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Motor  Freight  Transport  Will  Succeed  to  the 
Extent  That  People  Demand  it 


It  was  inevitable  that  more  than  one  of  tlie  authori- 
ties addre.ssini:;  the  Canadian  ( iood  Roads  .Association 
at  its  recent  convention  should  at  least  touch  upon  the 
question  which  has  conic  very  much  to  the  fore  in 
the  I'liited  States  com))arati\  ely  recently — the  use 
being  made  of  the  state  and  national  hard-surface 
routes  for  the  transportation  of  local  freitrht.  The 
])osition  usually  taken  is  that  this  growing  traffic  is 
a  menace  to  the  railroads  and  to  the  highways,  and 
figures  are  given  showing  the  amount  of  freight 
handled  on  certain  routes  as  compared  with  railway 
haulage.  In  one  case,  the  road  through  Xew  |erse\' 
from  .\ew  York  to  Thiladelphia,  it  is  stated  on  high 
authority'  that  as  much  freight  is  transported  over 
the  highway  as  is  carried  on  the  live  railroad  lines 
connecting. the  two  cities.  "Local"  freight  is  referred 
to,  of  course. 

There  is  ])erhaps  another  point  of  view,  quite  dif- 
ferent from  the  one  which  would  dictate  a  jiolicy  of 
suppression  or  at  least  discouragement  of  this  grow- 
ing traffic  by  means  of  severe  limitations  oi  loads  and 
other  restrictive  measures.  The  fact  that  this  traffic 
is  not  l)urdened  with  the  overhead  costs  that  go  with 
a  private  right-of-way,  and  is  not  even  directly  con- 
cerned with  the  maintenance  of  its  roadbed  is  not 
necessarily  an  argument  av^ainst  it.  The  use  of  the 
public  highways  so  reduce  tlu'  overhead  that  a  much 
lower   freight   rale   is  pt)ssible   in  conjunctit)n    with   a 


much  nn»re  intimate  service.  But  no  one  will  attem,>t 
to  deny  the  existence  of  a  further  overhead  char^jeaMe 
to  the  highway  which  corresponds  to  the  track.<i  and 
right-of-way  of  the  railroads.  This,  however,  is  ab- 
sorbed by  the  public  as  a  whole  and  is  paid  (or  in 
taxes,  the  motors  taking  their  share  l)y  the  payment 
()f  licenses  in  addition. 

Our  point  is  that  in  the  last  analysis  the  public 
pays  for  the  service  it  receives,  whether  in  the  form 
of  roads  or  railways,  and  if  the  service  given  by  the 
new  method  is  more  convenient  than  that  of  the  old, 
it  is  more  than  proliable  that  there  will  be  a  demand 
for  its  continuance,  in  which  case  the  prol)lem  will 
simply  become  one  of  providing  in  the  best  and  most 
efficient  manner  possible  for  the  ne^'  method  of 
transport. 

Change    will    come,   and    the   history   of    the   pa.-t 
shows  that  though  it  may  for  a  time  be  delayed  by  re 
luctance  to  admit  its  inevitability  and  by  the  fact  that 
financial  interests  would  be  adversely  affected,  rliangc 
is  like  time — it  goes  ahead,  whether  wc  will  or  no. 

Vancouver  Prepares  for  Power  Shortage 

The  N'ancouver  City  Council  recently  appoiiilid  .1 
lommittee  whose  duty  is  the  recommendation  to  thi 
council  of  an  engineer  to  conduct  investigation.*.  \nu> 
the  general  water  power  situation  in  the  vicinity  «ii 
the  city.  Interviewed  by  the  Ctmtract  Record,  Maytir 
Ti.sdall  explained  that  the  city,  which  at  present  i»b- 
taiirs  all  its  jjower  from  the  plants  owned  and  o|)erated 
by  the  British  COlumbia  Klectric  Railway  Co.  Ltd  , 
has  the  right  under  the  charter  to  generate  and  supply 
its  own  power.  There  is  no  intention  at  present  to 
j)rt)ceed  with  any  actual  development  work,  the  Mayor 
proceeded,  but  a  careful  investigation  will  be  made 
of  all  possible  power  sites,  and  as  far  as  |M*ssible  the 
development  rights  will  be  .^-ecured  for  use  when 
required. 

.\sked  if  there  was  any  anticipation  of  a  shortage 
in  the  |)ower  supply  from  the  pre>ent  sources  in  the 
near  future.  Mayor  Ti.sdall  .said  that  this  is  ntit  the 
case,  the  city's  action  being  simply  one  «»f  prei-aulion. 
and  primarilv  concerned  with  the  still  distant  future. 

The  B.  C  .  l-.lectric  Railway  Co.  Ltd..  supplies  pow- 
er to  the  city  and  district  from  two  main  hydr>»-elec- 
tric  develo])ments.  the  Buntzen  and  Stave  I-ake  plants. 
The  total  horse-j)ower  of  turbines,  including  the  fourth 
unit  at  present  being  installed  at  Stave  I-ake.  will 
approximate  IS.^.OOf)  h.p..  which  .serves  the  require- 
ments not  only  of  X'ancouvcr,  but  of  the  suburban 
municii>alitie.s.  as  well  as  the  city  of  New  West- 
minster and  the  towi»s  of  the  lower  Fraser  \"alley. 
The  company's  iH>licy,  it  is  understood,  has  been 
throughout  its  history  that  of  keeping  a  safe  margin 
of  deveU>ped  power  in  advance  of  the  requirement>. 
The  years  1912  and  19L^  are  the  only  ones  in  which 
any  difficulty  was  ex|)erienced  in  thus  keeping  u  >. 
and  these  two  years  witnessed  an  abn«>rmal  ex|>ansion 
that  is  hardly  likely  to  be  repeated.  Present  con- 
ditions a'"e  somewhat  difficult  of  analysis  as  the  jniwer 
load  fluctuates  considerably  in  certain  industries  and 
does  not  bear  any  fixed  prop«>rtion  to  the  connected 
load.  It  is  believed  that  with  the  installation  of  the 
present  fourth  unit  at  the  Stave  !.ake  plant,  develop- 
ment on  the  two  projects  will  be  complete,  but  it  is 
understot>d  that  a  second  site  exists  on  the  Stave 
River  at  which  the  tail  water  from  the  up|>er  site 
could  be  made  use  of. 
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Difficulties    in    Sewer    Tunnelling    in 
Wet,  Unstable  Ground 

Trouble  With  Quicksand  in  Tunnels  is  Frequently  Experienced  but 
Seldom  Understood — Procedure   to  Relieve  Uneven  Pressure — 
Open  Gut  Repairs  Should  not  be  Made  to  Air  Tunnels 

_  By  W.  G.  CAMERON,  B.A.Sc. 

Assistant  Engineer,  Sewer  Section,  Works   Department,  Toronto 


Since  the  recent  article  on  compressed  air  appear- 
ed in  the  Contract  Record,  (April  26,  P.  365)  a  very 
good  illustration  of  one  of  the  points  brought  out  has 
occurred  which  would  be  interesting  to  discuss  at 
the  present  time,  especially  as  it  is  understood  that 
several  pieces  of  work  of  a  similar  nature  and  under 
similar  conditions  are  under  consideration  in  various 
places. 

The  ground  in   (juestion   was  of  a  lf)Ose,  wet,  fine, 


sandy  nature,  or,  as  it  might  be  described,  quicksand. 
This  after  all  is  but  a  fine  wet  sand  which  for  the 
moment  is  fluid  on  account  of  the  presence  of  water 
in  greater  volume  than  the  cubic  measure  of  the  voids. 
Of  course,  when  under  i)ressure,  the  grains  are  forced 
together  and  the  sand  becomes  as  solid  as  sand  in 
any  other  condition. 

A    tunnel    was    contemplated    through    ground    (if 
this  nature  and  it  was  decided  that  it  would  be  eccjii- 
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omi'cal  to  use  compressed  air  during  the  construction. 
The  locks  were  built  in  open  cut.  This  oi)en  cut  was 
iieavily  timbered  and  tonjjue  and  g^rooved  sheeting 
was  used,  but  even  with  this  precaution,  the  timber 
settled  until  at  the  surface  of  the  ground  it  looked 
Hike  a  German  Dachshund. 

Considerable  trouble  was  met  with  as  the  work 
progressed  owing  to  the  nature  of  the  ground  and  to' 
local  overhead  utilities.  The  air  escaped  so  rapidly 
that  sometimes  the  work  had  to  be  shut  down  every 
other  day  to  allow  the  ground  to  settle.  (Overhead 
utilities  were  rebuilt  to  one  side  and  extra  fill  was 
heaped  over  the  tunnel,  but  even  with  all  these  aids, 
it  was  difficult  to  completely  dry  the  tunnel.  The 
lower  portion  was  frequently  quite  wet.  It  may  be 
as.s-umed  that  a  small  quantity  of  sand  escaj^ed  from 
under  the  last  section  of  lining  each  time  a  new  length 
was  excavated.  As  the  lining  was  circular  in  design, 
the  importance  of  this  will  be  seen  later. 

Needle-beam  timbering  was  used  throughout.  The 
brick  lining  was  commenced  at  the  bottom  and  as  it 
was  completed  towards  the  crown,  the  supports  from 
the  needle-beam  were  removed.  In  this  way  the  full 
weight  of  the  overhead  ground  was  allowed  to  rest 
on  the  lining  as  soon  as  completed  and  the  needle- 
l)eam  removed.  The  tendency  then  was  for  the 
ground  at  the  springing  line  to  be  forced  to  fill  up 
the  vacant  places  underneath  mentioned  above,  thus 
allowing  the  green  lining  to  spread  and  crack.  But 
when  these  adjustments  had  taken  place,  there  was  no 
further  movement  apparent  and  the  only  thing  that 
could  injure  it  further  would  be  undermining  or  un- 
equal pressure. 

Pressure  Released  by  Open  Cut 

The  tunnel  was  completed  and  shortly  afterwards 
a  shaft  for  local  purjjoses  was  sunk  where  this  spread- 
ing had  taken  pUice.  This  removed  the  pressure  from 
a  small  section.  With  the  pressure  removed,  the 
sand  then  became  liquid  and  when  the  excavation  had 
reached  the  springing  line,  23  odd  bags  of  cement 
were  dropped  into  the  bottom  and  on  one  side  of  the 
lining  only.  This  and  the  lining  were  used  as  a  foun- 
dation, the  shaft  was  lined  to  the  surface  some  40  ft. 
and  the  surplus  excavation  filled  in.  The  tunnel  lin- 
ing commenced  to  s])read  again  on  each  side  of  the 
shaft.  It  was  decided  that  a  repair  would  have  to  be 
undertaken  and  this  repair  was  made  in  open  cut  and 
when  the  excavation  was  partly  completed,  was  al- 
lowed to  stand  for  some  time  for  lack  6i  material.  Steel 
sheet  piling  was  used  when  the  sand  became  wet  and 
this  was  driven  several  feet  below  grade  and  left  in 
place.  But,  of  course,  this  when  driven  at  the  end 
through  the  old  brick  lining  still  further  released  the 
pressure  which  the  oi)en-cutting  had  already  begun 
to  release,  so  that  the  sand  now  became  liquid  and 
spurted  up  some  distance  above  the  invert.  The 
moral  of  this  would  api)ear  to  be  to  never  repair  in 
open  cut  a  tunnel  that  has  been  built  in  compressed 
air.  See  the  illustration  for  a  suggested  design  to  be 
used  in  ground  of  this  nature. 

Sewer  Designs  for  Wet  Ground 

In  the  .sketches  it  will  be  noticed  that  sheet  piling 
is  used  under  the  flat  bottom.  Tot)  much  importance 
cannot  be  placed  on  this  piling,  for  as  ground  of  this 
nature  folds  under  varying  uneven  pressures,  the 
thrust  will  be  down  under  the  walls  of  the  lining  and 
U|)  in  the  centre  under  the  invert.  The  folding  will 
depend  largely  on  the  wide  variation  in  this  class  of 
ground,  the  condition  of  which  varies  with  the  amount 


of  water  present  and  on  the  fineness  of  the  sand  as 
well  as  on  the  pressure.  The  piling  then  not  only  a."*- 
sists  in  taking  the  uneven  weight  at  these  points,  hut 
also  prevents  the  contained  ground  from  fdlding, 
therefore  relieving  the  upward  thru«-t 

When  piers  are  used,  they  must  be  ouiit  strong 
enough  to  allow  the  section  between  two  piers  to 
bridge  over  if  necessary.  It  is  also  noted  that  piling 
is  used  only  on  the  sides  (A  the  piers.  It  may  be 
necessary  to  drive  this  piling  all  around  the  piers. 
Again  it  is  noted  that  decking  is  not  used  under  the 
square  bottom.  In  an  air  tunnel,  the  ground  should 
be  dry  and  decking  is  therefore  superfluous.  Ground 
of  this  nature,  too,  where  wet  one  year,  may  be  thor- 
oughly drained  the  next,  so  that  the  decking  will  de- 
cay and  leave  a  space  under  the  lining.  It  might  be 
advisable  that,  where  decking  is  desired,  sheet  metal 
or  some  other  waterproofing  be  used.  The  latter 
would  keep  the  masonry  dry  while  setting  and  would 
also  allow  the  masonry  to  take  up  any  uneven  spaces 
under  it.  This  condition  of  ground  is  not  generally 
understood  and  where  elaborate  precautions  are  tak- 
en, some  small  extra  would  as  often  as  not  be  adequate. 


Motor  Freight  Haulage 

Gasoline    Propelled    Vehicles    Have   Taken 
Local  Freight  Traffic  From  the  Rail- 
roads— Should  Help  Defray 
Road  Upkeep 

By  HON.  J.  P.  HARTMAN,  Seattle.  Wash. 

Before   the   Canadian   Good   Koadi   Attociatioit 

The  King's  Highway  is  supposed  to  be  for  the 
free  use  of  anyone  who  may  choose  to  use  it.  When 
this  principle  was  adopted  the  "whiz"  wagon  was  not 
dreamed  of.  But,  in  the  last  few  years  we  see  gaso- 
line vehicle  lines  paralleling  railroad  lines,  the  one 
occupying  a  free  track  and  right  of  way  without  up- 
keei)  charge  or  taxes  which  the  (ither  is  comj)elled  t<» 
helj)  build  and  at  the  .same  time  build  and  maintain 
its  own  road  bed  and  way  and  in  addition  pay  a  tax 
annually  thereon  as  well  as  upon  its  rolling  sttMrk, 
and  be  i)ublicly  regulated  while  the  other  gt>es  prac- 
tically free.  These  public  conveyors  on  highways 
have  robbed  the  railway  of  practically  all  their  well 
paying  short-haul  freight,  out  of  the  larger  cities  par- 
ticularly, and  paralyzed  the  profitable  suburban  tra- 
vel which  was  enjoyed  by  the  railroads  to  a  very 
large  degree.  This  condition  cannot  be  changed  but 
if  one  class  of  publicly  controlled  utilities  shall  be 
called  upon  to  sacrifice  its  business,  then  those  who 
take  it  should  compensate  the  public  by  the  lower 
rate  or  pay  for  a  goodly  portion  of  the  cost  and  up- 
keep of  the  highway  which  is  used.  This  conclusion 
is  sound  economically  and  the  principle  most  pre- 
vail. 

May  I  give  some  figures  relating  to  a  dairy  dis- 
trict in  Washington  where  I  was  one  o{  the  produc- 
ers. Twenty-five  years  ago,  when  the  ri>ads  were  all 
mud  during  a  moist  season  of  six  or  seven  months. 
it  was  difficult  to  get  the  milk  to  the  railway  station 
to  ship  it  to  the  two  principal  cities.  The  freight 
charge  was  five  cents  per  gallon  fur  the  rail  haulage. 
Later  on  an  electric  interurban  line  passed  through 
that  dairy  district  and  as  it  could  stop  often,  took  the 
business  away   from   the   railroads  and  charged  one 

(Caatinard  on  pa«v  CH) 
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Estimating  the  Cost  of  Excavating 

The  Factors  Involved  and  Production  Units  Applying  Thereto—^ 

Details  of  the  Method  of  Computing  an  Estimate 

of  Excavating  Operations 

By  CHAS.  F.  DINGMAN,  M.  Am.  Soc.  C.E. 

(Copyright.   1!)22,  by   Chas.    F.   Dingman) 


Because  of  the  apparent  simplicity  of  the  operation 
of  excavating  in  most  building  construction,  it  is  not 
usual  to  give  as  much  consideration  to  estimating 
the  cost  as  the  importance  of  this  item  would  warrant. 
There  are  so  many  factors  which  affect  the  cost 
of  excavation  that  it  is  really  one  of  the  most  difficult 
parts  of  building  work  to  estimate  accurately.  Com- 
puting the  quantity  of  material  to  be  excavated  is  a 
comparatively  simple  matter,  but  consideration  must 
be  given  to  all  of  the  following  factors : — 

Care  must  be  taken  to  include  the  dimension  from 
outside  to  outside  of  the  spread  of  footings  and  also 
from  the  top  of  the  grade  to  the  underside  of  the 
cellar  floor  construction.  Footing  trenches,  pier- 
holes  and  other  excavations  extending  below  the  gen- 
eral cellar  excavation  should  be  figured  separately, 
under  proper  headings,  and  individual  prices  comput- 
ed for  each  class  of  excavation. 

Where  the  nature  of  the  soil  is  such  that  the  banks 
will  not  retain  their  vertical  position  without  sup- 
port, proper  allowance  must  be  made  for  bracing. 
With  shallow  excavations,  or  where  building  lines  or 
other  constructions  do  not  interfere,  it  will  usually 
be  found  cheaper  to  slope  the  banks  than  to  brace 
them.  A  di.scussion  of  the  cost  of  bracing  will  be 
given  further  on. 

If  the  banks  are  to  be  sloped  it  will  be  necessary 
to  figure  the  cost  of  excavating  a  prism  of  earth  all 
around  the  excavation,  the  dimensions  of  the  prism 
l)eing  determined  by  the  dejith  of  the  excavation  and 
the  angle  of  repose  of  the  material  to  be  excavated. 
The  volume  of  this  prism  will  also  have  to  be  added 
to  the  quantity  of  backfilling. 

The  angle  of  repose,  or  the  slope  which  the  ma- 
terial will  maintain  without  further  sliding,  is  approx- 
imately as  follows : — 

Wet  Dry 

Sand  3  degrees  33  degrees 

Loam  27  degrees  35  degrees 

Clay  17  degrees  45  degrees 

These  figures  are,  of  course,  subject  to  as  wide  a 
variation  as  there  are  variations  in  the  soil  forma- 
tion at  different  places.  Determination  of  the  angle 
for  any  ])articular  kind  of  earth  can  only  be  made 
by  observation,  and  the  estimator  will  usually  make 
it  his  l)usiness  to  be  sufficiently  conversant  with  the 
soils  in  his  vicinity  to  approximate  the  angle  of  re- 
pose in  an}'  in.stance,  or  he  will  be  able  to  get  that 
information  from  someone  who  is  familiar  with  local 
conditions. 

In  fairly  firm  soils,  footing  and  pier  excavations 
can  usually  be  figured  as  the  net  width  of  the  bot- 
tom course,  without  allowance  for  forms,  but  suffi- 
cient space  must  be  allowed  for  footing  forms  in  un- 
stable soils  and  for  wall  or  pier  forms  in  all  cases 
where  they  will  be  used.  This  allowance  is  usually 
taken  as  one  foot  from  the  face  of  the  wall. 
Quantities  Excavated  by  Hand 

Where  the  area  to  be  excavated  is  comparatively 


small  and  the  depth  of  the  cut  is  not  over  nine  or  ten 
feet,  the  shovelling  will  usually  be  done  entirely  by 
hand  and  the  following  figures  represent  the  amount 
of  earth  that  can  be  loosened  and  shovelled  out  per 
man  per  hour  : — 

Dry  Wet 

Sand   or   loam.  1.12  cu.  yd.         0.70  cu.  yd. 

Ordinary   medium   soil,       0.70  cu.  yd.         0.40  cu.  yd. 

Heavy  soil  or  clay,  0.45  cu.  yd.        0.30  cu.  yd. 

Hard  pan,  0.40  cu.  yd.        0.25  cu.  yd. 

In  very  shallow  footing  trenches  the  production 
will  vary  but  slightly  from  the  figures  given  above, 
but  for  deeper  trenches  and  for  deep  and  narrow  pier 
pits  the  production  will  only  e(|ual  the  following  per- 
centages of  those  quantities: — 


Depth  not  over  6  feet, 
Depth  6  to  10  feet. 
Depth  10  to  14  feet, 


Trenches 

48% 
33% 


Pier  Pits 
73% 

45% 
30% 


Where  the  area  to  be  excavated  is  comparatively 
large,  it  will  usually  be  found  economical  to  use  a 
plow  to  loosen  up  the  earth  and  prepare  it  for  the 
shovellers,  though  they  will  occasionally  have  to  do 
some  small  amount  of  additional  picking. 

One  plow,  drawn  by  two  horses,  driven  by  one 
man  with  one  helper  can  loosen 

35  cu.  yds.  of  ordinary  medium    soil   per   hour. 
30  cu.  yds.  of  heavy  soil  or  clay  per  hour, 
or,  with  an  extra  driver  and  pair  of  horses, 
20  cu.  yds.  of  very  tough  clay  per  hour. 

When  the  earth  has  been  broken  by  the  plow  the 
shovellers  should  average  the  following  production : — 


Ordinary   medium   soil, 
Heavy  soil  or  clay. 
Hard  pan. 


1.22  cu.  yds.  per  hour 
0.95  cu.  yds.  per  hour 
0.85  cu.  yds.  per  hour 


The  earth  shovelled  out  will,  of  course,  have  to  be 
moved  away  by  barrows,  carts,  motor  trucks,  cable- 
way  or  other  means.  Since  the  first  three  are  the 
most  usual  for  building  construction,  they  are  the 
only  ones  that  will  be  considered  in  any  detail  here. 

The  general  building  contractor  will,  as  a  rule, 
seek  either  unit  or  lump-sum  sub  bids  from  exca- 
vating contractors  when  the  work  to  be  done  is  un- 
usually com])licated,  so  the  matter  contained  in  this 
article  will  be  ami)le  to  enable  him  to  estimate  on 
any  piece  of  work. 

Disposal  of  Spoil 

Wheelbarrows  are  not  usually  economical  except 
for  iTioving  over  very  short  distances,  and  the  amount 
which  one  man  can  transport  per  100  feet  per  hour 
is  as  follows: — 

Dry  Wet 

Sand  or  loam,  1.8  cu.  yd.         1.6  cu.  yd. 

Ordinary  medium  soil,  1.7  cu.  yd.         1.4  cu.  yd. 

Heavy  soil  or  clay,  1.5  cu.  yd.         1.2  cu.  yd. 

Hard    pan,  1.4  cu.  yd.         1.1  cu.  yd. 

A  two-horse  cart,  having  a  capacity  of  1.50  cubic 
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yards  of  loose  material,  which  e(|uals  about  1.20  cu- 
bic yards  measured  before  excavating,  can  travel  at 
the  rate  f)f  about  two  miles  per  hour  when  loaded 
and  three  miles  per  hour  returning;  five  minutes  must 
be  allowed  an  each  tri])  for  dumping  and  turning  and 
ten  minutes  for  loading.  This  (|uantity  is  for  fairly 
good  roads;  if  the  roads  to  be  traversed  are  poor,  the 
(|uantity  hauled  must  l)e  reduced  in  proportion. 

Where  the  grade  of  the  ramp  out  of  the  excava- 
tion is  very  steep  it  will  usually  be  necessary  to  keep 
a  helper  or  "snatch"  team  of  horses,  with  driver,  on 
hand  to  assist  the  other  teams.  The  cost  of  this  ad- 
ditional team  and  driver  will  be  distributed  over  the 
|>roduction  of  the  other  teams  and  will  become  less 
l)er  cubic  yard  as  the  production  of  the  other  teams 
increase. 

In  most  instances  it  will  be  necessary  to  keep  a 
man  at  the  dump  to  spread  the  excavated  material  as 
it  arrives.  He  can  usually  spread  about  ten  cubic 
yards  per  hour.  If  material  is  delivered  at- a  more 
rajjid  rate  than  that,  an  additional  man  will  be  re- 
(|uired.  In  other  instances  no  provision  will  need  to 
be  made  for  spreading  at  the  dump,  but  this  should 
always  be  investigated  and  considered  when  making 
an  estimate. 

Excavations  with  Scrapers 

Com])aratively  shallow  excavations  in  sand,  gravel 
or  loose  soil  can  often  be  handled  very  economically 
by  means  of  scrapers,  particularly  if  the  excavated 
material  may  be  disposed  of  within  a  very  short  dis- 
tance. The  maximum  distance  for  economical  use  of 
ordinary  drag-scrapers  is  200  feet,  and  for  wheel- 
scrapers  it  is  500  feet. 

Since  the  drag  scraper  will  carry  four  cubic  feet  of 
material  (the  nominal  capacity  is  five  cubic  feet)  and 
the  team  will  average  a  speed  of  two  miles  per  hour 
or  176  feet  per  minute,  it  follows  that  the  time  cost 
of  moving  a  cubic  yard  of  earth  a  distance  of  200  feet, 
allowing  25  feet  at  each  end  for  turning  and  '  j  min- 
ute i)er  trip  for  loading  and  duniping  the  .scraper,  will 
be  as  follows  : — 

~7  divided  l)y  4^6. T.')  trips  per  cubic  yard. 
2a.')   divided   Ijy    17()=::I.aK   niiinUfs  per   trip  oacli    way,  or 

2.56  minutes  per  round  trij),  plus  '/■  minute  for 
loading  and  dumping,  equals  a  total  of  3.0()  minutes 
per  trip;  therefore,  6.75  trips  at  3.06  minutes  equals 
20.65  minutes  of  team  time  per  cubic  yard.  Allowing 
for  unforeseen  delays  this  shcHild  be  figured  as  23 
minutes  i^er  cubic  yard. 

In  addition  to  the  time  of  the  teams  and  drivers,  it 
is  necessary  to  have  at  least  one  man  to  load  the 
scrapers.  He  can  handle  about  150  scrapers  per  hour, 
which  means  that  a  sufficient  number  of  scrapers 
should  be  employed  to  have  them  load  on  24-seconds 
headway.  Where  a  less  number  of  scrapers  is  in  use 
the  helper's  tiine  will  be  distributed  over  their  work 
at  a  proportionately  greater  cost  per  cubic  yard. 

Wheel-scrai)er  work  may  be  figured  by  the  same 
method ;  in  each  case  the  actual  capacity  should  be 
taken  as  eighty  per  cent  of  tiie  rated  capacity,  and 
the  cost  of  a  "snatch"  team  should  be  included  when 
the  rate  capacity  of  the  scraper  exceeds  14  cubic  feet 
or  where  the  incline  is  steep. 

When   the  earth   is  loosened  by  the  i)low   to  pre- 
pare for  scrapers,  the  cost  of  plowing  will,  of  course, 
be  the  same  as  when  pre|>aring  for  hand  shovelling. 
Steam  Shovel  Digging 

l-'or  very  large  and  fairly  deep  excavations  a  steam 


shovel  should  show  an  appreciable  saving  over  any 
other  method  of  excavation.  However,  ino.si  building 
contractors  do  not  make  a  practice  of  owning  their 
own  steam  sh<»vels,  but  will  sub-let  such  work  to  an 
excavating  contractor  at  a  lump  sum  or  unit  price. 

Capacities  of  difTerent  shovels  of  the  same  nominal 
rating  will  vary  appreciably  and  the  estimator  .nhould 
be  fa;niliar  with  the  jierformance  of  the  machine 
which  he  proposes  for  any  particular  work. 

If  constantly  employed  in  digging,  the  folUiwing 
production  could  be  obtained  from  the  various  sized 
shovels : — 

^  cu.  yd.  shovel,  2.2 j  cu.  yds.  per  minute. 

1  '4  cu.  yd.  shovel,  3.73  cu.  yds.  per  minute. 

1^  cu.  yd.  shovel,  4.50  cu.  yds.  per  minute. 

l}i  cu.  yd.  shovel,  5.25  cu.  yds.  per  minute. 

8      cu.  yd.  shovel,  6.00  cu.  yds.  per  minute. 

But,  since  a  great  portion  of  the  time  of  the  shovel 
will  be  used  in  moving,  it  is  not  wise  to  figure  upon 
an  actual  production  of  more  than  one-half  of  the 
amounts  just  given. 

The  cost  of  disposing  of  the  material  will  be  the 
same  as  fo'  hand  excavation,  except  that  the  loading 
time  will  be  greatly  decreased,  one  minute  being  ah<iut 
the  maximum  if  the  work  is  arranged  pro|)erly. 

In  practically  every  building  operation  it  will  be 
necessary  to  back-fill  and  tamp  the  spaces  between 
the  blanks  and  the  construction.  When  the  earth  to 
be  back-filled  is  available  alongside  the  trench,  the 
cost  may  be  figured  on  the  following  basis: — 

Sand  or  loam.  2^  cu.  yd.  per  man  per  hour. 

Ordinary  medium  soil,  2       cu.  yd.  per  man  per  hour. 
Heavy  soil  or  clay,       I'/i  cu.  yd.  per  man  per  hour. 

W  hen  it  is  necessary  to  wheel  the  earth  from  a 
pile  away  from  the  trench,  the  cost  of  such  wheeling 
must  be  figured  as  previously  explained. 

Allowance  for  Superintendence 

No  allowance  has  been  made  for  foreman.  sui)cr- 
intendent.  timekeeper,  etc..  in  any  of  our  figures  thus 
far.  The  general  building  contractor  will  find  it  most 
practicable  to  estimate  the  tf>tal  time  required  for 
the  entire  building  and  to  calculate  the  cc»st  c>f  sal- 
aries for  superinten<lent  and  timekeejjer  on  that  basis. 
The  time  of  foreman  must,  however,  l>e  included  in 
the  cost  of  excavating  and.  as  one  foreman  can  us- 
ually handle  any  ordinary  sized  operation,  the  pro- 
cedure for  calculating  the  unit  cost  of  excavating  for 
a  typical  building  will  be  as  follows: — 

It  is  assumed  that  the  soil  is  dry  clay,  that  the 
banks  will  stand  without  bracing,  that  shoveling  will 
be  done  by  hand  and  the  material  disposed  of  in  a 
dump  a  mile  away  over  fairly  good  roads. 
Plowing: 

Cost  of  team,  plow  and  driver,  $1.00  per  hour. 

Cost  of  helper,  .35  per  hoar. 


$1.35 


$IJ5 
-=per  cu.  yd.  .0675 


90  cu.  yd«. 
.Shovelling: 

Co.st  of  labor,  $  .35  per  hour 

=j>ci   tu    yd.  .^fi9 

I.SS  cu.  yds. 
Hauling: 

Cost  of  team,  cart  and  driver.  $1.00  per  hoar. 
LoadiPK  time  10  minutes 

Dumping  time  5  minutes 

Travelling   loaded,  :w  minutes 

Returning.  20  minute" 


<15  minutes  *l  fi.iMi= 

I.0(i33 
==ixr  cu.  yd. 

1.20 


>M)i 
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Trimming   dump, 


.35  per  hour. 


■^per  cu.  yd.  .0350 


10  cu.  yds. 

Foreman,  receiving  75  cents  per  hour  straight 
time,  will  average  90  cents  per  hour  actual 
time,  allowing  for  rainy  days,  etc.  Assuming 
that  the  entire  gang  is  proportioned  to  handle 
the  maximum  amount  loosened  by  the  plow, 
the  actual  production  will  be  20  cu.  yds.  per 
hour,  therefore,  .90 

^=per  cu.  yd.     .045 

20 
The  water-boy  at  25  cents  per  hour 

will  cost  per  cu.  yd.  .0125 


The  plank   will   need  to  be   at   least   two   feet  longer 
than  the  depth  of  the  footing,  that  is,  twelve  feet  long. 


Contingencies,  allow  5%, 
Compensation  insurance: — 
5%  on  payroll. 
3%  on  team-hire, 


per  cu. 


.$1.3497 
yd.  .0675 

.0198 
.0285 


$1.4655 
or  .$1.47  per  cubic  yard,  exclusive  of  general  supervision 
over-head  costs  and  profit. 

Bracing 

Bracing  used  in  ordinary  building  excavation  may 
consist  of  wood,  concrete  or  steel  sheet-piling.  Con- 
crete and  steel  sheet-piling  will  be  discussed  in  a  later 
paper. 

Thickness  of  plank  to  b{j  used  for  sheet-piling  and 
the  spacing  of  waling  strips  and  braces  will,  of  course, 
have  to  be  determined  by  calculating  the  load  which 
the  piling  must  retain.  This  is  calculated  after  ascer- 
taining the  weight  per  cubic  foot  of  the  material  and 
its  angle  of  repose. 

However,  for  excavations  not  over  ten  feet  deep, 
2"  plank  with  6x6  wales  not  over  5  feet  apart,  the 
wales  being  supported  by  bracing  not  over  7  feet 
apart,  will  usually  sufifice. 

For  excavations  10  to  15  feet  deep  it  is  best  to 
figure  upon  3"  plank  with  8x8  wales,  not  over  three 
feet  apart  near  the  bottom,  and  for  15  to  20  feet  deep 
4"  plank  should  be  used. 

Wood  sheet-piling  will  seldom  be  found  econom- 
ical for  greater  depths  than  twenty  feet. 

Where  union  rules  or  other  restrictions  do  not 
prevent  it,  the  entire  work  of  sheet-piling  can  be  done 
by  handy  laborers,  provided  they  are  directed  by  an 
experienced  man.  Where  union  rules  require  it,  it 
will  be  necessary  to  allow  for  having  certain  parts  of 
the  work  done  by  carpenters. 

Bracing  Production 

Production  can  be  figured  upon  the  follo'wing 
basis : — 

Setting  braces  and  driving  piles: 

For  first   10  feet  of  depth,     10  sq.  ft.  per  man  per  hour. 

From  10  to  15  feet  deep,         9  sq.  ft.  per  man  per  hour. 

From   15   to   20   feet   deep,       7  sq.  ft.  per  man  per  hour. 
Pulling  piles   and   removing   braces: 

For  first  10  feet  of  depth,       40  sq.  ft.  per  man  per  hour. 

From  10  to  15  feet  deep,       35  sq.  ft.  per  man  per  hour. 

From  15  to  20  feet  deep,       30  sq.  ft.  per  man  per  hour. 

Of  course,  the  men  will  work  in  a  gang  of  two  or 
four,  but  the  cost  is  to  be  figured  upon  the  basis  of 
the  production  per  man. 

The  amount  of  material  required  for  sheet-piling 
will  be  determined  by  the  number  of  times  the  piling 
can  be  used  over  again  on  the  same  job.  On  most 
moderate  sized  jobs  it  will  be  advisable  to  provide 
enough  plank  and  bracing  to  enclose  the  entire  exca- 
vation at  once. 

Example: — To  find  the  cost  of  sheet-piling  for  an 
excavation  60  ft.  wide,   100  ft.  long  and  10  ft.  deep. 


Distance  around  excavation  320  lin.  feet. 
320  lin.  ft.  X  12  ft.  plank  x  2"  thick=      7680  f.b.i.i., 
Wales — 3  lines  6  x  6's  320  feet,  2880 

Braces — 6  x  6's,   45   each   8',   10',   12',  4050 

Stakes— 8  x  8,  45  6',  1485 


plank 


8415f.b.m.,  bracing 
The  area  to  be  piled  is  320X10  equals  3,200  sq.  ft. 
3200-^10=320  hours  driving,  etc. 
3200-f-40=80   hours   pulling. 

Fractional  hours  are  here  considered  as  full  liours. 
7680  f.b.m.   plank  at  $36.00  per  M.=  $276.48 

8415  f.b.m.  bracing  at  $44.00  per  M.=  370.26 


Deduct  60%  for  re-use  value  of  lumber. 


$646.74 
387.06 


$259.68 

Spikes  (estimated  at  20  lbs.  per  1000  f.b.m.  bracing) 

168  lbs.  at  .05  8.40 

Labor  driving,  320  hours,  at  .45,  144.00 

Labor  pulling,  80  hours  at  .45,  36.00 

Contingencies,  allow  5%  of  labor  cost,  9.00 

Insurance,  allow  5%  of  labor  cost,  9.00 
Net  cost,  e.xclusive  of  supervision,  overhead 

and  profit.  $466.08 

All  labor  rates  and  material  prices  used  in  these 
articles  are  arbitrarily  assumed.  You  should  be  care- 
ful to  get  the  actual  rates  and  prices  that  will  be  in 
efifect  for  every  job  for  which  you  make  an  estimate. 

Whenever  possible,  the  necessary  sheet-piling  and 
bracing  should  actually  be  designed  by  a  competent 
engineer,  then  the  amount  of  material  to  be  purchased 
and  handled  can  be  figured  accurately. 

Be  sure  also  that  the  prices  for  lumber  include  de- 
livery to  the  site  of  the  work.  Otherwise,  due  allow- 
ance for  delivery  must  be  made. 

Note  also  that  we  have  figured  on  square  edged 
l^lank,  which  are  the  most  practicable.  If  matched 
plank  should  be  specified,  15%  must  be  added  to  the 
quantity  of  ])lank,  and  10%  must  be  deducted  from 
the  amount  driven  or  pulled  per  hour. 

An  article  covering  the  subject  of  difficult  founda- 
tion work  will  also  discuss  the  subjects  of  steam- 
driven  sheet-piling,  jmmping.  etc. 

Factors  to  be  Considered 

Whene\er  you  estimate  on  the  cost  of  excavating, 
be  sure  to  visit  the  place  where  the  work  is  to  be 
done,  obtain  all  the  ft^lowing"  information,  and  make 
proper  allowance  in  your  figures: — 

Nature  of  soil. 

Disposal  of  top-soil. 

Disposal  of  other  excavated  material. 

Location  of  dump. 

Necessity  for  .spreading  at  dump. 

Local  rate  for  labor. 

Local  price  for  teams,  etc. 

Cost  of  any  permit  required. 

Necessity  for  protecting  sidewalk. 

Necessity  for  protecting  pavements. 

Cost  of  watchman,  if  needed. 

Cost  of  maintaining  lights,  if  needed. 

Cost  of  materials,  if  any  are  needed. 

Also  be  sure  to  include  in  all  estimates  a  proper 
amount  for  general  supervision,  traveling  exjjenses, 
home-office  expense  and  profit.  These  items  will  be 
referred  to  again  in  succeeding  articles,  but  atten- 
tion is  called  to  them  here  so  that  they  will  not  be 
lost  sight  of. 
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Protection   Against    Scouring   on 

Gapilano  River,  B.C. 

The  Methods  Used  to  Prevent  the  Washing-out  of  Bridges 

Across  the  Stream— Flexible  Groins  to  Check 

the  Action  of  the  Current 


the 


1 


By  J.  B.  HOLDCROFT,  A.M.E.I.C. 
Contract  Record  Correspondent 


As  ail  exanii)le,  illustratiiij^  the  trutli  (jf  the  say- 
ing that  "eternal  vij^ilance  is  the  price  of  peace,"  the 
Capilano  River  is  but  one  of  many,  but  there  are  not 
lackinjT  uni(|ue  features  to  the  set  of  conditions  with 
which  the  engineer,  Mr.  R.  W.  Macintyre,  assistant 
engineer,  13ept.  of  Railways,  H.  C,  has  had  to  cope 
during  the  last  three  years.  Protection  work  has  been 
necessary  on  this  river  froin  the  earliest  days  of  the 
construction  of  the  I'acific  Great  Fiastern  Railway 
across  its  mouth,  but  until  early  in  1918  the  railway 
company  was  satisfied  with  replacing  the  trestle 
bridge  when  damaged  or  washed  out.  It  was,  how- 
ever, decided  to  'l)uild  a  i)ermaiient  bridge,  replacing 
the  existing  structure  with  two  100  foot  through  Howe 
truss  s[)ans,  at  tlie  same  time  raising  the  rail  level  10 
feet  above  the  original  elevation,  in  order  to  eliminate 
the  trouble  caused  by  flood  discharge  carrying  down 
trees,  logs,  and  drift-wood,  which  had  hitherto  per- 
iodically caused  the  destruction  of  the  bridge,  dur- 
ing the  high  water  periods. 

The  Capilano  River  had  a  drainage  area  of  64 
.square  miles  and  rises  among  the  lo'fty  jjeaks  of  a 
mountainous  peninsula  lying  directly  north  of  Van- 
couver, 1).  C.  Its  source  is  at  an  altitude  of  between 
1,.SOO  and  1,600  feet,  from  which  it  flows  in  a  south- 
erly direction  a  distance  of  20  miles,  discharging  into 
liurrard  Inlet,  at  the  entrance  to  Vancouver  Harbor. 
The  river  is  one  source  of  sujiply  for  the  Vancouver 
city  waterworks,  the  intake  being  about  7  miles  up- 
stream from  the  mouth  at  an  elevation  of  480  feet, 
the  pijicline  being  carried  submerged  across  Burrard 
Inlet  to  the  .south  shore,  on  which  Vancouver  is  situ- 
ated. 

The  main  problem  to  be  solved  in  connection  with 


the  new  bridge  and  grade  was  how  to  control  the 
river,  which  had  widened  its  channel  to  about  UOO 
feet  at  the  bridge  site,  although  the  normal  width  of 
water  surface,  when  confined  in  one  channel,  would 
probably  not  exceed  100  feet.  The  measured  flow  of 
this  stream  shows  a  maximum  since  1914  of  %30  cu. 
ft.  per  sec.  and  a  minimum  di  35  cu.  ft.  per  sec,  but 
both  figures  may  be  considered  as  abnormal,  the  av- 
erage flood  discharge  being  between  2.000  and  3.000 
cu.  ft.  per  sec,  with  low  water  from  50  to  100  cu.  iu 
per  .sec.  It  was  fully  realized,  however,  that  the  new 
bridge  and  its  approaches  must  be  designed  to  with- 
stand the  most  extreme  conditions. 

River  Bed  Formation  Presents  DiiTiculties 

The  geological  formation  of  the  river  bed  presents 
serious  difficulties  to  the  securing  of  stable  founda- 
tions, and  consists  of  gravel  and  large  boulders  of 
glacial  origin  to  an  indefinite  depth.  On  this  river 
current  exerts  a  digging  force  which  was  given  practi- 
cal demonstration  during  1917  when  the  east  span  of 
the  Marine  Drive  bridge,  about  one-half  mile  above 
the  railway  bridge  site,  collapsed  owing  to  the  under- 
mining action  of  the  river  on  the  abutment  founda- 
tion. This  highway  bridge  was  built  of  reinforced 
concrete  in  1914,  and  consisted  of  four  70  ft.  span 
arches,  resting  on  concrete  piers,  the  abutments  being 
of  similar  construction  to  the  piers  with  the  addition 
of  concrete  slab  walls  which  gave  the  bridge  ends  an 
appearance  of  solidity. 

Subsequent  experience  has  conclusively  proved 
that  this  type  of  bridge  is  unsuitable  to  the  condi- 
tions of  the  site  and  extensive  repairs  of  a  temporary 
nature  have  been  necessary  to  keep  it  open  for  traffic. 


General  view  of  wrecked  highway  bridge  juit  above  the  railway  bride*  over  the  CaptUno  riv 
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Its  present  conditii)ii  is  shown  by  some  of  tlie  accom- 
panying photographs. 

The  contract  for  the  railway  bridge  was  let  in 
April  1918,  the  plans  showing  two  1(X)  ft.  through 
Howf  truss  spans  supported  on  a  central  pile  pier, 
with  abutment  at  each  end,  both  sub-structure  and 
super-structure  being  of  the  usual  standard  for  this 
class  of  railway  bridge.  Pile  driving  was  started  dur- 
ing the  same  month.  Delays  were  encountered,  due 
to  freshets,  but  the  bridge  was  finally  opened  for 
traffic  on  November  7th,  1918. 

Construction  of  Groins 

When  construction  was  commenced,  the  main 
channel  of  the  river  was  hugging  the  west  bank, 
which  was  rapidly  being  eroded,  endangering  the  fill 
at  the  west  end  of  the  bridge.     To  remedy  this  con- 


romf 


Upper — The  railway   L:.„^;.  _:. owing  constricted  openings  of  200  ft.,   total 

width  at  mouth  of  river  bed  900  ft.,  in  width. 

Centre — Wreck   of   west   abutment   of    Marine   Drive   bridge,    due   to 

scouring    action    of    current. 

Lower — Wing    dam    above    railway    bridge,     showing    the    bar    formed    in 

in  bed   of  river  by  its  agency 

dition  three  log  wing  dams  or  groins  were  built,  about 
400  ft.  apart  upstream  from  the  bridge,  and  approxi- 
mately at  right  angles  to  the  current.  The  dimen- 
sions were,  length  18  ft.,  approximate  width  6  ft., 
and  height  4  ft.,  each  crib  resting  on  a  mat  made  of 
brush  and  wire  fencing.  The  i)rinciple  of  the  whole 
structure  is  to  obtain  the  maximum  of  flexibility,  so 


that  if  erosion  occurs  the  rock  filled  crib  at  once  sinks 
into  cavity  formed  and  checks  the  action  olf  the  cur- 
rent. Before  the  cribs  were  filled  with  rock,  wire 
fencing  was  dropped  inside  to  form  a  loop  with  the 
ends  projecting  above  the  sides.  Loose  brush  was 
then  spread  over  the  bottom,  the  whole  being  then 
filled  with  gravel  and  rock  to  the  level  of  the  top  logs. 
The  shore  end  of  each  groin  was  let  into  the  bank 
about  two  or  three  feet  and  protected  with  a  wire 
and  brush  mattress  from  top  to  bottom.  The  height 
should  be  so  regulated  that  high  water  flow  will  cover 
the  cribs  to  a  depth  of  about  2  feet,  to  avoid  the  de- 
structive impact  of  floating  logs  and  other  detritus. 

The  action  of  these  wing  dams  is  to  cause  a  strong 
eddy  which  carries  gravel  and  boulders  behind  the 
cribwork  on  the  down  stream  side,  forming  a  bar.  The 
u])stream  side  is  usually  more  or  less  undermined  by 
the  current  and  these  were  no  exceT>tion  to  the  rule, 
but  owing  to  the  flexible  construction  at  once  adapted 
themselves  to  the  changing  contour  of  the  bottom, 
checking  further  erosion.  One  in  particular  was 
caused  to  tilt  as  much  as  60  deg.  'from  the  vertical, 
but  no  lateral  movement  developed. 

Protection  of  East  Bank 

Within  a  fe\v  months  of  construction  of  these 
cribs,  w  hich  were  from  time  to  time  lengthened  some- 
what as  necessity  indicated,  a  solid  bar  was  built  u]) 
along  the  west  bank  of  the  river,  effectively  protect- 
ing it  from  ifurther  erosion  in  that  stretch.  The  cur- 
rent then  changed  quickly  to  the  opposite  bank  and 
threatened  the  fill  at  the  east  end' of  the  bridge,  empty- 
ing the  east  abutment  crib  of  its  rock  filling  by  scour- 
ing beneath  the  sheeting.  Prompt  action  was  neces- 
sary to  meet  this  emergency.  Continuous  loops  of 
wire  fencing  were  dropped  inside  the  empty  abut- 
ment, followed  by  a  thick  layer  of  green  brush  on 
which  loose  rook  was  dumped  to  complete  the  re- 
tilling.  In  addition  to  this  a  brush  wire  mattress  Was 
woven  and  sunk  vertically  down  the  nose  of  the 
abutment,  the  ends  being  swung  into  place  along  each 
side  by  the  force  of  the  current.  Similar  methods 
were  necessarily  adopted  shortly  afterwards  in  con- 
nection with  the  centre  pier  which  was  undermined 
and  emptied  in  exactly  the  same  manner,  the  river 
also  scouring  out  a  hole  16  ft.  deep  immediately  be- 
hind it,  which  was  filled  as  follows:  A  wire  brush 
mattress  was  sunk  for  a  foundation  and  was  followed 
by  heavy  loose  rock  filling  5  ft.  in  height,  wire  fenc- 
ing being  laid  on  top  to  completely  cover  the  area  of 
fill.  \  second  layer  of  loose  rock  was  similarly  cover- 
ed with  wire  and  the  final  6  ft.  section,  which  com- 
l)leted  the  fill,  was  mattressed  about  18  inches  below 
the  level  of  the  river  bed. 

In  addition  to  this  work  on  the  piers,  the  east  bank 
was  mattressed  for  a  distance  of  900  ft.  upstream,  as 
the  river  showed  a  tendency  to  excavate  a  new  chan- 
nel through  the  flats,  which  lie  at  an  elevation  of  from 
8  to  10  ft.  above  low  water  level.  This  work  as  com- 
pleted has  during  the  past  2  years  been  subjected  to 
severe  flood  tests  without  sign  of  erosion,  although 
from  the  nature  of  the  case  it  is  essential  always  to 
keep  the  work  under  close  observation.  Owing  to 
attempts  at  protection  works  in  connection  with  the 
highway  bridge  before  mentioned,  which  have  not 
proved  so  successful  as  the  works  here  described,  the 
course  of  the  river  has  swung  over  to  the  west  side 
again,  upstream  of  the  railway  bridge  protection 
works,  and  to  insure  these  against  damage  it  may  be- 
come necessary  to  use  the  same  methods  over  again 
in  this  higher  reach. 
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Motor  Truck  Regulations  to  Reduce 
Highway  Wear  and  Tear 

Maximum  Loads  and  Speeds  Need  to   be   Defined   if   Impact 

Effects  Are  to   be   Minimized — The   Danger  of 

Overloading  and  Overspeeding 

By  C.  W.  CORNELL 
Manager,  The  White  Co.,  Seattle,  Wash. 


Before   Ihc   ('aii.'i<)ian    (fOo<i    Koads  AtaucUtion 


To  construct  highways  which  will  meet  the  re- 
qiiireiiu-nt.s  of  the  future  and  kee])  within  reasonable 
bnuiuis  in  the  matter  of  cost,  careful  considerati(jn 
should  be  .tjiven  to  the  loads  \shich  these  highways 
will  be  called  ujjon  to  support.  The  structural  engi- 
neer cannot  design  a  warehouse  floor,  unless  he  knows 
tile  maximum  load  i)er  square  foot  which  is  to  be  car- 
ried, and  so  the  highway  engineer  and  road  builder 
must  be  given  some  deiinitc  data,  regarding  the  gross 
weight  of  the  heaviest  vehicle  which  will  be  allowed 
on  the  highway. 

Considerable  attention  has  been  given  in  the 
United  States  during  the  past  two  or  three  years  to 
the  study  of  the  impact  or  blow  delivered  to  the  road 
by  moving  vehicles.  The  most  notable  of  these  stud- 
ies are  those  carried  on  by  the  Bureau  of  Public  Roads 
at  Washington,  i).  C,  and  the  quasi  public  experi- 
ments carried  out  by  the  Columbia  Steel  Company  at 
Pittsburg,  California.  The  Washington  experiments 
are  still  under  way,  but  .several  progress  reports  have 
been  made.  The  Pittsburg  work  has  been  completed 
but  the  engineer's  report  is  not  as  yet  avialable. 

Factors  Involved  in  Impact 

Without  going  into  details  as  to  the  results  of 
these  experimenLs,  it  might  be  stated  that  the  fol- 
lowing facts  have  been  reasonably  well  established. 

(a)  Impact  may  be  as  high  as  seven  times  the 
static  load  on  one  rear  wheel,  when  a  solid  tired 
truck  strikes  a  one  inch  obstructitin  at  U>  miles  per 
hour,  an  average  value  being  about  four  times. 

(b)  VoT  pneumatic  tires  the  maximum  impact  is 
probably  not  more  than  1^  times  the  load  on  the 
rear  wheel,  and  average  value  is  not  more  than  1>4 
times  the  load. 

(c)  The  impact  developed  by  a  vehicle,  either  solid 
or  pneumatic  tired,  on  a  smooth  road,  is  less  when 
running,  than  when  standing  still;  however,  if  the 
road  becomes  rough,  impact  increases  ra|>idly. 

(d)  Spring  sus])ension,  unsi)rung  load,   shock  ab- 


sorbers, cushion  tires,  load  distribution,  etc.,  all  have 
an  effect  upon  the  impact. 

(e)  In  general,  it  may  be  said  that  a  heavy  vehi- 
cle, having  a  heavy  unsprung  loa<l.  and  badly  worn 
tires,  operating  on  a  smooth  rc»ad  |)r(Kluces  a  relative- 
ly small  impact,  and  consequently  does  comftarativeljr 
little  damage,  while  the  same  vehicle  (>|>erating  on  a 
rough  or  uneven  road  creates  impact  pro|x»rtional,  in 
some  degree,  to  the  roughness. 

The  conclusion,  thereft>re,  is  that  if  we  construct 
our  highways  with  smooth  surfaces  and  maintain 
them  in  the  same  condition,  we  need  only  have  con- 
sideration for  static  loads,  but  if  the  road  surXace  is 
rough,  either  because  of  poor  construction  or  improp- 
er maintenance,  we  must  study  the  effect  of  impact 
and  proNnde  means  of  overcoming  its  effect.  Theo- 
retically, a  i)erfectly  smooth  highway  which  will  bear 
the  standing  or  static  load  without  failure  will  con- 
tinue to  do  so  indefinitely.  However,  our  theory  is 
sjjoiled  in  practice,  because  of  wear  due  to  abrasion, 
the  action  of  the  elements,  the  settling  of  the  sub- 
base  and  last  but  not  least,  the  movements  of  the  slab 
or  surfacing,  due  to  temperature  changes. 

Maximum  Allowable  Loads 

To  delerminc  the  maximum  allowable  loads  which 
may  be  carried  on  our  highways,  we  should  reduce 
all  of  our  data  to  the  load  i>er  square  inch.  Deter- 
minations have  been  made  of  the  crushing  strength  of 
well  made  concrete  road  slabs,  and  values  carrjing  be- 
tween 2,400  and  3,,V)0  |K)unds  per  s(|uare  inch  have 
been  obtained,  .\ssuniing  2,500  |>ounds  to  represent 
the  crushing  strength,  and  bearing  in  mind  that  im- 
pacts may  run  as  high  as  7  times  the  static  load,  we 
divide  2,500  pounds  by  7  and  obtain  357  ix>unds  which 
represents  the  total  allowable  static  load  per  square 
inch. 

The  following  table  represents  the  results  of  in- 
vestigations carried  on  by  a  well  known  tire  manu- 
facturer,  relative   to   the   respective   contact   areas  of 
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various  sizes  of  new   solid   truck   tires,  when   loaded 
to  capacity. 

It  is  to  be  noted  that  while  these  contact  areas  and 
loads  per  square  inch,  g;ive  us  a  general  idea  of  con- 
ditions surrounding  this  very  important  subject,  they 
are  subject  to  considerable  change,  when  we  consider 
varying  makes  of  tires,  tires  with  high  or  low  pro- 
files, tires  capable  of  deformation  under  moderate 
loads,  and  tires  which  have  been  so  worn  out  as  to 
reduce  their  flexibility  to  a  minimum.  In  general,  it 
is  reasonable  to  make  the  following  assumptions  re- 
garding tires  which  have  been  worn  to  some  degree, 
i)ut  not  to  the  point  of  losing  all  their  deformation 
({ualities. 

(1)  The  width  of  contact  of  the  tire  with  the  pave- 
ment is  75%  of  the  width  of  the  base  between  flanges. 

(2)  The  peripheral  contact  varies  from  5.8  inches 
to  8.6  inches  for  new  tires  and  will  probably  have  a 
conservative  value  of  4  inches  for  worn  tires. 

800  Pounds  per  Inch  Width  of  Tire  as  Maximum  Load 

Assuming  that  the  working  load  on  a  concrete 
pavement  should  not  exceed  357  pounds  per  square 
inch,  we  make  the  following  calculation :  Working 
load  357  pounds  x  4  inches  of  peripheral  contact= 
1,428  pounds  per  inch  width  of  contact.  1,428  pounds 
per  inch  width  of  contact  x  0.75=1,070. 

It  would,  therefore,  appear  that  a  loading  of  1,070 
pounds  per  inch  width  of  tire,  measured  between  the 
flanges  of  the  base,  would  represent  even  under  ad- 
verse conditions,  where  the  impact  becomes  as  much 
as  7  times  the  static  load,  a  load  that  is  not  exces- 
sive. Recognizing,  however,  that  tires  frequently  be- 
come badly  worn,  and  that  overloading  is  still  some- 
what prevalent,  our  National  Automobile  Chamber 
of  Commerce  has  recommended  a  loading  of  not  to 
exceed  800  pounds  per  inch  width  of  tires,  base  meas- 
urement. 

A  study  of  trucks  of  various  makes  and  capacities 
develops  the  fact  that  the  usual  or  average  distribu- 
tion of  the  gross  load  between  the  front  and  rear 
axles  is  20%  and  80%  respectively.  The  maximum 
size  of  tire  in  use  on  rear  wheels  is  14  inches ;  there- 
fore, the  total  allowable  load  on  the  rear  axle  is 
2  X  14  x  800=22,400  pounds  and  the  gross  load  on  4 
wheels  is  22,400  x   100=28,000  pounds  which  is  the 

80 
maximum  allowable  gross  load  recommended  by  the 
N.  A.  C.  C. 

It  will  be  noted  that  the  foregoing  recommenda- 
tions with  reference  to  gross  weight  and  weight  per 
inch  width  of  tire  apply  only  to  trucks  equipped  with 
solid  tires.  Investigations  have  demonstrated  that 
the  pneumatic  tired  truck  or  bus  does  little  if  any 
damage  and  inasmuch  as  the  gross  load  which  may 
be  carried  on  pnevmiatics  is  closely  limited  by  the 
carrying  capacity  of  the  tires  themselves,  it  is  not 
considered  necessary  to  limit  the  weight  on  this  type 
of  tire  equipment. 

Effect  of  Speed 

Speed  is  evidently  a  factor  in  imi)act,  but  to  what 
exact  extent  has  not  been  determined.  We  can  only 
say  that  trucks  equipped  with  solid  tires  operating  at 
speeds  greater  than  20  miles  per  hour  will  in  all 
probability  do  considerable  damage  to  the  highway 
if  not  to  the  trucks  themselves,  and  if  they  be  of  the 
heavy  duty  type  will  be  a  menace  to  safety. 

The  following  schedule  is  oiTered  as  being  suffi- 
ciently  restrictive    to    protect    the   highway   and    still 


allow  the  operator  the  right  to  use  his  vehicle  to  the 
best  advantage :  When  the  gross  weight  is  not  over 
15,000  pounds,  a  speed  of  not  over  20  miles  per  hour; 
when  the  gross  weight  is  over  15,000  pounds,  but 
not  over  24,000  ])ounds,  a  speed  of  not  over  15  miles 
l)er  hour ;  with  the  gross  weight  over  24,000  pounds, 
but  not  over  28,000  pounds,  a  speed  of  not  over  lO 
miles  per  hour. 

Danger  of  Overloadjing 

Nearly  all  reputable  manufacturers  of  trucks  are 
attempting  to  educate  truck  operators  as  to  the  folly 
of  overloading.  They  demonstrate  that  the  life  of 
the  truck  is  reduced  and  its  daily  cost  of  operation  in- 
creased. The  net  result  clearly  shows  a  loss  to  the 
owner.  In  addition  to  these  very  good  reasons  for 
restraining  overloading,  we  are  daily  becoming  more 
impressed  with  the  fact,  that  overloading  is  playing  a 
very  important  part  in  highway  destruction. 

To  simply  restrict  the  gross  load  to  28,000  pounds, 
with  the  further  proviso  that  800  pounds  per  inch 
width  of  tire  be  not  exceeded,  is  not  sufficient.  These 
restrictions  do  not,  in  fact,  affect  any  but  the  heavy 
duty  trucks.  A  small  truck,  say  a  1J4  ton  equipped 
with  5"  rear  tires,  may  carry  8,000  pounds  on  the  rear 
axle  or  10,000  pounds  total  gross  weight.  The  aver- 
age iy>  ton  chassis  and  body  weighs  5,400  pounds 
which  leaves  a  pay  load  of  4,600  ])ounds,  or  an  over- 
load of  1,600  pounds  or  53%.  As  a  matter  of  fact,  the 
smaller  size  tires  should  not  be  loaded  in  excess  of 
500  pounds  per  inch  width,  because  of  the  fact  that 
the  depth  of  rubber  is  much  less  than  in  the  larger 
sizes. 

We  therefore  see  that  to  obtain  complete  protec- 
tion for  the  highways  we  must  prevent  overloading. 
It  is  my  opinion  that  this  can  be  accomplished  best 
by  requiring  each  manufacturer  of  trucks  to  file  witli 
the  proper  state  or  provincial  authorities,  a  schedule 
showing  the  various  models  which  he  manufactures, 
together  with  the  rated  capacity  of  each  and  the 
standard  tire  equipment.  Owners  should  then  be  re- 
quired to  register  their  trucks  and  pay  license  fees 
according  to  capacities.  This  system  will  not  only 
prevent  the  overloading  of  trucks  with  attendant  dan- 
gers to  public  safety,  but  will  prevent  overloading  of 
tires  beyond  their  rated  capacities,  and  thus  protect 
the  highway.  This  system  will  also  insure  the  owner 
paying  a  license  fee  in  proportion  to  his  capacity  ot 
truck. 

To  facilitate  the  enforcement  of  the  law  it  would 
be  well  to  require  that  all  trucks  have  painted  on  each 
side  in  block  letters  not  less  than  twelve  inches  high 
the  capacity  in  tons,  and  also  in  small  letters  the 
actual  weight  of  the  truck  unladen  (tare.) 

Conclusions 

Finally  I  should  like  to  draw  several  conclu- 
sions, which  I  believe  will  be  of  assistance  in  the 
promotion  of  good  roads,  and  in  making  use  of  these 
roads  to  the  best  advantage  possible. 

(1)  Some  e.xact  limit  (say  28,000  pounds)  should 
he  fixed  as  the  maximum  allowable  gross  load  on  four 
wheels.  It  would  be  preferable  to  have  this  limit 
uniform  throughout  the  country,  as  it  should  remain 
in  force  for  a  number  of  years. 

(2)  The  maximum  allowable  load  on  solid  tires 
should  be  not  more  than  800  pounds  per  inch  width, 
base  measurement. 

(3)  Speeds  on  solid  tires  should  be  not  greater  than 
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20  miles  i)er  hour  and  reduced  in  proportion  to  the 
gross  weight  of  the  vehicle. 

(4)  No  speed  or  road  regulations  are  necessary  for 
])neumatic  tires. 

(5)  Trucks  should  not  be  loaded  in  excess  of  the 
manufacturer's  rated  capacity. 

(6)  Highways  should  be  constructed  with  smooth 
surfaces. 

(7)  Well  organized  maintenance  of  highways 
should  be  in  vogue,  and  the  keynote  of  this  main- 
tenance should  be  smooth  surfaces. 


Letter  to  the   Editor  Comments  on 
Action  of  Ground  Water  on  Con- 
crete Sewer  Pipe 

Editor,  Contract  Record: 

In  your  issue  of  March  29,  1922,  an  article  by 
Charles  Abbot  Newhall,  consulting  chemist.  .Seattle, 
Wash.,  entitled  ".^ction  of  Cround  Water  on  Con- 
crete Sewer  Pipe"  has  been  read  with  consideraI)le 
interest.  We  take  e.xcei)tioii  to  many  of  the  state- 
ments made  by  Mr.  Newhall.  i)articularly  tiiDse  under 
the  captions  "C"oncrete  Pipe  b'asily  Destroyed"'  and 
"Failures  in  Vancouver." 

Mr.  Newhali's  exi)erience  has  undoubtedly  been 
with  the  irresponsible,  incompetent  manufacture  of 
concrete  ])ipe  and  tile  of  which  there  have  unfor- 
tunately been  many  in  the  past.  Concrete  pipe  im- 
properly made,  when  poor  materials,  too  dry  a  mix 
and-no  curing  facilities  are  employed,  can  be  exjjected 
to  fail.  When  these  failures  occur,  some  engineers  as 
well  as  state  and  government  officials  immediately 
attribute  them  to  action  of  acids  or  alkaline  salts 
when  no  such  conditions  exist,  the  failures  being  due 
entirely  to  the  poor  quality  products. 

As  a  specific  example  of  this,  the  drainage  officials 
of  the  University  of  Wisconsin  have  claimed  for  a 
number  of  years  that  it  is  unsafe  to  use  concrete  drain 
tile  in  peat  soils  of  Wisconsin  where,  it  is  claimed, 
that  a  high  concentration  of  soil  acids  exist,  probably 
the  strongest  in  any  section  of  the  country.  Up  to 
two  years  ago  the  Wisconsin  officials  advocated  the 
manufacture  of  concrete  drain  tile  by  farmers  and 
encouraged  the  small  incompetent  firms  in  the  busi- 
ness. The  result  was  failure  of  many  of  the  .systems 
which  could  naturally  be  expected. 

In  order  to  prove  that  the  failures  reported  in 
Wisconsin  in  1920  were  due  to  poor  concrete  tile, 
the  writer  conducted  an  investigation  in  1921  in  which 
53  inspections  were  made  of  drainage  systems  on  38 
farms  in  nine  counties  of  that  state.  Samples  of 
soil,  soil  water  and  drain  water  were  taken  according 
to  prescribed  methods  and  sent  to  Chicago  for  analy- 
sis in  an  internationally  recognized  laboratory.  Prac- 
tically all  of  the  specimens  gave  a  slight  alkaline 
reaction  and  few  showed  a  slight  acid  reaction,  none 
of  which  would  have  any  effect  on  litmus  paper.  A 
precise  analysis  revealed  that  the  strongest  soil  acid 
in  Wisconsin  was  so  weak,  relatively  speaking,  that 
it  could  have  no  effect  on  well-made  concrete  pipe  or 
tile. 

Professor  Kmil  Troug  of  the  University  of  Wis- 
consin, internationally  recognized  as  an  authority  on 
soil  chemi.stry,  made  the  following  statement   under 


date  of  October  26,  1921 :  "The  acidity  of  the  soils 
solutions  of  the  most  strongly  acid  st>ils  is  only  about 
two  per  cent  as  great  as  that  of  the  gastric  juice  of 
man.  The  acidity  of  the  gastric  juice  in  man's  stom- 
ach is  50  times  as  strong  as  the  acidity  of  the  soil 
.solution  of  the  most  strongly  acid  soils  of  Wi.sconsin." 
While  the  class  of  drain  tile  prtjduced  in  Wiscon- 
sin pritir  to  1920  was  of  a  very  low  quality,  only  about 
(>%  of  that  investigated  was  found  in  bad  condition. 
.Samples  of  tile  were  found  that  had  l>een  giving  ex- 
cellent service  in  peat  soils  of  Wisconsin  from  4  to 
i2  years. 

Responsible  manufacturers  of  concrete  pipe  should 
not  be  made  to  suffer  becau.se  of  the  failures  of  pro- 
ducts produced  by  the  irresponsible  manufacturer, 
particularly  when  there  are  existing  national  standard 
specifications  for  both  concrete  and  clay  sewer  pipe 
and  drain  tile.  These  specifications  were  prepared  by 
committees  of  the  leading  engineers  of  the  country 
including  equal  representation  from  the  concrete  and 
clay  pipe  interests.  Concrete  p\]H:  has  been  success- 
fully used  for  sewers,  culverts,  drainage  and  irriga- 
tion systems  in  .America  for  over  W  years  and  for 
much  longer  periods  in  foreign  countries.  In  fact, 
many  enthusiasts  claim  that  the  Romans  used  con- 
crete in  many  of  the  water  su|)ply  systems  orancicnt 
days.  Where  the  products  were  pro|)erly  made  ihcy 
gave  good  service  and  failed  when  impro|>erly  niade. 
This  also  apjilied  tr)  clay  sewer  pi|)e  and  drain  tile. 

In  Wisconsin  and  Minnesota  as  well  as  many 
i>ther  sections  of  the  United  States  many  examples  of 
clay  failures  have  been  found  due  either  to  frost  ac- 
tion or  insufficient  strength.  These  failures  were  not 
due  to  anything  but  poor  quality  product.s,  and  the 
manufacturers  of  recognized  high  standard  clay  pro- 
ducts should  not  b»hcld  responsible  for  these  failures. 
Engineers  in  charge  of  building  sewerage  or  drainage 
systems  should  insist  on  tests  for  both  clas.ses  of 
pipe  as  this  is  the  only  way  in  which  these  failures 
can  be  prevented. 

Much  has  been  written  in  the  Canadian  journals 
about  the  failure  of  concrete  pipe  in  sewers  in  Van- 
couver, B.  C.  Mr.  Newhall  mentioned  this  as  a  spe- 
cific example  of  the  action  of  certain  chemicals  in  the 
soils.  A  number  of  articles  have  also  been  written 
by  Mr.  A.  G.  Dalzell,  formerly  assistant  city  engineer 
at  Vancouver.  On  May  27,  1922  the  writer  inter- 
viewed Mr.  F.  L.  Fellowes,  city  engineer  of  Vancou- 
ver as  well  as  the  former  president  of  the  Dominion 
Glazed  Cement  Pipe  Company  of  Vancouver  which 
manufactured  the  pipe  used  in  Vancouver  between 
1910  and  1913.  Mr.  Fellowes  stated  emphatically  that 
the  failure  of  concrete  pipe  in  Vancou\er  was  due. 
in  his  o])inion.  to  the  poor  methods  used  in  manu- 
facture, as  the  mix  used  in  the  pipe  was  too  dry  and 
insufficient  precautions  were  taken  to  cure  the  pro- 
duct before  it  was  installed.  The  former  president  of 
the  Dominion  Glazed  Cement  Pipe  Company  also 
stated  that  this  was  the  principal  cause  of  the  failures 
that  have  occurred  in  Vancouver.  Over  50  miles  were 
used  in  that  city  and  up  to  date  a  very  meagre  per- 
centage has  failed.  Mr.  Fellowes  further  stated  that 
in  his  opinion  no  acids  i.r  alkaline  salts  existed  in 
the  soil  of  \'ancouver.  particularly  at  the  points  where 
some  of  the  concrete  pipe  sewers  have  failed,  as  the 
soil  consists  of  glacial  drift,  in-  which  conditions  of 
this  kind  rarely  occur. 

Among  the  engineers  that  have  in  the  past  rejected 
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the  pipe  manufactured  in  Vancouver,  typical  of  that 
used  in  Vancouver  sewerage  system,  are  the  follow- 
ing: F.  M.  Preston,  city  engineer,  Victoria,  B.  C. ; 
J.  W.  -Blackman,  city  engineer,  North  Vancouver,  B. 
C. ;  H.  Stewardson,  city  engineer,  New  Westminster, 


B.  C. ;  W.  B.  Gregg,  municipal  engineer.  Point  Grey 
Municipalities,  Kerrisdale,  B.  C. 
Yours  truly, 

M.  W.  LOVING, 
Secretary,  American  Concrete  Pipe  Association. 


A  Sense  of  Service  to  the  Public 

What  the  Construction  Industry  Requires— The  Possibilities  of  the  Industry 

Outlined  in  an  Address  Delivered  at  the  Organization 

Meeting  of  the  American  Construction  Council 

By  WILLIS  H.  BOOTH 
Vice-president  Guaranty  Trust  Co.,  New  York 


There  are  many  kinds  of  business  which,  'broadly 
speaking,  enter  into  the  construction  industry,  and 
these  in  turn  are  affected  by  so  many  divergent  in- 
terests, that  it  is  a  really  great  task  to  endeavor  to 
gather  them  co-operatively  together.  But  this  very 
fact  that  the  component  parts  of  construction  are 
scattered  in  interest  and  direction  emphasizes  the 
im])ortance  of  an  effort  to  assemble  them  so  that  they 
may  function  to  good  puq:)ose. 

This  meeting  is  only  the  natural  culmination  of  a 
movement  which  has  been  agitating  the  business 
world  in  recent  years  when  we  have  been  struggling 
and  striving,  and  not  always  sure  where  we  are  going 
either,  to  work  our  proiblems  out.  We  have  seen  that 
co-operation  in  labor  is  necessary  but  that  it  may  be 
badly  guided  and  become  a  public  peril ;  that  co-opera- 
tion in  capital,  while  it  might  be  wise  under  proper 
direction,  becomes  distinctly  contrary  to  the  public 
good  under  evil  direction.  The  same  applies  to  agri- 
culture. The  task  of  co-operatic?n  which  shall  bring 
into  play  those  forces  which  make  for  good  and  shall 
eliminate,  iby  the  comibined  weight  of  public  opinion 
and  of  law,  those  forces  which  make  for  evil  now  rests 
heavily  upon  all  of  us.  Nobody  wants  a  country 
stratified  in  its  interests,  with  hard  lines  of  demar- 
cation between  labor,  industry  and  agriculture,  for 
the  very  oibvious  reason  that  one  cannot  exist  with- 
out the  other. 

You  who  represent  the  various  phases  of  the  wide- 
ly diverse  construction  industry  have,  thereifore,  had 
this  brought  home  to  you  more  definitely  than  have 
some  other  lines  of  business.  It  is  this  realization 
which  brings  us  here  today  in  an  effort  to  set  in  mo- 
tion a  new  machine  having  for  its  great  i)Urpose  the 
co-ordination  of  capital,  labor  and  management  in  the 
construction  field  for  the  benefit  of  the  industry  and 
for  the  public  good. 

Hard  to  Get  Co-operation 

Differing  from  most  easily  determined  industries 
and,  at  the  same  time,  touching  or  comprehending 
practically  all  industry,  construction  has  been  a  hard 
line  of  business  to  get  into  intense  co-o])eration.  It 
is  so  widely  scattered  in  its  character  that  it  has  been 
obliged  by  force  of  circumstance  to  gather  itself  into 
a  great  many  groups,  each  representing  a  phase  of  the 
'business.  This  was  one  of  the  steps  in  the  evolution 
that  has  brought  us  by  perfectly  normal  stages  to  this 
meeting.  It  would  be  perfectly  impossible  to  endeav- 
or to  accomplish  what  measures  up  to  the  amibition  of 
this  meeting  if  we  had  not  previously  organized  na- 
tional trade  associations  of  one  character  and  another, 
which   in   the   main   comprehend   the  entire   industry. 


These  trade  associations  when  legitimately  operated 
surely  serve  a  most  useful  purpose.  We  must  not 
blind  ourselves  to  obvious  conditions.  The  construc- 
tion industry  has  here  and  there  some  housecleaning 
to  do.  It  is  very  much  better  that  it  be  done  within 
its  own  ranks.  It  is  equally  within  reasonable  expec- 
tation that  if  this  council  is  l)roadly  supported  it  can 
crystalize  business  practices  and  policies  within  the 
trades  that  will  prevent  unfortunate  criticism  in  the 
future. 

1  appreciate  full  well  that  it  is  not  going  to  be  an 
easy  thing  for  any  council  of  men,  no  matter  how  in- 
telligent they  may  be  or  how  fair  their  methods  of 
selection,  to  gather  together  at  any  time  and  be  able 
to  guide  all  of  the  factors  in  such  a  great  industry  as 
this.  There  are  so  many  branches  of  the  business. 
In  most  cases  manufacturers  do  not  produce  a  finish- 
ed product  but  only  a  semi-finished  product,  so  far  as 
its  ultimate  use  is  concerned.  Construction  materfals, 
broadly  speaking,  are  but  raw  materials,  and  con- 
struction equipment  but  tools.  .\nd  then  the  con- 
tractor comes  in  and,  whether  it  be  a  building  or  a 
bridge,  a  highway  or  an  ocean. liner,  by  assembling  the 
materials  and  equipment  and  laibor  and  executive 
direction,  he  produces  the  ultimate  structure.  It  is 
only  necessary  to  recite  these  component  parts  of 
raw  material,  labor,  equipment  and  executive  direc- 
tion to  emphasize  again  their  mutual  dependency 
The  executive  direction  implies  the  business  manage- 
ment of  the  contractor  associated  with  the  highly 
technical  skill  of  the  architect  and  engineers  in  fhe 
various  lines  of  engineering.  As  the  matter  now 
stands  these  component  elements  are  thinking  of  con- 
struction largel}-  in  the  light  of  its  particular  interest, 
to  them.  This  is  natural.  But  in  forming  this  coun- 
cil we  appeal  to  more  enlightened  selfishness  and 
feel  confident  of  support  on  the  basis  of  a  more  in- 
telligent service  to  the  ijublic.  It  is  this  intelligent 
co-operative  service  which  we  hope  to  demonstrate 
will  be  of  great  i)ractical  value  to  every  individual 
whose  contract  reaches  to  the  construction  field.  This 
council  is  designed  to  be  primarily  a  i)ractical  thing. 
The  construction  is  not  devoid  of  vision.  No  one  who 
builds  anything  can  do  so  without  vision.  We  know 
that  if  this  movement  can  be  worked  out  to  its  ulti- 
mate that  the  entire  standards  of  construction  opera- 
tion will  be  bettered  and  relationship  with  the  public 
be  even  greater  increased  in  confidence  and  respect. 
The  Work  of  the  Council 

But  just  as  we  had  to  reach  to  the  council  over 
the  road  of  trade  associations,  in  the  same  wav  this 
council  must  reach  its  ultimate  ambition  over  the 
road  of  quietly  and  gradually  developing  co-operation 
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between  labor,  material,  equipment  and  management. 
In  setting  up  the  organization  we  are  only  doing  a 
roughing-in  job.  We  arc  i)erfectly  familiar  with  the 
fact  that  as  matters  stand  now  the  manufacture  of 
any  of  the  various  materials  entering  into  a  job  has 
little  or  no  direct  resiponsibility  to  the  owner.  The 
professional  advisers  have  the  alo<jlfness  from  both 
the  manufacturing  and  contracting  branches  which 
naturally  comes  from  the  contrast  between  profes- 
sional and  commercial  standards.  The  contractor  is 
not  a  free  agent  of  the  owner,  but  works  under  the 
direction  of  the  architect  and  the  engineer.  In  some 
cases  he  is  forced  to  undertake  a  contract^which,  while 
api)ealing  to  professional  direction,  is  not  mutually 
adxantageous  as  between  the  contractor  and  the  owner. 

Up  to  this  time  there  had  been  no  clearing  house 
for  these  differences  of  viewpoint.     No  place   where 

the  representatives  of  each  line  of  effort  could  sit 
down  and  talk  the  matter  over,  fully  confident  that 
he  would  be  not  only  accorded  a  fair  hearing,  but  that 
he  would  be  properly  represented  in  any  decisions  that 
might  be  reached.  Of  course,  no  judgments  can  be 
reached  except  on  matters  of  policy.  It  is  these  great 
matters  of  policy  that  make  the  framework  of  all  our 
industrial  relations. 

When  we  think  about  policies  and  want  to  make 
up  our  judgments  we  must  ascertain  the  facts.  And 
so  we  find  that  before  we  can  make  a  judgment  cov- 
ering a  policy  in  the  construction  business,  or  in  any 
other  business,  we  must  have  before  us  the  statistical 
information  which,  coupled  with  our  practical  ex- 
perience, gives  us  the  groundwork  upon  which  con- 
clusions may  be  based.  This  council  then  naturally 
becomes  a  clearing  house  for  the  information  con- 
tained in  the  industry  as  a  whole.  Theoretically  this 
is  simple.  Practically  it  is  not  going  to  be  so  easy. 
But  I  have  every  confidence  that  step  by  step  it  will 
prove  its  value,  will  develop  the  support  and  co-o])- 
eration  of  the  component  parts  of  the  industry,  and 
ultimately  will  'be  so  ecjuipped  as  to  have  Ifirst-hand 
information  on  all  the  elements  of  vital  importance 
in  every  phase  of  the  construction  business.  If  this 
council  endeavored  to  do  no  more  than  would  be  con- 
temi])lated  by  this  effort,  it  would,  it  appears  to  me, 
offer  every  reason  for  its  existence. 

Developing  Confidence 

There  is  nothing  more  dangerous  than  half  truths. 
Wben  this  council  endeavors  to  compile  the  statistics 
of  an  industry  it  must  be  very  sure  it  has  gathered 
every  possible  bit  of  information  available,  and  then 
must  give  the  same  out  frankly  and  completely, 
whether  it  affects  the  industry  advantageously  or  not. 
This  is  the  only  way  that  confidence  will  be  develop- 
ed, and  this  council  will  rise  or  fall  in  its  effort  en- 
tirely upon  the  confidence  which  is  engendered  and 
the  value  which  the  public,  no  less  than  the  compon- 
ent parts  of  the  industry,  places  upon  its  observa- 
tions and  recommendations.  This  statistical  infor- 
mation, if  projierly  compiled  and  gathered  as  it  must 
be  from  the  trade  associations  and  the  denartments  of 
the  government  directly  associated  with  these  matters, 
can  be  of  inestimable  value  to  those  manufacturers, 
especially  the  smaller  ones,  whose  business  it  is  to 
provide  the  supplies  for  the  construction  industry.  I 
am  fully  aware  that  this  situation  has  been  well  cared 
for,  particularly  in  specific  lines,  I)ut  I  am  advancing 
the  hope  that  the  council  will  be  able  to  develop  it- 
self  into  a   clearing  house   of   statistical    information 


for  the   whole   industry   that   will    be   of   inestimable 
value  to  everyone  connected  with  it. 

This  council,  too,  representing  .so  completely  all 
of  the  various  phases  of  industry,  should  be  jKnverful- 
ly  instrumental  in  having  the  construction  business 
appreciate  its  own  magnitude  and  importance  and  its 
effect  upon  the  prosjjerity  and  well  being  of  the  nation. 
This  would  have  the  natural  result  of  inspiring  at 
least  a  portion  of  those  engaged  in  the  business  to  a 
kind  of  a  dual  business  patriotism,  a  patriotism  on  the 
one  hand  which  would  make  them  take  pride  in  and 
be  loyal  to  the  business  which  makes  their  daily  oc- 
cupation and,  on  the  other  hand,  be  conscious  of  and 
loyal  to  a  sense  of  general  public  service  and  public 
responsibility.  I  am  not  speaking  as  an  altruist,  nor 
dreaming  dreams  of  intangible  things.  W'c  must 
learn  in  this  business,  if  we  have  not  already  done  so, 
that  all  large  corporate  interests  have  learned  in  their 
specific  fields.  The  old  days  of  figuring  that  wc  can 
operate  our  businesses  without  regard  to  the  pul)lfc 
have  passed  away,  and  the  large  cor|K>rations  that 
are  doing  the  best  are  those  which  are  working  in 
sympathetic  co-oi)eration  in  the  enforcement  of  laws 
which  recognize  the  i)Ul>lic  rights  and  in  operating 
their  businesses  in  full  accord,  four-square,  with 
rational  public  sentiment.  Of  course,  this  would  nat- 
urally develop  a  business  consciousness,  a  sense  of 
obligation,  in  the  wake  of  which  would  come  more 
reasonable  co-operation  throughout  the  entire  busi- 
ness. 

Obligation  to  the  Public 

And  at  this  point  the  public  would  come  in.  The 
abuses  which  have  beset  this  industry,  as  they  have 
beset  all  other  industries,  would  be  gradually  cleaned 
out  from  within  and  a  permanent  set  df  business 
morals  estaljlished  which  would  prevent  a  repetition 
of  practices  which  seemed  to  give  temporary  advant- 
age, but  which,  in  the  long  run,  arc.  from  a  strictly 
business  point  of  vew,  uni>rofitable.  In  the  last  an- 
alysis the  public  pays  the  price.  Of  that  public  we 
are  all  a  i)art.  We  like  to  criticize  the  other  fellow's 
'business  but  we  don't  like  him  to  criticize  ours.  But 
we  can't  j)revent  such  criticism,  no  matter  how  we 
try,  if  it  is  warranted  bv  the  facts.  The  clear  common 
sense  of  the  situation,  then,  is  to  put  our  cmn  house 
in  order  to  clear  ourselves  of  criticism,  and  then  to 
criticize  the  other  fellow's  business  as  freely  as  we 
wish  until  he  in  turn  has  done  exactly  the  same  thing. 

There  is  no  end  to  the  practical  things  which  may 
be  done  if  we  have  the  patience  to  work  them  out 
slowly.  Our  greatest  trouble  in  all  co-operative  ef- 
forts is  that  we  trv  to  be  independent  of  human  equa- 
tion and  to  endeavor  to  reform  the  world  overnight, 
but  we  have  reasonafble  expectation  by  the  proper  ad- 
justment of  the  work  of  each  craft  to  give  us  a  length- 
ened construction  season.  It  may  not  be  too  much  of 
a  vaporous  dream  to  hope  that  ultimately  we  may 
develo])  such  a  suflficient  mutual  confidence  as  will 
prompt  labor  to  co-operate  in  the  lengthening  of  the 
number  of  prcnluctive  days  per  year  per  man  in  the 
construction  industry  of  this  country. 

It  may  also  be  possible  at  the  same  time  and  by 
the  same  character  of  co-operation  to  expand  the  ap- 
prentice system  so  that  we  may  have  the  ranks  of 
skilled  labor  continually  augmented  by  the  oncom- 
ing generations. 

I  keep  continually  c»>min.g  back  in  my  thought  to 
a  sense  of  this  feeling  of  public  responsibility,  because 
I  can  see  this  council  in  the  great  functioning  which 
is  before  it  exposed  to  the  danger  of  thinking  too  ex- 
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clusively  in  construction  terms.  The  resulting  strati- 
■fication  is  something  which  we  must  all  deplore.  So 
when  we  urge  this  council  as  a  means  by  which  the 
industry  may  become  articultate  and  represent  its 
viewpoint  to  the  iiublic.  we  do  so  with  the  full  appre- 
ciation, first,  of  the  necessity  of  this  articulate  ca- 
pacity and,  second,  with  the'  ai>iireciation  that  it  must 
always  consider  the  iniblic  interests  in  its  expression. 
This  does  not  involve  entire  unselfis-hness ;  it  only 
contemiplates  enlightened  selfishness.  With  this  in 
mind,  it  would  ibe  a  service  of  inestimable  value  if  the 
construction  industry  were  alble  to  present  to  the 
transportation  industry  of  the  country  a  proper  pic- 
ture of  its  needs  and  all  the  service  which  it  had  a 
right  to  expect.  It  also  would  be  of  the  greatest  value 
if  it  could  give  public  expression  to  its  views  on  the 
financial  operations  of  this  country,  because  our  bank- 
ing structure,  as  a  clearing  house  of  all  business, 
needs  whatever  information  it  can  get  from  reliable 
sources.  In  this  country  we  are  now  engaged  in  the 
task  of  taking  a  nation  whose  economic  life  was 
largely  'based  upon  agriculture  and  adding  on  to  this 
agricultural  base  a  superstructure  of  industry  and  get- 
ting the  two  to  mold  together.  Between  these  two 
great  forces,  the  agricultural  and  the  industrial  forces 
of  the  country,  the  banker  is  obliged  to  operate.  He 
must  pi-ovide  capital  for  the  initial  production  of 
wealth  and  he  must  direct  the  wealth  into  profitable 
employment  after  it  has  been  produced.  His  position 
becomes  one  of  great  responsibility,  and  his  responsi- 
bility to  the  pu'blic  is  always  l^eing  impressed  upon 
him. 

The  Bankers  View  of  the  Construction  Industry 

Of  course,  there  are  many  sides  to  the  banking 
business  as  there  are  to  the  construction  business  and 
this  is  not  the  time  or  place  to  go  into  an  intense  an- 
alysis of  the  different  methods  of  operation.  But  it 
is  in  line  with  the  tojiic  under  discussion  to  emphasize 
the  fact  that  he  must  at  all  times  conduct  his  business 
so  as  to  command  public  confidence.  Looking  at 
the  construction  industry  through  the  banking  glasses 
and  with  the  pu'blic  interest  s^enerally  in  mind,  it  be- 
comes oibvious  that  the  public  cannot  he  adequately 
ser\red  when  an  industry  lacks  a  class  consciousness 
and  the  feeling  of  the  responsibilities  which  go  with 
its  position.  When  the  aims  are  not  concentrated  but 
are  diffused  through  the  various  ibranches,  such 
brandhes  oftentimes  being  antagonistic  to  one  an- 
other, such  group  interests  and  group  antagonisms 
subordinate  the  rights  of  the  industry  as  a  whole  and 
the  public  whom  it  serves.  When  specific  groups 
within  the  industry  insist  U])on  doing  things  which 
shock  the  public  consciousness,  all  of  the  industry 
must  suffer  by  such  action.  I^et  me  emphasize  again, 
then,  that  the  great  co-operative  movement  which 
this  council  hopes  to  accomplish  should  result  in  the 
elimination  of  practices  which,  while  beneficial  to 
one  group  within  the  construction  industry,  are  dis- 
astrous indeed  to  the  industry  as  a  whole. 

This  council  then  will  also  have  a  dual  character 
of  operation.  First,  it  must  use  its  influence  within 
its  own  industry  and,  second,  it  must  interpret  that  in- 
fluence and  that  industry  to  the  public.  It  must  give 
the  public  an  adequate  picture  of  what  the  construc- 
tion industry  is,  how  it  functions,  the  extent  and 
character  of  its  obligations,  its  ultimate  needs  in  the 
way  of  legislation,  and  its  determination  to  eliminate 
bad  practices  from  its  business.  It  does  not  take  many 
words  to  outline  this  little  program,  but  to  endeavor 
to  fulfill  it  is  a  task  which  requires  the  greatest  ability 


the  great  devotion  and,  1  might  also  add,  no  small 
amount  of  contribution.  We  know  what  the  result 
will  be  if  the  building  industry  will  do  exactly  what 
public  utilities  throughout  the  country  have  done  in 
a  very  large  way,  that  is,  win  the  confidence  of  the 
])ublic  by  taking  the  pulblic  into  its  confidence,  create 
a  more  stable  industry — and  stability  in  industry  is 
just  as  imjjortant  to  the  i)ublic  as  it  is  to  the  members 
of  the  industry  themselves.  An  excessive  inflated 
condition  on  the  one  hand  or  a  depressed  condition  on 
the  other  are  equally  unfortunate.  Actual  stabili- 
zation is,  of  course,  impossible,  but  efforts  which 
tend  towards  stabilization  are  not  impossible,  and 
every  bit  that  is  accomplished  adds  immeasurably  to 
the  public  ^ood.  In  the  establishment  oif  confidence 
and  in  the  improvement  of  stability  all  phases  of  the 
industry  will  feel  more  sure  of  their  position,  and  this 
great  industry  will  'more  nearly  come  in  to  its  own. 

It  is  a  great  work  full  of  alluring  jjrospects  and 
depending  for  its  success  upon  the  integrity  of  i)ur- 
pose  and  the  unselfish  devotion  which  guides  it. 
Business  is  going  to  have  its  U])s  and  downs.  Con- 
ditions are  very  unsettled  throughout  the  world, 
our  situation  at  home,  as  we  all  know  is  very  largely 
dependent  u])on  what  hajipens  elsewhere,  but  through 
all  of  this  if  we  keep  our  feet  on  the  ground  and  our 
hearts  in  our  work,  this  council  can  go  on  tn  do  con- 
structive and  practical  things  daj'  after  day  under 
most   magnificent   leadershii). 


Building  Roads  to  Last 

Surfaces    That     Wear    Out    Quickly     Are 

Prohibitive  in  Cost— The  Upkeep 

of  Permanent   Pavements 

By  HON.  J.  P.  HARTMAN,  Seattle,  Wash. 
Before  th«  Canadian  Good  Roads  Association 

Mistakes  and  errors  have  been  committed  in  many 
places  in  road  building,  but  often  it  is  through  mis- 
takes that  we  learn  how  to  do  things  well.  In  one 
state,  for  instance,  millions  of  dollars  were  raised  by 
bonds  and  the  amount  put  into  hard-surfaced  roads 
or  at  least  so-called  hard  surfacing.  The  material 
placed  thereon  did  not  stand  the  wear  and  tear  of 
modern  vehicular  travel,  and  in  many  places  it  quick- 
ly went  to  pieces.  The  upkeep  became  enormous.  In 
some  instances  it  was  as  high  as  $1,100  per  mile  per 
year  and  rarely  less  than  $300  per  mile.  This  cost 
is  prohibitive  for  the  road  would  be  gone  entirely 
long  before  the  bonds  matured.  In  one  instance  a 
stretch  of  road  was  built  costing  about  $102,000  and 
within  two  years  it  had  so  deteriorated  that  bids  were 
called  for  to  make  the  road  good.  Jhe  lowest  bid 
was  $118,000  or  $16,000  more  than  the  original  cost 
of  the  road.  This  would  be  a  comedy  if  it  were  not 
so  tragic. 

One  county  in  Washington  made  a  heavy  bond 
issue  and  constructed  jjortland  cement  concrete  sur- 
faced roads  to  the  extent  of  about  one  hundred  and 
thirty  miles.  They  have  been  in  use  nearlj'  ten  years. 
The  upkeep  on  these  roads  avera.ge  less  than  $5.00 
per  mile  per  annum  (a  negligible  sum)  and  possibly 
this  would  have  been  lower  but  for  the  excessively 
heavy  haulage,  consisting  of  saw  logs,  breaking  some 
of  the  corner  .slabs,  the  loads  being  up  to  60,000 
pounds  upon  the  gasoline  driven  trucks." 
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The  Economic  Disposal  of  Refuge 

The  Operation  of  a  Modern  Screening  Plant — Experiments 

with  a  Suction  Gas  Plant— Need  for 

Systematic  Tests 


An  interestiiif^  paper  was  presented  at  the  annual 
conference  of  the  Institute  of  Cleansing  Superintend- 
ents, (iiritisih)  'by  Mr.   \i.  Hobson,  df  Leicester,  Eng. 

(t  has  been  said,  he  remarked,  that  salvafje  was 
dead  and  not  worth  troublinj^  about,  il)Ut  while  they 
mi.t,''ht  not  be  a1)le  to  sell  waste  ])ai)er  as  they  did  three 
or  four  years  ago,  and  the  price  of  scrap  iron  and  old 
tins  might  have  drojjjjed  to  next  to  nothing  per  t<jn, 
he  suggested  there  were  other  directions  in  which  to 
turn,  and  by  so  doing  it  was  possible  at  least  to  get 
equal  if  not  ibetter  and  more  economic  returns  out  of 
the  refuse  than  they  did  under  the  fictitious  values 
produced  iby  the  war. 

In  this  case  of  a  modern  screening  plant  the  refuse 
was  s))lit  up  into  its  various  constituents — viz,  large 
cinders,  small  cinders,  dust,  rags,  ibones,  tins,  vege- 
table waste,  and  incombusti'ble  matter,  such  as  broken 
glass,  pots,  clinker.  &c.  The  large  cinders  could  be 
used  direct  for  boiler  firing  as  at  Sheffield,  where 
they  had  been  used  for  several  years  for  generating 
steam  at  the  public  'baths.  \\'here  a  secondary  screen 
was  to  make  them  into  fuel  briquettes,  in  which  form 
the  dust,  they  could,  of  course,  be  used  along  with 
the  larger  size  for  boiler  firing,  but  the  better  way 
was  to  make  thew  into  fuel  briquettes,  in  which  form 
a  very  good  fuel  was  obtained.  The  dust  had  been 
proved  to  be  a  valuable  fertilizer,  especially  for  heavy 
soils,  and  he  had  no  doubt  that  when  it  was  sufficient- 
ly vvell  know  n  it  would  become  widely  used  for  that 
l)urpose. 

The  rags  could  be  cleaned  and  washed  and  sold 
as  engine  wipers,  or  sold  to  pai)er  makers ;  bones 
could  always  be  sold  or  treated  in  their  oavn  works, 
at  very  little  cost,  and  made  into  bone  meal  or  fertil- 
izer; broken  pots  could  be  made  into  grit  for  jxiultry, 
wliich  found  a  ready  sale;  glass  could  he  sold  oc- 
casionally but  was  scarcely  worth  storing,  and  the 
best  way  was  to  tip  it  with  the  other  worthless  ma- 
terial. This  had  for  some  time  been  a  drug  on  the 
market,  but  there  were  signs  that  the  demand  was 
growing,  and  he  believed,  with  up-to-date  appliances 
for  baling,  it  would  be  possible  in  the  near  future 
to  show  a  good  return  on  the  sale  of  this  article. 

Suction  Gas  Plant  Experiments 

With  regard  to  paper  and  \egctaible  refuse,  or  gar- 
bage, which  would  have  to  he  in  the  destructor  or 
disposed  of  in  some  other  unorofita'ble  manner,  Mr. 
Hobson  described  some  experiments  he  had  made 
with  a  suction  gas  plant  designed  by  Mr.  John  Wells, 
formerly  Inspector-CJeneral  of  Mines  for  I'-gypt.  The 
plant  consisted  of  (a)  a  generator  into  which  the  ma- 
terial was  fed,  rectangular  in  plan,  and  built  up  of 
standard  cast  iron  plates;  (b)  a  cascade  scrubber  in 
which  the  ascending  gas  met  a  stream  of  water  flow- 
ing over  a  series  of  baffle  plates,  this  action  partially 
frecin-g  the  gas  from  some  of  its  impurities ;  (c)  a 
rolary  tar  extractor  which  comjileted  the  extraction 
of  the  tar;  (d)  a  dry  scruHiber  which  completed  the 
purification  process  and  from  which  the  gas  passed  on 
tt>  the  gas  engine. 


\\  hen  used  for  boiler  firing  the  scrubbers  and  tar 
extractor  were  cut  out,  and  the  gas  was  fed  direct 
from  the  generator  to  the  l)oiler  through  a  Well's 
patent  gas  burner.  The  plant  t<K>k  up  very  little 
space — the  one  at  Leicester  stood  <in  a  piece  of 
ground  about  12  ft.  square.  It  was  very  simple,  with 
no  complicated  parts  to  get  out  of  order,  and  from  what 
he  had  seen  only  required  feeding  to  go  on  producing 
gas  indefinitely. 

The  first  material  used  was  ordinary  dry  refuse, 
in  lots  averaging  46  cwt.,  collected  from  the  bin  dis- 
tricts in  the  city.  The  refuse  was  dumped  down  near 
the  plant  and  forked  over  to  get  out  the  dust,  tin  cans, 
and  all  incombustible  material.  The  .selected  |K»r- 
tion  consisted  of  paper,  rags,  vegetable  matter,  lariit- 
cinders,  pieces  of  wood.  &c.  This  was  then  fed  int<> 
the  hopper,  an  ordinary  ash-4>in  full  at  a  time.  It 
was  found  that  the  material  from  the  Leicester  re- 
fuse averaged  about  47  per  cent.  Thus  from  46  cwt. 
of  refuse  21.6  cwt.  of  usable  material  was  obtained 
which  took  fifteen  hf)urs  to  |jut  through  the  priv 
ducer. 

The  gas  obtained  was  used  to  drive  a  50-h.p.  gas 
engine  operating  an  air  compress«)r  working  at  100 
lbs.  per  square  inch,  which  at  full  load  absorbed  20- 
h.p.  The  residuals  as  taken  from  the  i)roducer  were 
10  per  cent  by  bulk  and  20  per  cent  by  weight. 

Another  test  was  made  by  taking  16  cwt.  of  ma- 
terial such  as  would  have  been  given  off  the  tail-end 
of  a  screen.  Tt  consisted  of  t>aner.  rags,  cardboard 
boxes,  vegetable  matter,  etc.  This  was  fed  into  the 
hopper  as  in  the  other  cases,  but  it  was  necessary  to 
feed  slightly  quicker — owing,  Mr.  Hobson  i^nagined. 
to  the  lighter  nature  of  the  fuel — and  took  ten  hours  to 
put  through.  The  gas  engine  and  air  compressor 
were  kept  running  continuously,  and  although  there 
was  not  the  reserve  of  power  that  \vas  obtained  from 
the  heavier  material  there  was  sufficient  to  keep  up 
the  air  pressure  to  100  Jbs..  and  therefore  it  was  quite 
safe  to  say  that  200-h.p.  hours  were  developed.  He 
had  also  tested  ordinary  market  refuse  taken  direct 
from  the  markets,  and  a  similar  result  was  obtained. 
There  was  very  little  residue  in  either  case. 

Needs  for  Systematic  Tests 

There  might  be  considerable  doiJbt  at  present  as 
to  whether  it  would  be  wise  to  put  down  a  gas  plant 
to  deal  with  the  whole  of  a  to%\  n*s  refuse ;  yet  he  was 
certain  that  if  the  matter  was  thoroughly  gone  into, 
and  systematic  tests  made  \vith  proper  appliances, 
results  would  be  obtained  that  would  be  very  inte- 
resting ff  not  surprising,  and  whether  it  was  found 
suitable  or  not  for  dealing  with  the  refuse  in  bulk. 
Afr.  Hobson  was  confident  that  it  would  j>rove  a  valu- 
able adjunct  as  an  auxiliary  to  a  screening  plant  to 
take  the  tailings  from  the  screen,  which  at  present 
were,  in  many  cases,  Avasted ;  or  even  to  a  destructor 
were  a  considerable  amount  of  light  refuse  and  mar- 
ket refuse  had  to  be  dealt  with,  and  with  proper  use 
made  of  the  power  produced  it  would  help  to  get  rid 
in  a  profitable  manner  of  a  class  of  reftise  which  was 
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often  difficult  to  deal  with,  and  would  be  another 
source  of  power.  If  used  in  connection  with  a  screen- 
ing plant,  the  power  obtained  from  the  tailings  con- 
sisting of  paper,  cardboard,  vegetable  matter,  &c., 
should  be  sufficient  to  run  and  light  the  plant.  The 
cinders  could  then  be  used  for  other  ])urposes,  such  as 
boiler  firing,  where  it  was  not  necessary  to  use  a  high 
grade  fuel,  or  they  would  be  made  into  briquettes,  and 


so  produce  a  fuel  at  least  as  good  as  some  of  the  coal 
being  obtained  at  the  present  time. 

Another  feature  in  connection  with  gas  production 
that  should  receive  attention,  was  that  if  material 
was  available  (and  it  should  not  be  difficult  to  arrange 
that  there  was  always  a  day's  supply  in  hand)  and 
the  feeding  was  properly  attended  to,  the  supply  of 
gas  was  fairly  constant. 


Explosives  in  Quarrying  Operations 

Practical  Data  Covering  Drilling  and  Blasting — Methods  of 
Loading  Holes  and  Firing  Charges — Precautions 

to  be  Taken 

By  S.  R.  RUSSELL 
Before  National  Crushed  Stone  Association 


It  is  not  the  ])rice  per  pound  of  the  explosives  that 
is  so  imiportant,  but  the  cost  per  ton  on  yard  of  stone 
produced ;  not  even  the  explosive  cost  per  yard  of 
the  material  as  blasted  but  the  final  cost  on  the  cars, 
which  includes  drilling,  blasting,  loading,  transporta- 
tion, crushing,  overhead  and  all  other  operating  ex- 
penses. Blasting  affects  every  item  in  the  cost  an- 
alysis and  if  it  is  not  ])roi)erly  done,  the  cost  of  each 
subsequent  operation  will  be  higher  than  it  should  be. 

Drilling  to  proper  depth  is  of  the  greatest  import- 
ance in  a  quarry.  Holes  are  not  generally  drilled 
deep  enough  below  grade.  In  order  to  be  sure  oit 
the  proper  depth  it  is  advisable  to  run  a  line  of  levels 
over  the  floor  and  on  top  of  the  quarry  face,  estab- 
lishing permanent  (bench  marks  and  setting  reference 
stakes  at  various  stations  around  the  face  for  the 
drill  man.  These  stakes  should  indicate  the  depth  to 
which  the  holes  should  be  drilled.  This  little  item 
■alone  may  be  worth  a  great  miany  dollars  to  the 
quarryman  in  a  season. 

Large  Cartridges  Advisable 

The  use  of  large  diameter  cartridges  is  advisable 
in  loading  deep  well  holes  and  manufacturers  can 
furnish  dynamite  in  all  sizes  up  to  5  inches  in  diamet- 
er. Large  cartridges  lighten  the  labor  df  loading  and 
permit  a  higher  concentration  or  greater  .bore  hole 
density  of  the  explosive  in  the  bore  hole.  When 
large  cartridges  are  used,  very  little  tamping  of  the 
explosive,  and  often  none  at  all,  is  necessary.  Tamp- 
ing here  does  not  mean  stemming.  If  holes  are  dry 
the  cartridges  should  be  slit  len.gthwise  two  or  three 
times  and  dropped  or  lowered  into  the  hole.  The 
fall  causes  the  powder  to  spill  out,  practically  filling 
the  hole.  Slitting  the  cartridges  is  not  advisable 
when  water  is  present.  Make  haste  slowly  in  loading 
the  explosives  in  quarries,  especially  in  large  holes. 

Do  not  hurry  the  work  but  furnish  enough  help 
on  the  job  so  that  loading  will  go  on  with  dispatch. 
Such  dispatch  may  often  result  in  saving  money,  es- 
pecially if  the  holes  are  wet,  and  besides  it  means 
disposing  of  a  rather  unpleasant  and  anxious  job 
quckly.  From  Ifour  to  six  tons  of  stone  is,  as  a  gen- 
eral rule,  considered  good  for  i)rimary  shooting  in 
well  drill  work.  If  the  bottom  is  heavy  or  if  there  is 
a  hard  toe,  it  is  best  to  use  a  higher  strength  ex- 
plosive at  that  iJoint,  loading  the  upper  part  of  the 
hole  with  lower  grade. 

Do  not  load  holes  when  too  near  a  steam  shovel 
or  locomotive,  unless  a  screen  or  awning  is  used  to 
prevent  sparks  or  hot   cinders  from   falling  into   the 


hole.  There  have  been  some  very  disastrous  acci- 
dents from  this  cause  alone  in  the  last  year  or  two. 

In  well  drill  work  the  holes  are  usually  drilled  and 
blasted  in  single  rows.  The  question  often  arises 
whether  it  is  better  to  blast  two  or  three  rows  at  a 
lime,  the  holes  arranged  in  staggered  order,  or  one 
row.  Some  experienced  men  think  that  better  re- 
sults and  greated  fragmentation  are  obtained  by 
blasting  two  rows  at  a  time.  Most  quarries,  how- 
ever, use  the  single  row  system.  I  am  inclined  to 
believe  that  the  single  row  is  best  when  the  face  of 
stone  is  50  Ifeet  high  or  over.  Below  that  height,  it 
depends  upon  local  conditions.  The  general  practice 
within  relatively  shallow  holes,  from  20  feet  to  30 
feet  in  depth,  is  to  blast  from  two  to  five  rows 
at  a  time  in  order  to  break  the  stone  up  well  and  in- 
greater  volume  so  that  the  track  and  shovel  hiove- 
ments  are  kept  at  a  minimum. 

When  more  than  one  row  is  carried,  the  holes  in 
the  back  row  should  be  loaded  at  least  10  per  cent, 
heavier  than  those  in  the  front  for  best  results.  1 
believe,  also,  that  the  spacing  between  rows  should  be 
less  than  the  distance  from  the  first  row  to  the  edge 
of  the  face.  In  high  faces,  I  do  not  think  the  double 
row  advisable  at  all.  Often,  even  in  quarries  where 
the  face  is  50  feet  or  under,  only  one  row  is  blasted 
at  a  time,  but  a  buffer  or  blanket  of  stone  is  carried; 
that  is,  a  whole  or  part  of  a  shovel  cut  from  the  pre- 
vious blast  left  against  the  face  to  be  shot. 

Object  of  a  Buffer 

The  idea  of  the  buffer  is  that  it  offers  greater 
resistance  or  confinement  to  the  charge  and  better 
fragmentation  is  gained.  It  is  used  in  many  cases, 
especially  in  lower  faces,  to  hold  back  the  material 
so  that  the  stone  is  piled  up  high  enough  for  eco- 
nomical working  of  a  steam  shovel  and  to  avoid  ir- 
regular track  and  ifrequent  moving  of  track.  I  be- 
lieve in  a  ibuffer  in  the  lower  faces,  especially  if  a 
shovel  is  used  for  loading.  Sometimes,  however,  too 
much  buffer  is  used  and  the  stone  is  not  thrown  out 
far  enough  to  permit  access  for  the  secondary  drill- 
ing and  blasting.  The  .shovel  is  consequently  often 
held  up  until  the  obstruction  is  drilled  and  blasted. 

It  is  o'ften  better,  especially  if  the  stone  lies  in 
heavy  ledges  and  there  are  open  seams,  and  the  ten- 
dency is  for  the  ledges  to  move  or  slide  before  the 
full  breaking  effect  of  the  explosive  is  gained,  to 
allow  the  material  to  be  thrown  farther  out  so  that 
secondary  treatment  can  be  carried  on  before  the 
shovel  reaches  that  point.     In  higher  faces,  from   50 
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to  200  ifeet,  no  buffer  whatever  is  used  nor  is  nec- 
essary. Each  'blast  is  cleaned  U|)  before  another  is 
thrown  down. 

rhcre  are  many  quarries  where  the  tripod  method 
of  drillinj^  is  the  most  economical.  This  is  apt  to  be 
true  especially  in  quarries  of  low  face  where  the  full 
depth  can  be  carried  in  one  bench.  It  is  a  method 
well  suited  to  quarries  where  the  stratification  is 
irregular  or  pitching  heavily,  and  where  it  is  impos- 
sible to  maintain  regular  benches. 

Snake  Hole  Method 

In  many  of  the  harder  limestone,  trap  and  granite 
quarries,  very  economical  results  are  oibtaincd  by 
what  is  known  as  the  snake  hole  method.  Often  a 
face  of  rock  50  to  60  feet  high  can  be  brought  down 
with  a  single  row  of  bottom  holes  which  are  heavily 
sprung.  This  method  is  commonly  used  in  many  of 
our  eastern  quarries.  The  holes  are  drilled  horizon- 
tally at  the  bottom  of  the  face  of  the  rock  from  20  to 
30  feet  in  depth  and  sprung  heavily.  It  is  best  to 
start  the  hole  about  3  feet  above  the  floor  allowing 
it  to  dip  so  that  at  Che  point  it  is  just  above  or  at  the 
level  df  the  floor.  It  is  unwise  to  start  the  hole 
too  low.  A  certain  dip  must  be  maintained  in  order 
to  allow  water  flow  to  the  drilling  surface.  There- 
fore, if  the  hole  is  started  Uw  low,  its  point  may  be 
several  feet  ibelow  the  floor  level  'before  springing, 
and  this  depth  is  increased  considerably  after  spring- 
ing. 

Spring  holes  are  usually  spaced  about  8  feet  apart. 
A  strong  quick  explosive  is  best  suited  for  spring- 
in,g  holes.  The  first  charge  should  consist  of  not 
more  than  three  cartridges  of  \'/\  x  8-inch  dynamite. 
If  there  is  drill  muck  or  water  in  the  hole  this  charge 
will  not  do  much  more  than  clean  out  the  hole  and 
will  have  a  very  slight  heating  effect  on  the  walls  of 
the  hole.  If  the  hole  is  dry,  this  charge  will  enlarge 
it  somewhat  at  the  back  and  heat  the  walls.  In  the 
first  case  when  hole  is  wet,  it  is  unnecessary  to  wait 
longer  than  one  half  hour  before  loading  the  second 
charge.  If  the  hole  is  dry,  it  is  advisable  to  wait  one 
hour. 

The  second  charge  should  consist  of,  say,  six  cart- 
ridges and  after  (firing,  Ij/S  hours  should  be  allowed 
to  elapse  before  loading  the  third  springing  charge. 
Each  sulbsequent  springing  charge  is  increased  so 
that  the  chamlber  or  jiocket  made  by  the  preceding 
one  is  filled,  ot  perha])s  it  is  best  to  let  the  explosive 
rise  a  few  inches  more  each  time  until  the  necessary 
size  chamlKT  is  obtained.  Com'[)ressed  air  may  be 
blown  into  the  hole  after  springing.  The  air,  besides 
blowing  out  a  great  deal  of  pulverized  rock,  hastens 
the  cooling  of  the  hole,  making  work  easier  and 
quicker. 

Interval  Between  Charge 
Many  acx-idents  have  been  caused  by  loading  the 
final  charge  olf  explosive  in  the  (bore  holes  too  .soon 
after  springing,  the  charge  taking  lire  from  the  heat 
of  the  hole.  It  is,  therefore,  .good  policy  to  wait  long 
enough  and  to  be  sure  that  the  hole  is  cool.  .'\  rough 
idea  of  the  temperature  can  'be  gained  hy  allowing 
the  tamping  stick  to  stand  in  the  hole  about  live 
minutes  and  then  feeling  the  end  of  the  stick  with 
the  hand  to  find  out  whether  it  has  become  warm. 
To  be  absolutely  sure,  the  interval  between  charges 
.should  be  one.  two,  three,  'four.  five,  hours  after  the 
first,  second,  third,  fourth  and  fifth  charges.  It  is  .sel- 
dom necessary  to  spring  more  than  five  times.  I 
would  advise  waiting  after  the  last  springing  is  done 
until  the  following  day  before  loading  the  holes. 


.\  strong,  quick  explosive  like  5>0  or  60  (wrr  cent. 
.Straight  N.  (i.  is  ibest  for  springing  in  hard  rock. 
For  loading  the  chamber  an  explosive  of  lower 
strength  and  slower  action  is  be.st. 

I'Dr  a  secondary  drilling,  rotating  hammer  drills 
are  most  .satisfactory  and  are  now  generally  used 
It  is  good  practice  to  drill  the  large  stone  rather  than 
to  resort  to  adobe  blasting,  or  mud  capping.  It  rc- 
quiresabout  20  per  cent  as  much  dynamite  loaded  in 
a  block  hole  to  break  a  stone  as  it  would  require  t<» 
"doby"  it.  Moreover,  an  exjjlosive  of  lower  strength 
than  is  u.sed  for  primary  shooting  can  J>e  used  for 
block  hole  work.  Whereas,  a  strong,  quick  explosive 
is  required  for  mud  capping,  a  20  per  cent,  or  30  per 
cent  ammonia  dynamite  is  advised  for  block  holes  in 
the  dolomites  or  hard  limestones,  and  nothing  higher 
than  40  per  cent,  for  traps  or  granites. 

Mud  capping  should  not  be  allowed  except  in 
emergency,  for  it  is  very  wasteful.  When  mud  cap- 
l)ing  is  practical  the  cost  of  secondary  blasting  aver- 
ages about  four  tons  per  (lound  of  explosive,  while 
in  block  hole  work  the  cost  runs  from  15  to  18  tons 
per  pound  of  explosive. 

Blasting    Methods 

Only  the  best  blasting  acces.sories  should  be  u>-ed 
in  connection  with  explosives,  (jreat  care  should  t>c 
exercised  in  testing  electric  blasting  caps  and  in  mak- 
ing connections,  the  joints  being  made  tight,  clean 
and  dry.  Only  series  connections  can  be  made  when 
blasting  machines  are  used  as  a  .source  erf  current,  be- 
cause these  machines  are  designed  only  for  series 
firing,  having  a  low  amperage — about  X'/j — and  a 
voltage  sufficient  to  fire  their  rated  capacity. 

It  is  best  to  fire  big  blasts  with  a  jKJwer  or  light- 
ing circuit.  Either  direct  or  alternating  current  of  25 
cycles  or  over  will  do.  It  requires  lyi  amperes  to 
fire  any  number  of  electric  blasting  caps  in  .series 
but  this  strength  of  current  must  be  maintained  all 
along  the  circuit.  Thereftire,  the  greater  the  number 
of  caps  in  series,  the  higher  the  voltage  or  pressure 
necessary  to  hold  the  current  up.  lyi  amperes  and 
a  voltage  equivalent  to  Iji  times  the  number  of  caps 
in  the  series  should  'be  supplied. 

It  is  better,  however,  when  power  is  used  for  firing 
to  connect  electric  detonators  in  parallel  or  parallel 
series.  When  straight  parallel  is  used,  which 
I  like  best,  in  well  drill  work  with  electric  blasting 
caps,  lyi  ampere  should  be  provided  for  each  cap 
in  the  circuit.  In  this  case  a  high  amperage  but  a 
low  voltage  is  required.  In  parallel  series,  at  least 
15^>,  and  better  2,  amperes  should  be  provided  for 
each  series. 

In  priming  deep  well  drill  holes,  it  is  advisable  to 
use  sufficient  detonators  distributed  along  the  charge 
both  to  assure  thorough  detonation  and  to  afford  a 
way  out  in  case  one  should  be  broken  during  loading. 
At  least  two  caps  should  be  loaded  in  any  fore  hole, 
for  assurance. 

i'ordeau-Bickford  or  detonating  fuse  is  coining 
into  general  use  for  firing  large  blasts,  t'ordeau  is 
especially  well  adapted  ^or  well  drill  hole  blasts  and 
is  a  very  safe,  sure  and  efficient  detonator.  It  is  be- 
sides very  easy  to  manipulate.  Cordeau  consists  of  a 
lead  tube  about  .22  of  an  inch  in  diameter,  filled  with 
T.  N.  T.  It  has  a  rate  of  detonation  of  about  18.000 
feet  per  second  and  is  therefore  of  great  value  as  a 
detonator  in  quickening  slow  explosives  and  assuring 
cointjilete  detonation  of  explosives  of  low  sensitive- 
ness. 
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Use  of  Machinery  in  Road  Building 

Mechanical   Equipment   is  Finding   Wider  Application— Cost  of 

Handling    Materials    is   Reduced  —  Tendency   of 

Contractors  to  Over-Equip 


When  »t  is  understood  that  the  cost  of  handling 
on  the  job  the  materials  that  enter  into  the  hard 
surfaced  road  runs  from  ten  to  fifteen  per  cent,  of  the 
total  cost  of  the  pavement,  the  great  importance  of 
doing  this  work  economically  is  obvious. 

Road  building  to-day  is  in  a  machine-made  era. 
The  successful  contractor  is  the  one  who  provides 
himself  with  equipment  suited  for  economically  hand- 
ling his  materials,  taking  into  consideration,  of  course, 
local  conditions  and  the  available  supplies  of  .such  ma- 
terials. 

The  e(|uipnicnt  rciiuircd  depends,  first,  upon  the 
character  of  the  improvement,  whether  it  i.s  an  earth 
road,  gravel  road,  water-hound  macadam,  bitinninous 
macadam,  asphaltic  concrete,  bitulithic  plain  or  rein- 
forced Portland  cement  concrete  or  brick  road.  Given 
the  character  of  road  to  be  built,  the  selection  of  a 
proper  plant  depends  upon  the  size  of  the  job  and 
local  conditions. 

The  common  materials  to  be  moved  and  handled 
are :  earth,  sand,  gravel,  crushed  stone,  cement,  water, 
hydrated  lime,  steel  reinforcement,  asphalt,  brick  and 
stone  screenings. 

The  principal  new  departure  in  the  moving  of  earth 
excavation  has  been  the  recent  development  of  the 
use  of  caterpillar  tractors  with  very  large  road  scrapers 
and  the  use  of  mechanical  sub-grade  planes  for  trim- 
ming up  the  sub-grade  to  the  established  grade  line 
immediately  ahead  of  the  laying  of  the  pavement. 

Sand,  gravel,  broken  stone  and  stone  screenings 
are  handled  to-day  by  the  large  contractors  with  ma- 
chinery. Mechanical  loaders  are  used  for  filling  motor 
trucks  or  railroad  cars.  Locomotive  cranes,  mounted 
on  caterpillar  treads,  are  much  used  for  handling  these 
materials  by  means  of  clamshell  buckets.  In  some 
instances  locomotive  cranes,  mounted  on  standard  or 
narrow  gauge  railroad  trucks,  are  used,  especially  in 
the  large  central  material  yards.  When  the  sand, 
gravel,  broken  stone  and  cement  are  transported  from 
a  central  material  yard  to  the  mixing  gang  on  the 
road,  small  cranes  are  used  to  transfer  the  large  batch 
boxes  from  the  motor  trucks  or  industrial  railway  to 
the  concrete  mixers. 

Narrow  Gauge  Railroad  Equipment 

Practice  in  those  states  that  are  doing  the  great- 
est amount  of  concrete  road  building  seems  to  be 
standardizing  on  the  use  of  narrow  gauge  railway 
equipment  for  hauling  the  mineral  aggregates  to  the 
mixers  on  the  road.  The  train  consists  of  gasoline 
or  steam  locomotives  pulling  fiat  cars  which  carry  a 
number  of  batch  boxes,  each  containing  a  full  batch 
for  the  mixer.  Turnouts  and  switches  are  provided 
as  needed  and  moved  at  night  so  as  not  to  interfere 
with  the  next  day's  work.  .Some  contractors  are  haul- 
ing the  batch  boxes  of  aggregates  with  motor  trucks 
from  the  material  yard  to  the  mixer.  It  is  constantly 
becoming  more  popular,  however,  to  permit  the  min- 
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eral  aggregates  to  be  piled  on  the  sub-grade  and  have 
the  mixing  gang  work  through  them. 

Water  is  supplied  to  the  mixer  and  for  curing  the 
concrete  pavement  by  means  of  a  pipe  line  laid  along- 
side of  the  road.     This  practice  is  almost  universal. 

In  some  places  the  wet  mixed  concrete  is  being 
hauled  from  a  central  mixing  plant  to  the  road  in 
much  the  same  manner  that  the  "hot  stuff"  is  hauled 
out  from  a  central  asphalt  mixing  plant  to  an  asphalt 
pavement  under  construction.  The  hauling  of  this 
wet  mixture  is  done  mostly  with  dump  trucks  (tf 
\arious  kinds. 

The  mineral  aggregates  in  a  central  material  yard 
are  handled  nearly  altogether  by  machinery.  A  loco- 
motive crane  with  clamshell  bucket  usually  unloads 
the  sand,  gravel  or  stone  from  the  cars  or  scows  t(j 
large  storage  piles.  I'rom  these  piles  the  materials 
are  transferred  to  appro[)riately  arranged  bunkers  by 
means  of  cranes  and  clamshell  buckets.  The  batch 
boxes,  whether  to  be  moved  to  the  job  by  motor  trucks 
or  by  industrial  railway,  are  filled  with  the  proper  i)ro- 
portions  of  fine  and  coarse  aggregates  from  the 
bunkers.  Many  ingenious  measuring  devices  are  used 
at  the  bunker  gates  for  proportioning  the  sand,' gravel 
or  stone  as  the  batch  boxes  are  filled. 
Handling  Asphalt 

In  the  construction  of  bituminous  roads,  the  min- 
eral aggregates  are  handled  in  much  the  same  manner 
as  above  described  for  concrete  roads.  The  chief 
difference  is  that  the  bituminous-concrete  or  "hot 
stuff"  is  always  mixed  at  a  central  mixing  plant  and 
then  hauled  to  the  road,  dumped,  immediately  spread 
and  rolled. 

The  asphalt  is  usually  transported  to  the  central 
mixing  plant  in  barrels  or  metal  drums,  although  in 
some  instances  it  is  brought  to  the  plant  in  tank  cars 
or  tank  motor  trucks.  The  handling  of  the  bitu- 
minous material  from  the  barrels  or  tanks  to  the  mixer 
is  universally  accomplished  by  means  of  large  melting 
kettles  and  small  pumps  which  lift  the  hot  asphalt  to 
the  measuring  bucket  immediately  over  the  mixer. 

When  motor  trucks  are  used  to  transport  the  min- 
eral aggregates  to  the  pavement  laying  gang,  it  is 
usually  necessary  to  provide  mechanical  means  for 
turning  the  trucks  around  on  a  comparatively  narrow 
roadway.  There  are  on  the  market  a  number  of  turn- 
tables which  accomplish  this  purpose  satisfactorily 

There  is  a  great  tendency  to-day  among  contractors 
to  over-equip,  to  purchase  too  much  plant  for  the 
job.  The  wise  contractor  has  available  just  enough 
machinery  and  equipment.  When  he  is  over  supplied 
with  equipment  he  loses  money  in  several  ways.  A- 
mong  these  are  excessive  overhead  and  depreciation, 
and  a  general  slowing  up  of  the  work  due  to  too  many 
"tools"  on  the  job.  The  wise  contractor  also  hires 
the  best  superintendent  of  construction  available, 
knowing  that  a  hundred  dollars  extra  per  month  on 
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this  expense  means  many  thousands  of  dollars  saved 
ill  handling:' costs. 

The  fifrcater  itart  of  the  hauling  of  road  materials 
since  the  end  of  the  war  has  been  done  in  the  United 
States  with  motor  trucks.  This  practice  has  been 
adopted  in  all  of  the  states.  One  of  the  principal  rea- 
sons for  suddenly  changinji^  from  horses  and  wagons 
to  motor-propelled  vehicles  has  been  the  free  distribu- 
tion by  the  government  to  the  state  highway  depart- 
ments (jf  surplus  motor  trucks.  During  the  iiast  three 
years  there  have  been  thus  distributed  approximately 
.^0,0(X)  motor  trucks  of  vari(jus  capacities.  The  further 
distribution  of  .several  thousand  cateri)illar  tractors  of 
5  and  10-ton  capacity,  has  given  an  im])etus  to  the 
more  economical  handling  of  earth  excavation.  But 
ft'w  communities  that  have  made  a  trial  of  moving 
materials  by  motor  trucks  and  tractors  will  go  back 
to  the  old  method  of  using  horses  and  wagons. 


The  Welfare  of  the  Engineer 

Mr.  D.  O.  Lewis  Discusses  Conditions 
Which  Militate  against  the  Profes- 
sion— Reciprocal  Relations 

Mr.  D.  O.  Lewis  took  for  his  subject  "Welfare" 
in  addressing  one  of  the  closing  sessions  of  the  F-n- 
gineering  Institute's  Western  Professional  meeting  at 
Vancouver  on  June  17th. 

In  developing  his  subject  Mr.  Lewis  took  very  gen- 
eral ground  and  a  wide  view  of  the  conditions  which 
at  present  militate  against  engineers  as  a  class.  Deal- 
ing first  with  the  psychology  of  the  situation,  he  de- 
clared that  the  engineers'  own  view-point  is  wrong. 
As  a  class  they  have  confined  themselves  so  exclusively 
to  their  purely  technical  work  and  interests  that  to  a 
very  great  extent  they  have  become  mere  technical 
tools  of  the  business  men  in  control,  to  be  taken  up 
or  laid  down  at  pleasure. 

Engineers  are  not  consulted  as  a  rule  on  the  funda- 
mental features  of  projects,  but  have  become  and  are 
very  largely  servants,  merely,  instead  of  directors. 
In  this  connection  the  speaker  instanced  the  fact  that 
on  the  railroad  systems  the  highest  positions  are  .sel- 
dom filled  by  men  from  the  engineering  staflf,  although 
frec|uently  men  from  the  ranks  in  the  operating  or 
clerical  branches  attain  to  the  most  responsible  ap- 
pointments. The  fault,  the  speaker  repeated,  is  that 
of  the  engineers  themselves,  who  in  their  interest  in 
purely  technical  matters  have  neglected  to  secure  the 
business  knowledge  and  training  which  is  an  essential 
c|ualification  for  responsible  executive  positions. 

Ill  addition,  however,  to  training  on  these  definite 
lines,  effective  pui)licity  is  necessary,  Mr.  Lewis  pro- 
ceeded. This  is  not  to  be  obtained  by  direct  means, 
or  by  the  rathtr  obvious  attempts  at  personal  ])ub- 
iicity  consisting  of  notices  of  arrivals  and  de])artures 
in  the  daily  press,  and  such  rather  petty  publicity,  but 
more  or  less  indirectly  by  taking  i)art  in  public  life 
and  thus  making  their  influence  and  special  knowledge 
felt. 

Engineers'  Club  Being  Formed 

The  speaker  described  one  step  in  this  direction 
which  is  being  taken  by  the  engineers  of  British 
Columbia.  An  engineers'  club  has  been  formed,  of 
which  all  members  of  the  ])rofessional  engineering  as- 
sociation are  automatically  members.  Frequent  lunch- 
eon  meetings  are   to  be   held,  at   which   questions  of 


general  interest  will  be  discussed,  and  a  |M>int  will  be 
made  of  securing  speakers  and  gucst.s  from  other 
organizations— boards  of  trade.  Rotary  Clubs,  etc. 
whose  interests  are  for  the  advancement  of  public 
welfare.  A  necessary  corollary  of  this  is,  however, 
that  engineers  exert  themselves  to  express  their  views 
and  fight  against  the  tendency  to  become  altogether 
inarticulate. 

A  third  point  made  by  Mr.  Lewis  in  his  address 
was  the  advantage  to  be  gained  by  the  establishment 
of  reciprocal  arrangements  between  the  variou>  pro- 
vincial engineering  associations  and  between  these  and 
similar  associations  in  the  United  States.  A  gradual 
linking  up  of  this  kind,  in  the  speaker's  opinion,  would 
be  a  most  excellent  thing  for  the  profession,  and  would 
tend  more  than  anything  else  to  raise  the  standard  of 
professional  attainments  and  develop  a  powerful  na- 
tional or  international  organization.  Negotiations  are 
already  in  progress  towards  reciprocity  between  the 
as.sociation  of  British  Columbia  and  that  of  the  State 
of  Indiana,  and  it  is  exi)ected  that  similar  arrange- 
ments with  other  states  will  follow  shortly.  These 
agreements,  if  consummated,  will  make  it  legal  for 
engineers  of  either  association  to  practice  in  the  others' 
territory  on  simply  registering  their  names  with  the 
licensing  authority. 


Chimaey  Construction 

Woodwork  should  never  be  built  into  a  chimney 
wall  nor  be  permitted  to  touch  a  chimney ;  a  separa- 
ation  of  approximately  two  inches  should  be  strictly 
required.  This  applies  to  all  floor  construction,  parti- 
tions, rafters,  roof  boards,  and  shingles.  Where  a 
chimney  passes  through  a  floor,  the  space  between, 
the  floor  timbers  and  the  chimney  should  be  filled 
with  some  loose  incombustible  material,  such  as  cin- 
ders, refuse  plaster  or  mortar,  held  in  place  by  a  sheet 
of  metal  nailed  to  the  under  side  of  the  wooden  beams. 
The  space  should  not  be  filled  with  solid  mortar  «ir 
brickwork,  since  this  will  transmit  heat.  Gypsum 
blocks,  sawed  to  fit  the  space,  constitute  one  of  the 
best  materials  for  this  purpose.  At  the  roof  line, 
sheet  metal  protection  set  into  the  joints  of  the  brick- 
work and  overlapping  the  roof  boards  should  be  used. 

There  are  two  reasons  for  filling  the  space  l>e- 
tween  the  chimney  and  the  woodwork ; 

1.  It  prevents  a  fire,  originating  on  a  lower  floor, 
passing  up  behind  a  partition  or  furring  surrounding 
the  chimney  into  upper  stories  or  the  attic. 

2.  It  avoids  the  possibility  of  rats  or  mice  build- 
ing nests  in  these  spaces  thus  filling  them  with  highly 
combustible  material,  which  in  time  may  be  ignited 
from  heat  transmitted  through  the  chimney  wall. 
Woodwork  is  frequently  ignited  in  this  way. — From 
"Fire  Control." 


Motor  Freight  Haulage 

(Otntinard  from  pttnv  681) 

cent  ])er  gallon.  Later  on,  the  whole  district  was 
gridironed  with  either  high  cla.ss  concrete  or  well 
gravelled  roads  usable  with  a  big  load  the  year  round. 
Then  the  gasoline  vehicle  arrived  and  t»H»k  the  busi- 
ness at  one  third  of  one  cent  per  gallon  and  made 
money  on  the  free  highway.  Thus  a  reduction  of 
fifteen  hundred  per  cent  in  the  haulage  charge  in  a 
period  of  fifteen  years  was  obtained  and  the  number 
of  cows  have  increased  from  2.000  to  35.000  each 
giving  much 'richer  milk  and  double  the  amount,  for 
scrubs  are  no  longer  kept. 
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Weekly  House  Suggestion  No.  25 


The  handsome  residence  we  are  showing  this  week 
was  constructed  for  Mr.  Howard  T.  West,  on  Ingle- 
wood  Drive,  in  the  Moore  Park  district,  Toronto.  It 
was  especially  designed  for  its  ideal  location  overlook- 
ing Reservoir  Park  at  the  rear,  the  living  quarters 
heing  located  on  this  side  of  the  house,  as  may  be  seen 
in  the  accompanying  plan  of  the  first  floor,  while  kit- 
chen, panfry,  cloak  room  and  garage  are  situated  well 
to  the  front  of  the  house. 

The  exterior  construction  is  of  WagstafTe's  special, 
blue  overburned  brick,  with  stone  trim  around  win- 
dows and  doors,  red  tile  floor  on  entrance  platform, 
and  wooden  shingle  roofing.  The  garage,  as  seen  in 
the  illustration,  is  built  in  the  east  wing  of  the  house, 
adjoining  the  kitchen,  with  driveway  directly  on  Ingle- 
wood  Drive. 

The  interior  requires  very  little  discussion,  the  re- 
produced plan  being  exceptionally  complete  in  equip- 
ment detail.  The  small  section  in  the  north-west  cor- 
ner of  the  ground  floor,  that  is  immediately  next  to 
the  cloak  room  at  the  head  of  the  living  room,  is  now 
occupied  by  a  built-in  organ,  though  this  is  not  shown 
on  plan.  The  kitchen  and  pantry  contain  every  modern 
convenience  for  the  saving  of  labor  and  the  wiring 
system  is  extended  to  every  nook  and  corner  of  the 
house. 

The  bedroom  floor,  as  seen  on  plan,  is  carefully 
designed,  all  rooms  being  conveniently  situated  off  the 


large  hallway.  The  two  main  bedrooms  and  den  are 
situated  along  the  rear  of  the  house,  enjoying  the  beau- 
tiful southern  exposure  on  the  park.  The  maid's  quar- 
ters are  located  over  the  kitchen  and  garage  at  the 
end  of  the  house  and  are  reached  by  a  separate  stafr- 
way  from  the  pantry  on  the  ground  ffoor.  There  are 
two   large   bathrooms,   one   on   either   side   of   the   main 


stair  well,  as  seen  on  plan,  the  one  to  the  left  serving 
the  help's  quarters.  Plenty  of  closet  space  is  provided 
in  connection  with  all  bedrooms. 

The  heating  system  of  the  house  is  of  the  hot  water 
type. 

This   beautiful   residence   was   designed   by   Messrs. 
Molesworth,  West  &  Secord,  43  Victoria  St.,  Toronto. 
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Large  Units  for  Sumas  Reclamation 
Scheme,  Kilgard,  B.  G. 

A  contract  for  four  centrifuj^^al  pump  units  of  ex- 
ceptionally large  size  has  been  secured  by  the  Do- 
minion Engineering  Works,  Ltd.,  of  Montreal,  in  con- 
nection with  the  Sumas  dyking  and  reclamation  pro- 
ject now  under  construction  near  Chilliwack,  H.  C. 
The  contract  price  is  about  $115,000.00,  and  the  in- 
stallation is  to  be  complete  by  March  31st,  1923. 

The  four  main  units  are  to  be  of  the  vertical  type 
with  motor  direct  connected,  and  will  be  of  a  new 
pattern,  known  as  the  "Moody  Spiral  Pump,"  which 
gives  remarkably  high  efificiencies  on  low  head  work, 
for  which  it  is  especially  adapted.  Two  of  the  main 
l)um])s  will  be  fitted  with  12.S0  horse-power,  two-speed 
induction  motors,  and  the  other  two  will  have  5H.S 
horse-power,  three-speed  inductinn  mf)tf>rs.  .Ml  arc 
of  54-in.  diameter. 

Accessories  will  include  a  motor  driven  priniiii.i; 
])ump  and  piping,  and  a  motor  driven  sump  pump 
outfit  C(»mplete.  The  electrical  e(|uipnient  is  to  be 
of  Canadian  Westinghouse  manufacture,  and  in  addi- 
tion to  the  motors  will  include  a  500  kv.a.  synchronous 
condenser.  .'\  ten  panel  switch-board  will  be  pro- 
vided for  the  controls  and  instruments.  Power  will 
be  obtained  from  the  lines  of  the  British  Columbia 
I'-lectric  Railway  Co.  Ltd. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Rcgina  is  having  a  busy  building  season,  new  buildings 
to  the  value  of  .$32.'j,685  having  been  started  during  the 
month  of  June,  a  large  percentage  of  which  were  residences. 

The  .$100, 000  by-law  for  an  extension  to  the  collegiate 
institute  at  (ialt,  Out.,  has  been  passed  and  it  is  expected 
that  actual  construction  work  will  shortly  be  under  way. 

Damage  to  roads  and  highways  in  New  Brunswick  by 
the  recent  flooding  of  the  Restigouche  and  Upsalquitch  rivers 
is  estimated  at  $200,000,  by  Hon.  P.  J.  Veniot,  Minister  of 
Pu'blic  Works  of  the  province. 

The  estimated  expenditure  on  roads  in  York  Township, 
Ont.,  for  the  present  year  is  $194,000,  made  up  as  follows: 
road  construction,  $.53,000;  bridge  construction,  .$20,000;  nw- 
chinery,  $1,000:  superintendence,  $2,800,  and  maintenance, 
$118,200. 

A  recent  statement  is  to  the  effect  that'  the  brickyards  at 
Port  Credit,  Ont.,  which  have  been  closed  down  for  the 
past  two  years,  will  reopen  as  soon  as  the  plant  can  be  put 
into  running  order.  The  reopening  of  the  plant  this  year  is 
due  to  the  extra  heavy  demand  this  season  for  pressed  brick. 

The  private  bill  introduced  by  Mr.  W.  M.  German,  M.P., 
at  Ottawa  recently,  to  incorporate  the  Buffalo  &  Fort  Erie 
Bridge  ^Company,  who  intended  erecting  a  new  international 
bridge  at  Fort  Erie,  has  been  rejected.  The  government, 
however,  has  signified  its  intention  to  reconstruct  the  present 
international   bridge  at   Bridgeburg,   Ont.,  along  larger  hues. 

A.  by-law  authorizing  the  expenditure  of  $495,450  for 
the  constrtiction,  repair  and  maintenance  of  roads  in  Essex 
County,  Ont.,  during  the  present  year,  was  passed  at  a  recent 


meeting  of  the  County  Council  held  >n  Wind»or.  The  money 
will  he  divided  as  follows:  $109,950  for  repair  and  main- 
tenance and  $385, .')00  for  new  construction. 

The  town  of  Tecuinseh,  Ont.,  has  purchaced  the  water 
works  plant  which  supplies  the  town,  from  the  Eau  Claire 
Water  Works  Company,  the  private  company  who  have 
hitherto  operated  it.  The  purchase  was  authorized  recently 
by  a  bylaw,  the  cost  of  the  plant  being  $60,000.  The  town 
intends  constructing  a  new  filter  plant  in  connection  with  the 
system,  which  will  cost  about  $8,000  or  $9,000. 

It  is  rumored  that  Montreal  is  to  have  a  10-«torey  build- 
ing at  the  corner  of  Sherbrooke  St.  and  Guy  St.,  which  will 
be  occupied  by  business  and  professional  offices.  This  build- 
ing has  been  contemplated  for  some  time,  but  owiuK  to  cer- 
tain existing  residential  restrictions,  a  start  has  been  delayed. 
The  latest  report,  however,  states  that  the  city  council  has 
decided  to  grant  the  permit. 

At  the  recent  annual  meeting  of  the  British  Em|>irc  Steel 
(  orporation,  at  Montreal,  the  directorate  of  the  company 
was  increased  to  tifteen,  the  following  new  mcmt>ers  being 
elected:  Hon  C.  P.  Beaubien.  Hon.  \  iscount  Furne-is,  Sir 
Trevor  Dawson,  Major-Oeneral  Sir  Newton  J.  Moore.  K.C. 
M.G..  M.P.,  Rt.  Hon.  Lord  Invernairn.  Hector  Mclnnes.  K.C. 
Dr.  W.  L.  McDougald,  Frank  Ross.  J.  F.  M.  Stewart  and 
Benjamin  Talbot,  .I.P. 

.A  movement  is  on  foot  in  Western  Canada,  inaugurated 
by  the  Western  .Association  of  Building  Industries,  to  fore- 
stall the  .serious  unemployment  conditions  that  prevail  upon 
the  closing  down  of  construction  activities  in  the  fall.  The 
above  associations  has  issued  an  invitation  to  several  large  or- 
ganizations to  take  part  in  a  conference  to  discuss  and  de- 
vise some  way  of  meeting  the  unemployment  situation  this 
fall. 

The  Toronto  representatives  in  the  House  of  Commons, 
Ottawa,  waited  upon  Hon.  J.  H.  King.  Minister  of  Public 
Works,  recently,  to  urge  the  inclusion  of  a  $200,000  item  in 
the  supplementary  estimates  for  the  construction  of  another 
1,000  ft.  of  sea  wall  along  the  shore  of  Centre  Island.  Toron- 
to, to  the  west  of  the  existing  1.700  ft.  of  protecting  wall. 
for  the  protection  of  property  on  the  island  from  storms. 

The  Queen  Victoria  Niagara  Falls  Park  Commission  will 
undertake  the  extension  of  the  famous  Victoria  highway  to 
Queenston  this  year.  When  completed,  the  boulevard  will 
run  from  Fort  Erie  to  Niagara-on-lhe-Lake,  the  full  length 
of  the  Niagara  River  and  will  be  one  of  the  most  beautiful 
drives  on  the  continent.  There  will  be  a  small  section  near 
the  Hydro  forebay  which  it  will  be  impossible  to  put  into 
condition  until  hydro  construction  work  at  this  point  has 
been  further  advanced. 


Personal 

Mr.  St.  George  Bos  well,  chief  engineer  of  the  Quebec 
Harbor  Commission,  recently  tendered  his  resignation  which 
was  accepted  by  the  commission.  Mr.  Boswell  has  been  4« 
years  in  the  service  of  the  commission,  and  will  be  retained 
on  the  staff  as  consulting  engineer.  He  is  succeeded  by 
Brig.-General  T.  L.  Tremblay.  who  will  continue  in  office  as 
a  member  of  the  commission,  and  at  the  same  time  will  act 
as  chief  engineer  and  general  manager  of  the  harbor. 


Trade  Incorporations 

Monarch    Wire    Products,    Limited,    with    head   office  at 
Montreal,  capital  $80,000. 
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THE  CONTRACT  RECORD 


CONSTRUCTIONAL  ACTIVITY 

Period  of  June  28  to  July  4,  1922 

Dominion  Wid*  Sorvice  Excbuiva  to  "  Contract  Record  A  Enginoering  Review  " 


Waterworks,  Sewerage  and 
Roadways 

Brooke  Twp.,  Ont. 

L.  L.  Lindsay,  luwood  I'.  O.,  will  re- 
ceive tenders  until  July  8th  for  new 
drains  and  improvements  for  Brooke 
Twp.  Council.  A.  S.  Code,  Engr.,  Al- 
vinston,  Ont. 

North  Vancouver,  B.  C. 

Plans  are  being  prepared  for  storage 
reservoir  and  watermains  to  cost  $60,000 
for  North  Vancouver  Municipality. 

Guelph,  Ont. 

Domestic  trunk  sewer  costing  $43,195 
is  being  constructed  on  Waterloo  Ave. 
by  City  Council,  work  by  day  labor. 
F.  McArthur,  Engr. 

St.  Catharines,  Ont. 

City  Council  plan  construction  of 
pavements,  sidewalks  and  sewers  on 
several    streets.     W.    P.    Near,    Engr. 

Toronto,  Ont. 

Mayor  C.  A.  Maguire  will  receive  ten- 
ders until  July  11th  for  laying  and 
jointing  water  pipes  on  5  streets  for  City. 
Plans  at  Room  320,  City  Hall. 

Watei-down,  Ont. 

Suburban  Area  Cmsn.,  Court  House, 
Hamilton,  will  finish  Waterdown  road 
with  tar  at  cost  of  $15,666  per  mile. 

York  Twp.,  Ont. 

Frank  Barber,  Engr.,  40  Jarvis  St., 
Toronto,  has  plans  and  will  receive  ten- 
ders until  July  8th  for  construction  of 
concrete  sidewalks  on  several  streets  for 
York   Twp.   Council. 

CONTRACTS    AWARDED 
Mont  Rolland,   Que. 

General  contract  for  construction  of 
steel  penstock  for  Rolland  Paper  Co., 
142  St.  Paul  St.,  Montreal,  is  awarded 
to  Walsh  Plate  &  Structural  Works  Ltd., 
30  St.  Nicholas  St.,  Montreal. 

Niagara  Falls,  Ont. 

General  contract  for  construction  of 
bituminous  penetration  road  costing 
$60,000  for  Suburban  Area  Cmsn.  is 
awarded  to  McRae,  Campagne  &  Cook, 
Bampfield  Block.  Ross  &  Scott,  Engrs., 
McCaw  Block,  Welland. 

North  Easthope,  Ont. 

Twp.  Council  awarded  general  con- 
tract for  construction  of  drainage  sys- 
tem to  T.  Kelly,  Sebringville  P.O. 

Quebec,  Que. 

Dep't.  of  Roads,  Prov.  Gov't.,  award- 
ed following  contracts  for  roadwork  on 
Quebec-St.  .\nne  de  Beaupre  Highway: 
Beauport  Brewery  Bridge  to  Montmor- 
ency Falls  Bridge,  Terminal  Construc- 
tion Co.  Ltd.,  Roy  Bldg.,  Halifax;  Mont- 
morency Bridge  to  Boischatel,  Lagan- 
iere  &  Houde.  Grondines;  L'Ange  Gar- 
dien.  Universal  Contractors  Inc.,  Mon- 
treal: Chateau  Richer  to  St.  Anne,  F.  E. 


Rousseau  Ltee,  St.  Valier  St.,  Quebec. 

Toronto,  Ont. 

Contract  at  $21,823  for  paving  Kings- 
wood  Rd.  for  City  has  been  transferred 
from  the  Commr.  of  Works  to  the  War- 
ren Bituminous  i'aving  Co.,  54  Univer- 
sity .\ve. 

Walkerton,  Ont. 

General  contract  for  construction  of 
pavement  costing  $65,000  for  Town 
Council  is  awarded  to  Warren  Bitumi- 
nous Paving  Co.  of  Ontario  Ltd.,  54  Uni- 
versity Ave.,  Toronto.  Fred  B.  James, 
Engr.,    Walkerton. 

Welland,  Ont. 

Contract  at  $9,400  per  mile  for  2H 
miles  of  roadwork.  Sec.  F,  for  Welland 
County  Council,  is  awarded  to  Canadian 
Engineering  &  Contracting  Co.,  72  James 
St.  N.,  Hamilton.  Contract  at  $15,000 
per  mile,  5  miles.  Sec  D,  is  placed  with 
Law  Construction  Co.  Ltd.,  107  Hillsdale 
.Ave.,  Toronto. 


Railroads,  Bridges  and 
Wharves 

Chimney  Comer,  N.  S. 

R.  C.  Desrochers,  secy.  Pub.  Works 
Dep't.,  Dom.  Gov't.,  Ottawa,  will  receive 
tenders  until  July  18th  for  breakwater 
and  wharf  extension.  Plans  with  Dep't., 
Dist.  Engr.,  Halifax,  and  Post  Office, 
Chimney  Corner,  .\ccepted  cheque  for 
10%  of  tender  required. 

New  Westminster,  B.  C. 

Erection  of  warehouse  costing  $10,000 
is  contemplated  by  C.  N.  Rlys. 

St.  Maxime  de  Scott,  Que. 

Town  Council  contemplate  paving  me- 
tallic bridge  at  cost  of  $10,000.  L.  A. 
Gosselin,  secy.-treas. 

Toronto,  Ont. 

H.  H.  Couzens,  Gen.  Mgr.  Toronto 
Transportation  Cmsn.,  Yonge  and  Front 
Sts.,  will  receive  tenders  until  July  10th 
for  construction  of  addition  to  Eglinton 
.^ve.  car  barns. 

Vancouver,  B.  C. 

Plans  are  prepared  for  railway  to  cost 
$80,000  for  Vancouver  Harbor  Bd.,  712 
Pender  St.  W.     W.  D.  Harvie,  secy. 

CONTRACTS    AWARDED 

Coquitlam,  B.  C. 

General  contract  for  construction  of 
of  bridges  costing  $45,000  for  Prov. 
Gov't,  is  awarded  to  Hodgson,  King  & 
Marble,  508  London  Bldg.,  \ancouver. 
Steel  contract  is  jjlaced  with  J.  Couglilan 
&  Sons,  ft.  Columbia  .\vc.,  Vancouver. 

Halifax,  N.  S. 

Nova  Scotia  Tram  &  Power  Co.,  Bar- 
rington  St.,  awarded  general  contract  for 
concrete  block  paving  on   tracks  on  sev- 


eral streets  to  Stockley  Construction  Co., 
Pepperell  .St. 

St.  Anne  des  Plaines,  Que. 

General  contract  for  construction  of 
iron  bridge  costing  $13,970  fr  Town 
Council  is  awarded  to  A.  Charbonneau, 
St.  Anne  des  Plaines. 

St.  Louis  de  Terrebonne,  Que. 

Louis  Lauzon,  St.  Louis  de  Terre- 
bonne, has  general  contract  for  construc- 
tion of  steel  bridge  costing  $10,745  for 
Town  Council 


Public  Buildings,  Churdies 
and  Schools 

Brantford,  Ont. 

B.  L  Leggett,  199  Terrace  Hill  St., 
has  plans  and  will  receive  tenders,  no 
closing  date  set,  for  erection  of  church 
to  cost  $20,000.  J..F.  Brown,  architect, 
105  King  E.,  Toronto. 

Montreal,  Que. 

Erection  of  church  is  contemplated  by 
St.  Thomas  Aquinas  Parish.  Rev.  T.  F. 
Hefferman,  124  Convent  St. 

St.  Jeanne  D'Arc  Parish,  861  Chambly 
St.,  plan  erection  of  church  and  presby- 
tery on  Nicolet  St. 

Portage  La  Prairie,  Man. 

Duncan  C.  Scott,  Deputy  Sup't.  Indian 
.Affairs  Dep't..  Dom.  Gov't.,  will  receive 
tenders  until  July  21st  for  alterations  to 
school  and  principal's  residence.  Plan., 
with  Indian  Offices,  Winnipeg  and  Foil 
age  La  Prairie,  and  Dep't.,  Ottawa.  .Ac- 
cepted cheque  for  10%  of  tender  re- 
quired. 

Port  Colborne,  Ont. 

N.  \.  Kearns,  architect.  Temple  Bldg.. 
Welland,  is  preparing  plans  for  parish 
hall  to  cost  $25,000  for  R.  C.  Congrega- 
tion. 

Provost,  Alta. 

Hon.  Dr.  W.  H.  Sutherland,  Deputy 
Min.  Pub.  Works  Dep't.,  has  plans 
and  will  receive  tenders  until  "July  17th 
for  general,  plumbing,  heating  and  elec- 
trical contracts  for  dormitory  bldg.  and 
dining  hall. 

Renfrew,  Ont. 

S.  T.  C.  Chown,  Chrtn.  Bd.  of  Educa- 
tion, has  plans  and  will  receive  tenders 
until  July  18th  for  sub  trades  required 
for  erection  of  collegiate  institute  to  cost 
.$200,000.  Plans  also  with  S.  B.  Coon  & 
Son,  architects,  4  St.  Thomas  St.,  To- 
ronto.   Guarantee  Bond  for  50%  requireil. 

St.  Alexis  de  Matapedia,  Que. 

.School  Bd.  contemplate  election  of 
school.     A.  P.  .\rsenault,  secy* 

St.  Ambroise,  Que. 

Parish  will  erect  church  and  sacristy 
costing    $100,000.      Private    tenders    were 
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New  Construction  on  the  Upgrade 

Durinji;  June,  construction  contracts  awarded  in 
Canada,  according  to  MacLean  Building  Reports, 
Limited,  amounted  to  $35,620,400,  compared  with 
$34,827,300  in  May,  and  $26,436,800  in  June.  1921. 
Thi.s  replaces  the  May  total  as  the  second  largest 
monthly  figure  on  record  since  May,  1914.  Residen- 
tial building  accounted  for  36.4%  of  the  June  total, 
and  amounted  to  $12,985,900.  Business  building 
amounted  to  $10,351,200,  or  29.1%  of  the  total;  indus- 
trial buildings  $4,914,300,  or  13.8%  ;  public  works  and 
utilities  $7,369,000,  or  20.7%.  The  value  of  contem- 
plated new  work  reported  during  June  was  $26,117,- 
400. 

During  May  the  wholesale  price  index  of  48  build- 
ing materials  advanced  slightly  and  is  now  79.3% 
above  1913,  compared  with  a  peak  of  183.8%  reached 
in  May,  1920.  Prices  have  nt)w  declined  36.8%)  from 
the  high.  This  seasonal  upward  movement  will  be 
more  marked  for  June.  .Actual  quotations  secured  in 
Montreal,  Toronto  and  Winnipeg,  show  a  decided 
stiffening  in  certain  lines  due  to  shortage  in  supplies, 
the  increases  ropreseining  premiums  being  offered 
and  paid  by  builders  for  early  delivery. 

Lower  freight  rates  on  basic  commodities  are 
promised  by  the  railroads.  This  should  mean  ant)ther 
decided  declension  in  prices  in  the  fall — which  will 
go  a  long  way  towards  maintaining  the  present  ac- 
tivity which  makes  building  the  livest  industry  in  the 
Dominion  to-day. 


Standards  for  Road  Material 

In  view  of  the  fact  that  as])halt  and  asphaltic  roads 
have  been  in  use  for  many  years,  and  that  consequent- 
ly the  material  can  hardly  be  said  to  be  in  any  .sense 
in  the  experimental  stage,  except  in  so  far  as  all  ma- 
terials and  methods  of  construction  are  subject  to  de- 
velopment, it  is  somewhat  remarkable  that  there  is 
apparently  no  single  authority  which  can  be  accepted 
as  a  standard  of  reference  as  to  the  physical  require- 
ments of  the  various  materials  entering  into  this 
class  of  work,  and  the  methods  to  be  u.sed  in  making 
the  neces.sary  tests  of  fitness. 

The  following  clause  from  the  standard  specifi- 
cation for  asphaltic  concrete  issued  by  one  of  the  pro- 
vincial governments  illustrates  this  condition  forcibly. 
Sec.  6,  METHODS  OF  TESTING.     Methods  of 

testing  shall  be  as  follows: — 

(a)  Per  cent  of  wear  of  rock — standard  test 
D2-O8,  .American  Socitey  for  Testing  Materials. 

(b)  Screen  test  of  coarse  and  intermediate  ag- 
gregate in  wearing  surface— standard  method 
DI8-I6,  American  Socitey  for  Testing  Ma- 
terials. 

(c)  Sieve  test  of  fine  aggregate  and  mineral  filler 
in  wearing  surface — standard  method  D7-III, 
American    Society    for    Testing    Materials. 

(d)  Physical  and  chemical  properties  of  asphalt 
cement. 

I.  Specific    Gravity,    U.    S.    Dept.    of    .Agriculture 

Bulletin  .114,  p.  5. 

II.  Flash   point    (open   cup)    U.   S.   Dept.  of  .Agri- 

culture, Bulletin  314,  p.I7. 

III.  Penetration.    .A.T.S.M.    standard    test     D5-I6. 

IV.  Ductility,  Trans.  A.S.C.E.  Vol.  LXXXII,  I9IS, 
p.  1460. 

V.  Volatilization  Test,  U.  S.  Dept.  of  .Agriculture. 

Bulletin  314,  p.  19,  using  50  gram  sample. 

VI.  Bitumen  soluble  in  carbon  tetrachloride.  I'.  S. 
Dept.  of  Agriculture.   Bulletin  314,  p.  30. 

In  this  clause  reference  is  made  to  three  standard 
tests  of  aggregate  which  have  been  drawn  up  by  the 
American  Society  for  Testing  Materials,  but  the  tests 
for  the  asphaltic  cement  are  drawn  from  three  separ- 
ate sources  and  can  only  be  obtained  by  reference  to 
U.  S.  Government  bulletins  and  the  transactions  of 
technical  societies,  volume  and  page  numbers  being 
given  for  this  purpose. 

While  these  publications  and  the  tests  described 
are  doubtless  quite  well  known  to  chemists  and  en- 
gineers who  are  closely  connected  with  such  work 
continuously,  it  would  seem  to  be  undoubtedly  in  the 
interests  of  efficiency  and  g{KMl  road  construction  to 
have  the  details  of  all  necessary  tests  for  road  build- 
ing materials  collected  and  published  in  concise  form 
-so  as  to  be  available  for  the  use  of  all  interested  in 
road  building  without  the  necessity  of  research  and 
annoying  delays. 

It  is  also  somewhat  of  a  blow  t»>  natituial  pritle  to 
find  that  the  nine  tests  prescribed  in  this  extract 
froiu  a  Canadian  specification  are  quoted  from  purely 
U.  S.  .sources.  The  development  of  tests  and  fixing  of 
standards  is  a  work  of  constructive  engineering  which 
could  well  engage  the  attention  of  our  Canadian  en- 
gineering societies  and  of  the  Bureau  of  Standards. 
These  bodies  have  already  done  gcwd  work  on  the 
lines  suggested,  hut  there  appears  ttj  be  still  some- 
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thing  lacking,  either  in  the  scope  of  the  work  under- 
taken or  in  the  amount  of  publicity  given  to  its  results 
when  clauses  like  the  one  quoted  appear  in  Canadian 
s  ;ecifications. 


The  Vancouver  Bridge  Project 


Considerable  significance  attaches  to  the  circum- 
stances surrounding  the  revival  at  this  time  of  the 
Second  Narrows  Bridge  project  at  Vancouver,  B.  C. 
There  is  said  to  be  good  prospect  of  an  early  start  on 
•>he  construction  of  this  long-delayed  scheme,  and  its 
consummation  will  have  the  effect  of  practically  doub- 
ling the  extent  of  industrial  waterfront  available. 

The  scheme  is  a  large  one  and  of  considerable  en- 
gineering importance.  It  will  involve  difficult  prc^b- 
lems  of  sub-structure,  and  approaches  will  have  to  be 
arranged  for  under  circumstances  which  will  add  con- 
siderably to  the  cost  of  the  work.  A  further  com- 
plication  is   the   fact   that   serious  obstruction   to   the 


passage  of  ships  to  the  upper  waters  of  I'urrard  In- 
let could  not  be  permitted,  which  means  that  a  quick- 
acting  swing  or  bascule  span  will  necessarily  be  in- 
cluded in  the  plans. 

The  encouraging  feature  in  connection  with  the 
new  proposal  ts  that  American  capital  is  once  more 
evidently  on  the  look-out  for  opportunities  of  invest- 
ment in  this  country.  This  in  itself  would  indicate 
that  the  period  of  uncertainty  and  stagnation  which 
has  gone  with  j;ost-war  readjustment  is  practically 
over,  and  that  the  country  is  on  the  high  road  to  a 
new  and  more  solid  prosperity  than  ever. 

We  cannot  but  value  proof  of  this  kind  that  out- 
siders share  our  own  belief  in  the  business  prospects 
of  the  country,  but  at  the  same  time  it  will  be  a  pity 
if  the  opportunity  furnished  by  returning  ])rosperity 
is  neglected  by  our  own  people.  A  greater  tendency 
to  invest  in  home  projects  would  not  only  have  the 
effect  of  keeping  profit  at  home  to  a  larger  extent, 
but  would  also  prove  a  great  incentive  to  the  foreign 
investor,  in  the  cases  where  the  use  of  resources  be- 
yond local  compass  is  essential  to  progress. 


Railway  Centre  at  Vancouver  is  Scene 
of  Extensive  Improvements 


By  the  Contract  Record's  Pacific  Coast  Correspondent 


An  elaborate  approach  to  the  Canadian  Northern 
and  Great  Northern  railway  station  is  being  planned 
in  connection  with  the  work  now  being  carried  out 
by  the  city  of  Vancouver  on  the  re-grading  of  Main 
Street,  which  was  discribed  in  a  recent  issue  of  the 
"Contract  Record." 

An  approach  from  Main  Street  to  the  entrance  of 
the  depots,  with  a  decorative  park  strip  in  the  centre, 
is  the  first  item  of  the  plan  as  proposed  and  approved 
by  F.  L.  Fellowes,  city  engineer,  the  boulevarding 
being  carried  as  far  as  the  junction  of  the  approach 
road  with  First  Avenue.  Two  public  parks  in  front 
of  the  station,  divided  by  the  approach  road,  are  also 
part  of  the  ultimate  scheme,  and  are  shown  on  the 
plan.     A   formal   layout,  with  curving  walks,  an  ex- 


tensive floral  display,  drinking  fountains  and  benches, 
is  proposed. 

The  work  now  in  progress  is  still  preliminary  to 
the  scheme  of  beautifying  here  described.  Street  rail- 
way tracks  are  being  laid  across  the  new  grade,  which 
has  recently  been  completed  by  dred,ging  material  from 
the  False  Creek  basin.  The  entire  area  is  now  bfought 
up  to  grade  and  the  concrete  docks,  drains  and  sub- 
sidiary works  completed  or  approaching  completion. 

A  feature  of  the  development  is  that  on  this  portion, 
of  Main  Street  all  telephone  lines  are  being  laid  in 
conduit  underground,  this  work  now  in  progress 
simultaneously  with  the  track  construction  and  grad- 
ing work. 
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The  Engineer's  Place  in  the  Planning 

of  Towns  and  Cities 

Too  Little  Thought  Has  Been  Given  to  the  Problems  of  Town  Plan- 
ning by  Municipal  Engineers  —  What  Is  Involved 

in  Town  Planning 

By  JAMES  EWING,  M.E.I.C. 
Before  the  Western  Professional  Meeting  if  the  Engineering  Institute  of  Canada 


.The  actual  phinninjj  of  towns  and  cities  is  a  sci- 
ence to  which  municipal  engineers  as  a  rule  have 
given  far  too  little  thought  and  attention,  notwith- 
standing that  it  is  the  main  governing  and  determin- 
ing factor  in  their  work. 

In  the  West  especially,  the  i)ioneor  influence  of 
the  railways  is  the  prime  initiator  of  the  town  and  the 
city,  and  railroad  economics,  exigencies  and  re(|uire- 
ments,  the  pai'amount  consideration.  With  the  rail- 
way station  as  the  nucleus  of  a  rudimentary  rectan- 
gular layout,  the  town  is  started  of!  to  grow  and  take 
care  of  itself  in  growing. 

Then  the  real  estate  operator  gets  to  work  and 
takes  a  hand  in  the  movement.  Such  notions  as  the 
development  of  the  land  to  the  best  advantage  and 
accommodation  of  the  community  are  usually  foreign 
to  him.  He  is  not  interested  in  holding  and  improving 
the  land,  hut  only  in  getting  rid  of  it,  receiving  the 
biggest  turnover  in  the  shortest  possible  time.  There- 
fore all  economic,  hygienic  or  aesthetic  considerations 
are  entirely  outweighed  by  the  easiest  and  cheapest 
layout  that  can  be  obtained. 

And  when  the  town  grows  apace  and  aspires  to  the 
status  of  a  city  the  services  of  the  municipal  engineer 
are  commissioned  and  in  nine  cases  out  of  ten  he 
accepts  and  falls  in  with  the  existing  situation  un- 
questioningly.  He  applies  his  knowledge  and  ener- 
gies assiduously  to  determining  the  most  efficient  and 
economical  design  and  construction  of  the  necessary 
public  utilities;  he  is  most  careful  and  painstaking 
regarding  the  source,  distribution  and  treatment  of 
the  water-supply,  the  correct  grades  and  capacities  of 
the  sewerage  conduits  as  well  as  the  ultimate  disposal 
of  the  sewage,  and  the  proper  ingredients,  handling  of 
materials  and  most  durable  types  of  street  paving. 

The  basic  question,  however,  of  what  a  street  is 
for,  is  seldom  or  ever  entered  into  analytically ;  the 
present  and  pros])ective  volume  of  street  traffic  is 
usually  disregarded,  and  the  general  develoi)ment 
along  rational  and  economic  lines  left  uncontrolled 
until  it  becomes  practically  uncontrollable. 

« 

Where  the  Blame  Lies 

Perhaps  it  is  hardly  fair  to  put  the  blame  on  the 
engineer  who,  generally  speaking,  Ls  asked  to  study 
and  advise  on  certain  i)hases  of  the  subject  and  is 
])aid  for  that,  while  unsolicited  recommendations 
would  be  unappreciated  and  possibly  even  resented. 
The  fault  lies  rather  with  the  authorities  who  em])loy 
him,  or  with  the  taxpayers  themselves  who  are  always 
urgently  clamouring  to  .see  something  tangible  for 
their  money,  but  the  misfortune  falls  on  the  entire 
town,  which  forever  after  must  go  on  struggling  un- 
der disabilities  which  might  easily  have  been  iVbvi- 
ated  in  the  beginning. 

The  great  trouble  is  that  the  tieed  for  town  plan- 


ning is  never  im;)erative  and  sc'dom  ever  apparent 
until  its  cost  becomes  prohibitive.  And  it  is  only 
after  most  of  the  damage  has  been  done,  when  the 
water  and  .sewerage  systems  have  been  installed, 
pavements  laid,  tramways  constructed,  and  many 
more  or  less  valuable  buildings  erected  that  the  in- 
herent weakness  and  sheer  inadequacy  of  an  ill-con- 
sidered rule-of-thunrl)  layout  becomes  evident. 

It  will  then  be  found  in  most  cases  that  the  main 
streams  of  street  traffic  have  to  follow  indirect  routes 
over  thoroughfares  of  insufficitnt  capacity,  with  the 
principal  crossings  blocked  and  congested,  notwith- 
standing the  fact  that  at  the  same  time  there  arc 
plenty  of  other  streets  of  extravagant  width'  over 
which  there  is  no  traffic  to  speak  of,  and  where  it 
may  be  said  that  fifty  per  cent  of  the  cost  of  paving 
those  streets  has  been  both  literally  and  figuratively 
money  thrown  in  the  gutter.  Then  too,  the  perilous 
and  paralysing  effect  of  the  level  railroad  crossing 
assumes  prominence,  becoming  a  real  calamitous  con- 
dition calling  loudly  for  redress. 

The  Development  of  Sliuns 
Soon  also  we  find,  owing  to  unregulated  and  un- 
controlled development,  the  factories  springing  up 
promiscuously  all  over  the  place  and  spreading  in 
their  neighborhood  ugly,  malodorous  and  grimy  con- 
ditions, forcing  up  the  cost  of  land  but  depreciating 
residential  values  with  the  inevitable  consc(|uencc 
that  buildings  fall  into  disuse,  decay  and  dilapidation, 
and  the  foul,  reeking,  cankerous,  slum  is  created. 
Following  upon  that  a  well  defined  movement  is  in- 
stituted from  the  centre  towards  the  circumference  of 
the  city,  first  of  the  residences  seeking  more  whole- 
some surroundings,  followed  by  the  shopping  and 
lighter  industrial  establishments,  and  last  of  all  by 
the  factories  themselves,  which,  finding  themselves 
cramped  for  elbow  room  and  bereft  of  a  nearby  steady 
and  reliable  labor  supply,  start  to  get  after  it  and 
begin  to  build  up  on  the  outskirts,  there  to  create 
afresh  new  plethoras  of  slums. 

In  this  wav  a  huge  volume  of  really  unnecessary 
street  traffic  is  formed,  tmder  which  the  pavements 
soon  crimible  and  have  to  -be  renewed  only  to  be  torn 
up  again  in  order  to  install  larger  and  more  adequate 
water,  sewerage,  and  power  services  to  meet  indus- 
trial requirements.  Main  thoroughC^res  must  be 
widened  at  tremendous  cost  or  new  traffic  avenues 
opened  up.  Building,  tearing  down  and  rebuilding 
becomes  the  order  of  the  dav.  and  so  goes  on  the 
everlasting  merry-go-round  which  leads  nowhere,  for 
the  cycle  is  never  completed.  It  is  a  constant,  ever- 
widening  spiral,  following  along  in  a  blind  way  with- 
out objective,  and  the  waste  is  tremendous,  the  lost 
and  dissipated  effort  incalculable. 

With  all  the  talk  about  town  planning  in  recent 
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years  its  real  purpose  is  quite  commonly  misunder- 
stood. The  most  widely  prevailing  and  persistent 
misconception  is  that  it  has  mainly  to  do  with  "frills," 
and  it  is  linked  up  in  the  general  mind  with  ambitious 
schemes  of  embellishment,  stately  and  imposing  civic 
centres,  elaborate  and  extravagant  boulevards,  and 
parks  and  plazas  resplendent  with  foliage,  fountains, 
and  monuments.  Now  it  should  be  clearly  recog- 
nized that  these  things,  however  nice  in  themselves, 
are  neither  of  major  nor  urgent  moment,  and  if  they 
come  into  it  at  all  they  are  merely  incidental.  And 
it  should  be  remembered  that  a  city  may  have  all  of 
these  things  and  yet  be  organically  poorly  planned, 
indeed  some  of  them  are  often  in  themselves  conspic- 
uous examples  of  radically  bad  planning. 

The  transportation  or  street  traffic  problem  is  of 
basic  importance.  And  here  it  may  be  said  that  one 
could  well  imagine  what  would  happen  to  the  human 
body  if  all  our  veins,  instead  of  being  proportioned 
according  to  the  amount  of  work  they  have  to  per- 
form, into  main  arterial,  secondary  and  minor  dis- 
tribution systems,  were  all  about  the  same  size.  No 
engineer  worthy  of  the  name  would  think  for  a  mo- 
ment of  designing  water  and  sewerage  services  with 
pipes  all  of  one  dimension,  and  yet  in  making  provi- 
sion for  our  street  traffic  that  is  exactly  what  we  do 
with  our  streets. 

At  the  root  of  the  traffic  problem  lies  the  railroad 
transportation  question,  and  it  is  all  the  more  im- 
portant because  it  is  the  rigid  framework  affecting 
and  governing  all  the  rest.  In  the  West  more  es- 
pecially, the  railways  have  the  advantage  usually  of 
having  got  there  first,  or  at  least  one  of  them  has,  and 
if  the  town  shows  any  disposition  to  grow  or  become 
a  progressive  centre,  we  may  be  quite  sure  that  other 
competitive  roads  will  follow,  each,  of  course,  wanting 
to  come  in  over  its  own  right  of  way,  and  generally 
at  about  the  same  level  as  that  of  the  streets. 

How  the  Railways  Paralyze  Traffic 

And  so  we  frequently  find  these  rival  roads  with 
their  subsidiary  and  connecting  spurs  forming  to- 
gether a  regular  network  of  tracks  paralyzing  the 
street  traffic  and  compressing  the  very  vitals  of  the 
city  in  a  grip  of  steel.  It  is  futile  to  expect  any 
healthy,  vigorous  movement  or  progress  under  condi- 
tions like  that  since  what  shoflld  be  designed  as  use- 
ful and  helpful  adjuncts,  each  of  the  other,  are  in 
perpetual  self-destructive  conflict. 

Railway  transportation  in  the  city  is  therefore  the 
primary  problem  confronting  the  town  planner,  and 
the  unification  of  road-beds  if  not  of  tracks,  as  well 
as  the  separation  of  grades  to  the  greatest  possible 
extent  is  of  the  utmost  moment. 

Zoning 

Next  to  the  railroad  transportation  question  is  the 
problem  of  zoning,  or  "districting"  as  some  prefer  to 
call  it,  in  such  a  way  as  to  afford  protection  to  the 
residential  element  and  at  the  same  time  give  the 
utmost  facility  for  the  carrying  on  of  manufacturing- 
industrial  and  commercial  operations,  for  these  are 
the  bones  and  sinews  of  the  city  corporate,  without 
which  it  could  only  hope  for  a  flabby  and  ephemeral 
existence. 

We  have  observed  the  deleterious  effects  of  allow- 
ing factories  to  spring  up  anywhere  and  everywhere, 
noticeably  wherever  they  can  find  the  cheapest  land. 
They  should  be  confined  to  districts  close  and  con- 
venient to  the  lines  of  railroad  and  water  communica- 


tion. It  will  be  seen  at  once  that  this  will  reduce  to 
a  minimum  the  heavy  cartage  and  the  consequent 
destruction  of  street  paving.  This  cartage  should  be 
guided  along  main  thoroughfares  specially  construct- 
ed to  be  able  to  withstand  it,  affording  corresponding 
relief  and  saving  to  the  streets  in  the  other  ])ortions 
of  the  town,  where  the  paving  can  be  of  the  lightest 
nature  at  the  least  cost. 

By  keeping  the  factories  together  in  districts  by 
themselves  special  provision  can  be  made  for  giving 
them  in  economical  and  concentrated  form  all  the 
facilities  for  carrying  on  their  work — ample  water, 
sewerage,  lighting,  heating,  and  power  services,  as 
well  as  special  fire  protection.  This,  too,  affords  cor- 
responding relief  to  the  other  districts  where  these 
utilities  need  only  be  such  as  are  recjuisite  for  domes- 
tic requirements. 

That  the  sanctity,  reserve  and  amenity  of  the  home 
should  be  held  inviolate  as  a  retreat  from  the  turmoil 
and  tumult  of  the  day  seems  a  truism,  and  for  that 
reason  purely  residential  sections  should  be  created 
and  kept  free  from  invasion  of  industrial  and  business 
concerns. 

Even  if  there  were  no  other  benefits,  the  stabiliz- 
ing and  enhancing  effects  that  this  zoning  has  upon 
land  values  is  one  that  cannot  be  lightly  estimated, 
and  might  be  graphically  represented  by  a  gradual 
upward  curve,  instead  of  by  a  series  of  sharp  fluctua- 
tions indicating  jjeriods  of  feverish  speculation  and 
inflated  values,  followed  by  subsequent  reaction  and 
depression. 

Streets  Should  be  Graduated 

To  provide  efficiently  and  economically  for  the 
flow  of  traffic  the  streets  should  be  proportioned  and 
graduated  according  to  the  service  they  are  called 
upon  to  perform,  with  due  regard  to  the  future.  Main 
thoroughfares  should  be  direct  routes,  and  for  that 
rea.son,  if  for  no  other,  the  rigid  rectangular  layout 
is  wasteful  and  inadequate  in  a  town  aspiring  to  any 
greatness. 

In  residential  sections  all  through  traffic  should  be 
as  much  as  possible  discouraged.  The  streets  may  be 
laid  out  winding,  with  occasional  breaks,  and  the 
roadway  should  only  be  of  such  width  as  to  accom^ 
modate  merely  local  traffic.  The  building  line  should 
be  set  back  to  ensure  provision  for  air  space,  and  a 
sincere  endeavor  made  to  emulate  a  parklike  appear- 
ance. 

The  advent  of  the  automobile  and  the  heavy  motor 
truck  has  revolutionized  the  problem  of  street  traffic 
and  the  paving  of  streets,  creating  not  only  an  exces- 
sive volume  of  traffic  hitherto  undreamt  of,  but  exer- 
cising new  destructive  forces  on  paving.  The,  street 
parking  problem  and  the  question  of  the  ubiquitous 
garage  are  also  assuming  such  proportions  as  to  be- 
come a  real  public  menace,  requiring  not  only  regu- 
lation, but  special  provision. 

Since  it  will  be  found  that  most  of  the  congestion 
of  traffic  in  our  main  thoroughfares  occurs  at  the 
principal  crossings  the  corner  curbs  of  these  should 
iDe  well  rounded  in  order  to  facilitate  the  digestion  of 
accumulated  traffic,  using  a  radius  of  not  less  than 
25  feet,  which  is  equivalent  in  its  effect  to  widening 
a  street  10  feet  throughout.  The  ordinary  radius  for 
less  important  crossings  should  be  15  feet,  which  is 
the  minimum  radius  in  which  an  automobile  can  turn 
and  remain  normal  to  the  curb.     In  cases  of  extreme 
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congestion  circles   should  be   provided   to  afford   the 
necessary  easement. 

Parks  and  Playgrounds 

The  matter  of  parks  and  playj^rounds  is  one  of  the 
most  essential  conditions  of  health  and  well-being: 
these  are  the  lungs  of  the  city.  Their  aniiile  provision 
and  convenient  and  e(|uitable  distribution  is  of  vital 
moment.  They  should  be  acquired  well  in  advance 
of  building  development  before  increasing  land  values 
have  rendered  their  acquisition  prohibitive. 

It  is  not  sufficient  to  have  a  few  isolated  patches 
of  ground  to  be  used  as  parks;  there  should  be  a 
regular  park  system,  linked  up  with  tree  shaded  drive- 
ways. From  a  commercial  and  money-making  point 
of  view,  if  for  nothing  else,  this  is  a  s])lendid  invest- 
ment, for  we  should  not  fail  to  remember  that  it  is 
the  well  dressed  shop  window  that  catches  the  cus- 
tomers. 

Piecemeal  Planning 

A  word  of  warning  must  be  uttered  against  ])iece- 
meal  planning,  carrying  out  isolated  bits  of  street 
widening  or  extension,  a  park  here  and  a  boulevard 
somewhere  else,  according  to  no  well-defined  scheme 
or  purpose.  It  is  about  the  best  way  to  get  the  least 
benefit  from  the  money  that  one  can  possible  think  of, 
and  unfortunately  it  is  just  thq  kind  of  planning  that 


appears  to  have  the  strongest  appeal  to  the  average 
civic  mind.  Equally  delusive  in  its  inception  as  it 
is  disappointing  in  its  results,  and  invariably  ending 
in  a  hopeless  muddle,  it  is  the  greatest  deterrent  to 
all  future  sound  and  well  considered  planning  or 
effectual  improvement. 

To  get  real  results  the  whole  questif»n  must  be 
tackled  and  studied  in  a  comprehensive  way.  giving 
careful  heed  to  all  the  factors  in  a  city's  development, 
each  being  indissolubly  linked  with  the  other.  When 
a  good  general  plan  is  prepared  there  is  a  clear  ob- 
jective to  work  up  to  in  a  systematic  way.  It  by  no 
means  follows  that  it  must  be  carried  out  all  at  once, 
but  only  step  by  step  as  occasion  warrants  and  means 
can  afford. 

To  do  nothing  and  let  things  take  their  cour>'C  un- 
guided  and  untended  is  in  the  long  run  the  costliest 
way  of  all,  and  there  is  nothing  left  to  show  for  it  but 
a  i)oor  inheritance  of  everlasting  trouble,  inconven- 
ience, stunted  growth  and  lowered  vitality  in  the  com- 
munity. 

There  are,  however,  other  things  in  life  than  can 
be  measured  by  mere  monetary  standards — good 
health,  the  joy  f>f  living,  a  tine  communal  spirit,  and 
a  just  pride  in  being  "citizens  of  no  mean  city."  and 
these  are  after  all  the  only  things  that  arc  really 
worth  while. 


What  Are  the  Prospects  in  Building  ? 

How  Costs  Are  Likely  to  Change— Stiffening  of   Material  Prices 

— Bidding   for  Labor — Full  Operation  of  the  Law 

of  Supply  and  Demand 

By  MORTON  C.  TUTTLE 
General  Manager,  Aberthaw  Construction  Co.,  Boston 


It  will  be  interesting  to  observe  the  next  three 
months'  development  in  the  building  trade  because 
the  increasing  buying  by  the  building  trade  will 
stimulate  not  only  the  production  of  building  ma- 
terial like  steel,  lumiber,  cement,  but  al.so  will  have  a 
tremendous  effect  upon  railroad  traffic.  It  is  also 
worth  while  to  watch  developments  in  the  building 
labor  field,  because  the  reactions  in  the  building  trade 
occur  with  almost  laboratory  quickness.  Movements 
in  the  building  market  jirobably  foreca>^t  very  accur- 
ately the  slower  but  similar  movements  in  manu- 
facturing, giving  as  accurate  a  forcast  of  the  future 
of  industrial  conditions  as  can  be  obtained.  If  ris- 
ing costs  halt  buying  of  buildings,  similar  results  may 
be  expected  in  the  market  of  manufactured  material. 
For  these  reasons  it  may  be  interesting  to  consider 
the  present  situation  in  the  building  trade. 

Post-Bellum  Prices 

Following  the  war  there  was  a  building  boom 
largely  caused  by  the  expansion  of  factories.  This 
boom  raised  the  cost  of  building  until  in  the  middle 
of  1020  it  cost  $266,000  to  build  a  factory  that  would 
have  cost  .'plOO.OOO  in  191.S.  I'ollowing  l'>20  came  the 
depression,  and  the  price  of  buildings  dropped  to  150, 
compared  to  the  pre-war  100. 

The  falling  cost  of  building  met  the  rising  rents 
late  in  1920,  and  since  that  date  a  greater  return  can 
be  obtained  from  rents  from  a  new  building  than  could 
be  obtained  in  1915.     .\n  accumulated  shortage,  plus 


the  stimulation  of  greater  rent  return,  has  brought  on 
a  tremendous  volume  of  home  building.  This  home 
building  activity  is  nation-wide.  The  dropping  costs 
of  office  buildings  met  the  rising  rents  i)recisely  as  in 
the  case  of  the  dwelling  houses,  and  only  a  lesser  ac- 
tivity has  resulted  in  this  line  of  work.  Into  this  ac- 
tive market  has  al.<o  come  the  demand  for  hospitals. 
schools  and  public  buildings  of  all  st>rts,  and  a  belated 
jirogramme  of  road  building  and  public  improve- 
ments. Building  of  factories  during  the  last  two  years 
has  been  in  very  small  volume.  Slanufacturers  have 
been  concerned  with  cutting  down  inventories,  reduc- 
ing expenses  and  searching  for  increased  markets,  and 
have  hesitated  to  put  money  into  capital  expenditures. 
The  mechanics  that  follow  the  city  building  trades 
seldom  go  outside  the  cities  on  industrial  work.  They 
work  clo.se  to  where  they  live,  and  during  the  depres- 
sion in  the  city  building,  these  men  have  been  fre- 
quently out  of  employment.  Wage  cuts  have  been 
accepted,  and  during  this  time  of  dearth  of  emoloy- 
ment  union  men  worked  with  at  least  superficial  cheer- 
fulness beside  non-union  men.  During  a  depression 
of  this  sort  few  apprentices  have  been  trained.  The 
aggressiveness  of  the  labor  unions  has  been  softened. 
and  the  employers  have  had  a  buyer's  market,  so  tar 
as  labor  is  concerned.  During  this  period  the  union 
men  ha\'e  assured  the  employers  that  later  on  when 
business  becomes  more  active,  there  would  have  to 
be  a  realignment  and  readjustment.  It  seems  prob- 
able that  belated  questions  of  unionism,  working  rules 
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and  rates  will  be  taken  from  the  table  durinij  the  com- 
ing summer.  In  the  face  of  these  known  conditions 
anyone  outside  the  building  trade  would  promptly 
suggest  that  the  design  of  buildings  should  be  chang- 
ed to  accommodate  the  shortage  in  certain  trades. 
This  is  far  easier  to  suggest  than  it  is  to  carry  out. 

Building  Costs 

The  principal  elements  in  an  office  building,  a  hosi- 
pital  and  school  are  as  conventional  as  the  trimmings 
of  a  dinner  coat,  and  accordingly  when  office  buildings 
are  wanted,  the  demand  falls  on  the  already  overloaded 
trades.  The  buyer  of  factories  has  a  far  wider  choice 
of  material  and  design  than  has  the  buyer  of  an  of- 
fice building,  or  even  of  a  j^rivate  dwelling  house. 
The  cost  of  factory  construction  will  probably  advance 
less  rapidly  than  the  cost  of  architectural  work.  For 
years  before  the  war,  building  costs  were  on  a  fairly 
level  basis.  The  cost  of  brick  work  and  of  carpentry 
were  so  stable  that  they  became  almost  traditional 
and  the  estimating  of  work  was  a  simple  process.  The 
varying  costs  of  the  last  five  years,  however,  have 
made  all  the  old  data  useless,,  have  made  it  exceed- 
ingly difficult  to  estimate  the  cost  of  building.  Even 
if  the  cost  of  a  building  can  be  estimated  as  of  given 
date,  it  is  difficult  on  a  fluctuating  market  to  project 
this  estimate  over  a  period  of  eight  to  twelve  months. 
During  the  period  of  rising  prices  this  difficulty  mani- 
fested itself  in  the  frequency  with  which  estimates 
were  overrun. 

Following  the  peak  we  have  a  sharply  dropping 
market  in  which  it  has  been  easy  to  estimate  work, 
because  the  market  has  been  constantly  dropping  and 
estimates  were  underrun.  About  the  first  of  this  year 
the  cost  of  buildings  reached  bottom,  remaining  hori- 
zontal for  February  and  March,  and  then  began  to 
rise  until  today  it  is  safe  to  say  that  the  cost  of  build- 
ings has  risen  eight  to  ten  per  cent  since  the  first  of 
the  year.  This  rise  occurs  in  several  ways — in  the 
stiffening  of  prices  of  materials — steel,  brick  and  cem- 
ent have  all  risen.  Lumber  has  not  only  risen  in  price, 
but  the  time  for  delivery  has  increased  so  that  a  ship- 
ment which  was  made  within  a  week  after  receipt  of 
orders  requires  three  months  for  shipment,  unless 
bonus  is  ])aid  for  prompt  shipment.  Wages  are  stif- 
fening. 

During  the  depression  of  last  winter,  there  was 
less  unemployment  than  was  commonly  anticipated 
during  the  fall.  Activity  in  many  manufacturing  lines 
has  visibly  increased,  and  this  activity  has  absorbed 
some  common  labor.  The  greatly  increased  activity 
in  the  building  trade  has  absorbed  still  more,  and  this 
has  resulted  in  a  shortage  of  the  better  grades  of  un- 
skilled labor.  Limited  immigration  and  considerable 
movement  towards  their  native  country  X)f  former  im- 
migrants has  shortened  the  number  of  men  available. 

The  Question  of  Labor 

It  is  increasingly  difficult  to  get  men  to  move  to 
distant  places  or  to  take  on  the  less  attractive  forms 
of  common  labor  without  price  concessions.  The  sub- 
stitution of  less  competent  labor  at  the  same  rate  paid 
to  better  labor  produces  higher  labor  costs,  and  this 
process  of  raising  labor  costs  on  a  horizontal  wage 
scale  is  now  under  way.  It  is  reasonable  to  expect 
this  to  be  followed  sooner  or  later  'by  bidding  up  for 
the  best  labor.  As  labor  becomes  scarce  and  poorer 
men  are  substituted  for  better,  the  better  men  slow 
down  to  the  accomplishment  of  the  jjoorer  ones.  When 
bidding   for   labor   becomes   brisk,   there   is  a   further 


slacking  down,  because  with  the  knowledge  that  jobs 
are  readily  available,  workmen  become  mdependent 
and  careless.  In  building  operations  these  two  i)ro- 
cesses  of  dilution  of  good  labor  gangs,  plus  the  leel- 
ing  of  independence  arising  when  bidding  for  labor 
sets  in,  result,  without  wage  change,  in  at  least  a  20 
l^er  cent  increase  in  labor  cost.  It  is  possible  that  this 
summer  the  Boston  building  trade  will  experience 
the  effect  of  dilution  plus  bidding.  To  the  manufac- 
turer who  will  face  the  problems  it  will  be  interesting 
to  see  how  the  matter  works  out.  Most  city  building 
is  let  on  lump  sum  'bids.  The  bidder  is  selling  fu- 
tures, because  his  operations  will  continue  over  a  per- 
iod of  eight  to  twelve  months,  and  he  has  based  his 
estimate  on  a  theoretical  wage  scale  and  labor  out- 
put for  this  period  of  time. 

Thus  it  is  reasona'ble  to  expect  a  prompt  stiffening 
of  the  wages  of  common  labor.  'Certain  of  the  build- 
ing trades  are  undermanned,  the  most  conspicuous 
case  being  that  of  the  plasterers..  The  plasterers' 
wages  have  already  climbed  and  the  bidding  for  their 
services  is  active.  Only  second  to  the  plasterers  come 
the  brick  masons,  who  like  the  plasterers,  are  selling 
their  services  to  increasingly  active  bidding. 

The  Basis  of  Bidding 

So  much  work  is  already  under  contract  that  we 
are  likely  to  see  the  full  working  of  the  law  of  supply 
and  demand  carried  pretty  well  to  a  conclusion  in  the 
building  trade  labor  market.  It  is  fairlv  easy  to  fore- 
cast that  as  soon  as  the  situation  is  clearly  recogni- 
zed in  the  building  trade  the  basis  of  bidding  will 
rise  sharply.  Many  contracts  have  been  taken  on  the 
theory  that  wages  were  to  remain  stable,  and  last 
spring  some  were  even  theorizing  about  lower  wages. 
It  is  easy  to  anticipate  that  there  may  be  a  scrannble 
to  recoup  losses  by  trying  for  higher  prices  on  future 
work.  Meanwhile  many  bidders  will  be  uncomfort- 
able trying  to  work  through  operations  which  aggreg- 
ate millions  taken  on  a  very  low  price  basis. 

The  best  opinion  seems  to  be  that  the  bottom  of 
the  building  market  has  been  passed.  If  on  the  ris- 
ing market  large  volumes  of  building  work  continue, 
then  manufacturers  may  reason  that  the  public  is 
ready  in  turn  to  I>uy  of  their  merchandise  when  their 
prices  rise.  If  on  the  other  hand,  the  volume  of  con- 
tracts let  sharply  declines  as  prices  rise,  this  will  be 
of  significance  to  the  manufacturer  and  the  merchant. 
In  any  case  it  will  'be  interesting  and  profitable  to 
follow  the  building  market  for  the  next  few  months. 


Another  Encouraging  Sign 

Canadian  imports  are  going  down — Our  exports 
are  increasing.  For  the  month  of  May,  1922,  the  De- 
partment of  Commerce  figures  just  issued  from 
Washington,  show  an  improving  trade  condition  from 
Canada's  viewpoint.  Here  are  the  figures  as  com- 
pared with  May,  1921,  showing  both  an  increase  in 
exports  and  a  decrease  in  imports : 

May,  1921      May,   19S2         Improvement 
Exports  .$26,143,147  $28,249,429  $2  106.282 

Imports  50,482,566  44,287.140  6,195,426 

For  eleven  months  ending  May  31,  1922,  as  com- 
pared with  the  corresponding  eleven  months  a  year 
ago  the  figures  are : 

1921  1922 

Exports  $506,182,820  $277,251,119 

Imports  $739,879,043  $497,370,292 
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Contracts  Let  for  Trans-Provincial 
Highway  in  British  Columbia 

Two  Sections  to  be  Constructed — One  of  Asphaltic  Concrete  and  the 

Other  of  One-course  Concrete — Data   Furnished  to 

Contractors  is  Especially   Complete 

By  the  Contract  Record's  Pacific  Coast  Correspondent 


Two  contracts  have  recently  been  let  by  the  Pro- 
vincial Tublic  Works  l)e|>artmeiit  of  British  Coluinl)ia 
for  sections  of  the  trans-i)rovincial  hij^hway.  These 
include  two  miles  easterly  from  the  town  of  Chilli- 
wack  and  2.90  miles  from  Johnston  Koad  to  the  Ser- 
jjentine  Flats  in  the  District  of  Surrey,  about  six 
miles  from  the  city  of  New  Westminster. 

The  first  mentioned  section  will  be  constructed 
in  asphaltic  concrete,  and  will  have  a  3  inch  base 
course  of  asjjhaltic  concrete  with  a  2  inch  wearing  sur- 
face of  the  bitulithic  type.  It  will  have  a  shoulder  to 
shoulder  width  of  16  feet.  The  Columbia  Bitulithic 
Company  were  the  successful  tenderer.s.  The  second 
section  will  be  a  one-course  ccjncrete  imvement  of  7 
inches  uniform  thickness  and  18  feet  width,  and  has 
been  let  to  the  Cotton  Co.  I.td.,  of  Vancouver,  1*.  C. 

In  calling  for  tenders  for  the  construction  of  hard 
surface  ijavements,  the  f'ublic  Works  Department, 
of  which  Mr.  I'.  Philip  is  chief  engineer,  issues  plans 
showing  standard  sections  of  all  the  acceptable  meth- 
ods of  construction.  These  include  the  one  course 
concrete  pavement,  reinforced  when  necessary,  as  one 
general  type,  and  asi)haltic  concrete  con.stntction, 
laid  with  binder  course  and  a  wearing  surface  of  as- 
phaltic concrete  or  some  similar  type. 

The  i)articular  arrangement  of  the  ])lans  prepared 
is  quite  interesting  in  the  completeness  of  the  infor- 
mation furnished.  In  addition  to  the  usual  set  of 
plans  and  profiles,  with  cross-sections,  a  '"title-page" 
plan  is  furnished,  which  besides  showing  typical  sec- 
tions of  the  finished  pavements  in  both  of  the  general 


types  accei>table,  gives  schedules  of  quantitieii,  de- 
tails of  the  headers  reijuired  at  street  intersections 
and  at  the  end  of  the  section  under  construction,  and 
a  map  on  a  scale  of  one  inch  to  the  mile  giving  de- 
tails of  the  country  for  .several  miles  around  the  site 
of  the  contract.    This  map,  with  its  information  as  In 


Hj 


Heidcri    (or    cement     concrete     and    uphahk    coocret*   paviag.    M   MTMt 
iniersectiont  and   end  o<   paTcnent. 

roads  and  communications  generally   fumishe"   valu- 
able data  for  the  preparation  of  tenders. 

The  Department  has  prepared  a  set  of  standard 
specifications  which  are  used  on  all  contracts.  These 
include  separate  sections  dealing  with  the  prei>aratiun 
of  sub-grade,  which  apply  to  any  ty|)e  i»f  surfacing, 
and  groups  of  clauses  dealing  specifically  with  the 
details  of  concrete  one-course  pavements  on  the  one 
hand  and  the  asphaltic  types  on  the  other. 


The  total  value  of  buildings  in  Ontario,  for  which 
permits  were  let  during  last  month,  was  $11,419,000. 
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Highway  Bridge  Maintenance  Methods 

Practical  Suggestions  for  Inspection  and  Repair  of  Timber  and 

Steel  Structures-^Floor  Renewal— Pneumatic  Paint 

Machines  Prove  Very  Thorough 


Some  excellent  suggestions  on  highway  bridge  in- 
spection and  maintenance,  particularly  as  relates  to 
timber  structures,  were  given  'by  E.  J.  Miller,  Assist- 
ant Bridge  luigineer,  Minnesota  Highway  Depart- 
ment, in  a  recent  issue  of  the  "Improvement  Bulle- 
tin," and  quoted  in  "Engineering  and  Contracting." 
His  article  follows  practically  in  full: 

In  order  to  get  the  value  out  of  each  bridge,  when 
once  it  is  built,  it  is  very  essential  to  have  a  definite 
maintenance  i)olicy.  Our  law  requires  that  each 
l)ridge  over  a  30  ft.  span  must  be  inspected  once 
annually.  This,  in  itself,  is  a  very  good  law  and  has 
a  two-fold  purpose:  First,'  prevention  of  accidents 
and,  second,  it  creates  the  incentive  for  getting  a 
dollar's  worth  of  use  out  of  every  dollar  spent  in 
bridge  construction. 

Wood  bridge  floors  require  very  frequent  renew- 
als, often  having  to  be  replaced  in  three  year  periods. 
Wood  floors  and  stringers  are  the  most  liable  to  de- 
ceive the  inspector.  The  stringers  may  appear  to  be 
all  right  on  the  sides  and  yet  may  be  75  per  cent  rotted 
away  in  the  center,  leaving  'but  a  thin  shell  outside. 
This  necessitates  taking  up  at  least  one  floor  plank 
in  each  panel  to  find  the  actual  condition  of  the  string- 
ers, unless  other  means  are  used  to  detect  defective 
timber. 

Testing  Condition  of  Bridges  with  the  Ice  Pick 

We  have  used  during  the  past  year  a  common  ice 
pick  with  very  good  success  in  examining  wooden 
structures.  This  consists  of  a  long  slender  steel  prod 
tapering  to  a  very  sharp  point,  which  can  be  run  down 
between  the  floor  planks.  It  is  often  jabbed  half  a 
foot  into  a  defective  stringer,  if  rotting  is  well  ad- 
vanced. This  instrument  also  can  readily  be  used  to 
prod  timbers  such  as  caps  or  wood  piles,  in  order  to 
ascertain  the  soundness  of  the  wood  itself.  It  will 
penetrate  defective  wood  with  surprising  ease  and 
enables  one  to  make  sure  conclusions  as  to  soundness, 
where  the  eyesight  would  probably  be  deceived. 

Protecting  Tops  of  Stringers 

When  renewing  the  wood  floors  on  wood  stringers, 
the  tops  of  the  stringers  themselves  should  always 
have  some  protective  coating,  inasmuch  as  the  string- 
ers deteriorate  from  the  top  down.  This,  no  doubt, 
is  due  to  water  penetrating  and  following  the  spikes 
down  into  the  stringers  and  on  account  of  the  tops 
drying  off  last.  There  are  several  good  ways  of  pro- 
tecting the  tops  of  stringers,  any  one  of  which  may  be 
used  to  good  advantage.  One  may  put  on  a  brush 
coat  of  creosote,  a  swab  coat  of  hot  pitch,  a  coat  of 
tar,  which  may  be  heated  if  it  is  too  stifif  to  run  prop- 
erly, or  galvanized  iron  sheets  which  may  be  placed 
on  tops  of  stringers,  although  this  method  has  gone 
into  the  discard  on  account  of  its  cost  and  inconven- 
ience in  placing. 

Creosote  or  pitch  treatment  on  the  tops  of  string- 
ers is  the  least  expensive  and  from  investigation  up 
to  the  present  time  is  at  least  equal  to  using  galvan- 
ized   iron.      Local    conditions    very    often    determine 


what  one  can  use,  as  all  these  materials  are  not  read- 
ily obtained  in  various  parts  of  the  state. 

Wood  Bridge  Floors 

I  do  not  believe  that  single  plank  floors  laid  cross- 
ways  are  either  economical  or  practical  for  present 
day  traffic.  We  have  had  very  good  success  with 
laying  our  sub-floors  crossways  and  our  top  floor  of 
oak  2  ins.  thick  laid  longitudinally.  This  oak  wearing 
course  on  secondary  roads  need  be  only  8  ft.  to  10  ft. 
wide,  but  on  well  travelled  or  primary  roads  should 
be  the  full  width  of  the  bridge. 

When  using  this,  a  sub-floor  sho'uld  be  laid  with 
1/4-in.  to  3/8-in.  open  joints,  for  drainage.  When 
using  on  oak  top  floor  the  sulj-fliKJr  should  preferably 
be  treated  with  creosote  or  hot  pitch  in  order  to  re- 
tard decay.  The  oak  wearing  course  itself  may  be 
coated  with  tar  or  ])itch,  and  sanded,  if  desired.  Such 
treatment  will  give  the  floor  the  appearance  of  asphalt 
and  traffic  will  be  perfectly  noiseless  when  crossing 
it. 

Tarvia  Concrete  Wearing  Surface 

Another  type  of  bridge  floor  wearing  course  is 
Tarvia  K  P  concrete.  This  is  somewhat  difficult  to 
construct  and  very  often  makes  maintenance  imper- 
ative on  account  of  not  having  been  rolled  or  tramped 
thoroughly  enough  when  first  placed.  When  using 
this  type  of  wearing  course  the  wood  floor,  if  such, 
should  be  made  as  rigid  as  possible  before  placing 
the  Tarvia  concrete  and  the  wood  stringers  can  often 
be  made  two  panels  in  length,  staggered  and  should 
be  well  bridged  at  mid-panels.  The  sub-floor  should 
])referably  be  tongued  and  grooved,  and  if  laid  diag- 
onally, using  20-ft.  i)lanks  on  a  16-ft.  width  roadway, 
considerable  added  stiflfness  is  obtained  in  the  floor 
system. 

If  the  sub-floor  is  ordinary  bridge  plank  the  cracks 
and  openings  shall  be  thoroughly  caulked  with  oakum 
or  lath  securly  nailed  and  all  knotholes  should  have 
tin  coverings  tacked  on  before  placing  wearing  sur- 
face. 

Only  crushed  stones  should  be  used  in  laying  tar 
concrete  wearing  course,  as  gravel  pebbles  have  the 
disadvantage  of  starting  to  roll  under  direct  wheel 
loads.  Seal  coats  on  tar  floor  should  preferably  be 
placed  a  month  or  two  after  the  floor  is  completed  as 
this  enables  inequalities  to  be  evened  up  and  possible 
ruts  to  be  removed  which  have  occurred  under  heavy 
travel. 

Creosote  Block  Floors 

Creosote  block  floors  may  be  laid  on  plank  or 
concrete  sub-floor.  If  laid  on  plank  the  sub-floor 
should  be  tongued  and  grooved.  Such  floors  are  very 
satisfactory  and  have  a  length  of  life  of  from  10  to 
15  years.  It  has  been  a  matter  of  observation  that 
creosote  block  floors  have  a  longer  length  of  life  on  a 
'bridge  than  on  an  adjacent  pavement.  This  is  pos- 
sibly due  to  resiliency  in  the  bridge  reducing  the  ef- 
fect of  the  impact.     Asphaltic  concrete  floors  are  only 
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suitable  uii  concrete  Hours  and  slionld  \>v  laid  in  con- 
nection with  paving  project. 

Six  Points  to  be  Remembered  When  Making 
Bridge  Inspection 

Bridge  inspections  can  be  made  according  to  no  set 
rules.  The  principal  object  of  the  inspection  should 
be  to  look  after  things  that  are  wrong.  The  follow- 
ing general  outline  should  he  followed: 

First:  The  condition  of  the  floor  ])lank  and 
stringers. 

Second:  The  condition  of  the  steel  with  regard 
to  rust  and  paint. 

Third:  The  condition  of  the  expansion  devices. 

Fourth :  The  condition  of  the  railing  and  hridge 
rails,  taking  due  regard  for  hroken  units  and  condition 
of  ])aint. 

Fifth:  General  strength  of  the  entire  structure. 
The  maximum  safe  load  which  the  structure  will 
carry  should  he  determined  by  this  inspection. 

.*^ixth :  Recommendations  for  repairs  and  method 
of  carrying  out  such  repairs. 

Painting  Steel  Bridges 

It  has  been  found  that  nine  out  of  ten  steel  bridges 
require  painting,  since  practically  all  hridges  are  for- 
gotten once  they  are  built.  The  average  steel  truss 
will  have  a  length  of  life  of  only  20  years  if  no  atten- 
tion is  paid  to  i)ainting.  Therefore,  this  phase  of 
bridge  maintenance  should  be  very  diligently  taken 
care  of.  Bridges  should  be  thoroughly  cleaned  of  all 
dirt,  scale,  rust  and  old  paint  before  any  attempt  is 
made  to  repaint  them.  A  structure  very  badly  rusted 
should  receive  a  first  coat  of  red  lead  and  oil  and  then 
a  second  coat  of  a  carbon  or  a  graphic  paint  of  the 
best  (|uality  obtainable.  The  old  adage  that  "The 
best  is  the  chea])est"  ai)i)lies  with  s])ecial  emphasis  to 
bridge  painting. 

A  structure  which  is  rusted  only  in  spots  and  in 
local  pockets  should  be  thoroughly-  cleaned  and  scrap- 
ed and  such  bad  places  touched  u))  with  red  lead  and 
oil  before  i)ainting  with  the  top  coat. 


Steel  structures  should  normally  be  painted  a^ 
soon  as  the  protection  surface  liegins  to  show  signs 
of  breaking  down  and  rusting  is  about  to  take  place. 
It  is  of  special  im|M)rtance  that  all  pockets,  corners 
and  grooves  shall  be  thoroughly  cleaned  and  |>ainted 
and  that  they  are  not  overltHiked.  "A  chain  is  no 
stronger  than  its  weakest  link,"  and  if  such  grw>ves 
and  pockets  are  overhntked  for  several  years  one  may 
find  that  the  steel  is  entirely  rusted  throuf^h  and  the 
collajjse  of  the  structure  is  imminent. 

The  maintenance  department  has  adopted  olive 
green  as  a  standard  color  for  bridge  painting  and  als<» 
has  adopted  the  practice  of  dating  all  liridgcsby  means 
of  a  stencil  showing  the  time  of  the  last  painting. 
This  practice  of  dating  bridges  when  painting  them 
has  been  customary  with  the  railway  maintenance 
of  way  dei)artments  for  a  number  of  years. 

Deductions  Arrived  at  From  Use  of  Pneumatic 
Paint   Machines 

The  Minnesota  State  Highway  Department  has 
operated  a  pneumatic  paint  machine  during  the  latter 
part  of  the  last  season  and  the  following  deductions 
were  made  when  comparing  with  hand  painting: 

F'irst :  The  air  brush  painting  has  proved  the  most 
economical. 

Second :  Painting  with  air  bru.shes  pr<»ves  the  most 
thorough  on  account  of  the  ease  of  getting  int«»  !^»me 
inaccessible  places.  It  was  found,  however,  that  it 
was  very  essential  to  have  skilled  operators  on  ac- 
count of  the  difficulty  t>f  knowing  just  when  the  paint 
coat  was  applied  to  the  proper  thickness. 

Bridge  railings  and  approach  rails  to  the  bridges 
are  being  painted  white  on  the  trunk  highway  system 
for  the  obvious  reason  of  reducing  the  possibilities  of 
accidents  and   making  night   driving   less  hazardous. 

During  the  last  sea.son  the  total  length  of  2.000 
ft.  of  bridges  have  been  i>ainted  and  the  average  cost 
per  lineal  foot  for  all  conditions  was  $1.12.  This 
cost  did  not  include  interest  and  depreciation  on  equip- 
ment used. 


Long  Deferred  Bridge  Scheme  at  Van- 
couver, B.  C,  Now  a  Live  Issue 

Revival  of  Interest  in  a  Connecting  Link  Between  Vancouver  and 
the  North  Shore  of  the  Burrard  Inlet- Group  of  Com- 
panies are  Said  to  be  Interested  in  the  Project 

By  the  Contract  Record's  Pacific  Coast  Correspondent 


One  of  the  essential  links  in  the  building  up  of 
greater  Vancouver  has  for  years  been  recognized  to 
be  the  building  of  a  bridge  to  connect  Vancouver  city 
with  the  north  shore  of  Burrard  Inlet,  where  is  located 
the  city  of  North  Vancouver  and  the  suburban  muni- 
cipalities of  North  Vancouver  District  and  West  Van- 
couver. This  bridge,  for  which  plans  were  made  ten 
years  ago,  and  ct)nstruction  of  which  has  only  been 
delayed  by  the  war  and  subsequent  depression,  is  now 
to-be  huiit.  according  to  information  made  public  by 
oflicials  of  the  city  of  North  Vancouver,  which  is  per- 
haps chiefly  interested  in  the  consummation  of  the 
project. 

A  group  of  four  companies  are  said  to  be  interested 


in  the  present  revival  of  the  project,  pro(Kising  to 
build  the  bridge,  financing  the  entire  undertaking. 
and  accepting  in  exchange  the  bonds  of  the  north 
shore  city.  .Xmong  the  promoting  companies  ate  the 
.American  Iron  Products  Com;)any  of  New  York,  and 
the  McClintock,  Marshall  Company  <»f  Pitts<>urgh. 
E.  D.  O'Neill,  New  V'ork  financier  and  engineer,  is  in 
N'ancouver  rej)resenting  the  two  companies  named. 

The  North  Vancouver  city  council,  it  is  understood. 
will  shortly  submit  to  the  ratepayers  a  by-law  for 
apprt)ximately  $1,000,000  or  a  little  more  than  the 
amount  retpiired  in  addition  to  the  contriitutiuns  of 
Vancouver  City,  which  is  $250,000.  and  other  smaller 
amounts  promised  by  various  interests. 
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The  Burrard  Bridge  and  Tunnel  Company  was 
formed  ten  years  ago  to  handle  the  project,  and  in  it 
were  vested  the  interests  of  the  various  municipalities 
concerned.  As  stated,  the  block  of  stock  subscribed  to 
by  Vancouver  city  is  $250,000.  Deputations  to  Ottawa 
and  Victoria  had  repeatedly  asked  government  aid 
for  the  project,  but  without  sufificient  success  to  war- 
rant proceeding.  North  Vancouver,  whose  whole  fu- 
ture is  wrapped  up  in  this  development,  appears  finally 
to  have  taken  the  plunge  on  its  own  account,  and  with 
the   various   contributions   already   arranged   for,    has 


decided,  it  is  understood,  to  finance  the  undertaking 
itself. 

Provisions  will  be  made,  it  is  stated,  for  the  run- 
ning of  street  cars  over  the  bridge,  but  whether  there 
will  be  accommodation  for  the  steam  railways  is  prob- 
lematical. The  lack  of  connection  such  as  will  be 
furnished  by  this  bridge  has  been  regarded  'by  resi- 
dents on  the  north  shore  as  the  only  condition  retard- 
ing the  establishment  of  a  great  chain  of  industries 
along  the  north  side  of  the  Inlet,  which  has  between 
three  and  four  miles  of  waterfront  available. 


Reinforced  Concrete  Cornice  is  Special 
Feature  of  Victoria  Hospital 

Rapid  Progress  on  New  East  Wing  of  Provincial  Royal  Jubilee 
Hospital— Special  Form  Work  and  Reinforcing  for 

Heavy  Cornice 

By  J.  B.  HOLDCROFT,  A.M.E.I.C. 
Contract  Record  Correspondent 


Rapid  progress  is  being  made  on  the  construction 
of  the  new  east  wing  of  the  Provincial  Royal  Jubilee 
Hospital  at  Victoria,  H.  C,  four  floors  having  been 
completed  and  the  tifth  under  construction. 

A  feature  of  the  work  at  this  stage  is  the  construc- 
tion of  the  reinforced  concrete  cornice  .suggested  by 
the  contractors,  Messrs.  Parfitt  Bros.,  as  an  alterna- 
tive to  the  stone  cornice  specified  by  the  architects, 
and  the  acceptance  of  which  led  to  a  saving  of  about 
$1.S,000  on  this  contract.  A  quantity  of  special  form 
work  and  reinforcing  had  to  be  designed  for  this  cor- 
nice, which  is  of  considera'ble  weight  and  has  a  pro- 
jection of  about  three  feet  from  the  face  of  the  build- 
ing. Both  forms  and  steel  are  shown  in  one  of  the 
photos  reproduced  herewith.  The  main  reinforcement 
consists  of  verticals  from  the  outside  girder,  bent  over 
into  the  body  of  the  cornice.  Additional  rods  are  in- 
serted, bent  around  into  the  general  profile  of  the 
cornice  section,  the  ends  being  returned  into  the  body 
of  the  girder,  front  and  back.  .Additional  security 
is  given  1)y  the  introduction  of  a  one  inch  twisted  bar 
brought  up  from  the  bottom  of  each  cross  beam,  thus 


being  spaced  about  12  ft.  ai)art.  With  a  view  to  se- 
curing ample  bond,  these  bars,  the  bent  over  end  of 
which  is  visi'ble  in  the  photo,  are  extended  for  a  dis- 
tance of  about  ten  feet  along  the  Intttom  of  the  beam 
which  forms  their  anchorage. 


Western  Wheeled  Scraper  Go's.  Products 

Mussens  Limited,  announce  that  they  are  putting 
in  a  stock  of  the  Western  Wheeled  Scrajier  Com- 
pany's goods  in  Toronto,  for  service  to  contra.ctors, 
highway  officials  and  others  who  may  be  interested. 
This  company's  products  include  wheel  scrai)ers,  drag 
scrapers,  fresnoes,  grading  plows,  rooters,  ditchers, 
road  maintainers  and  road  graders.  The  "Western" 
line  is  well  and  favorably  known  all  over  the  conti- 
nent and  recognized  as  standard  among  big  contrac- 
tors. By  carrying  a  stock  in  Toronto,  Mussens  will 
be  in  a  position  to  give  quicker  service.  They  are  also 
carrying  a  partial  stock  in  Vancouver  and,  as  condi- 
tions improve  in  the  middle  West,  are  planning  the 
same  for  Winnipeg. 


General   view   of   progress   on   the   Jubilee  hospital,   Victoria,    B.C. 


Cornice  forms  and   reinforcement  for  the  Jubilee  hospital 
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Construction  Developments   During  the 

Month  of  June 

Figures   Compiled  by   Maclean   Building   Reports,  Ltd.,  Show  Trend  of 

Building  Activities  for  Last  Month — Details  of  Contracts 

Awarded  and  Contemtlated 

Construction  Contracts  Awarded  in  Eastern  Canada,  June,  1922 


Ontario 

No.  Value 

Apnrtmcnts      9  |        87,600 

ChuichCB     9  347,500 

Factoriee       10  376,600 

(iaraKcs     18  209,200 

Hospitals  1  225,000 

Holds  and   Clubs  7  203,500 

Office   BuildinKB   13  411,600 

fuhlic  Buildings  7  192,600 

Residences    1324  6,819,400 

Schools    26  996,600 

Stores     88  1,149,600 

Theatres    2  340,000 

Warehouses     6  61,200 

Total    Buildines   1614  tll.4IB,000 

BridKes    23  $      958.600 

Dams    and    Whai-ves....  2            64,700 

Sewers  &   Watermains  IS          419,000 

Bonds    end    Streets 31       1,664,900 

General   EngineerinK....  14       1,458,000 


Cluebec         New  Brunswick        Nova  Scolla         Kutcrn  TaUl 


No.        Value        No.      Value 


2 
8 
6 
38 
3 

6 

1 

603 

18 

38 


166,000 

827,000 

4,153,000 

78,800 

1,586.000 

6,000 

42.800 

6.000 

2.664.600 

835.800 

483.200 

"  isiiobb 


t      32.500 
75,000 


7,600 


256,400 

233,100 

23,500 

30,000 


No. 
1 
1 
1 
1 
1 

"i 
1 

103 

4 
9 
2 
3 


Value 

5,000 

40,000 

126,000 

10,000 

30,000 

'  24.000 

6.000 

422.300 

161,600 

62.000 

6.300 

27.000 


No. 

12  I 

20 

18 

67 

t 

S 

21 

• 

1903 

61 

136 

6 

16 


ValM 

267.600 

1,247,000 

4.720.M0 

208.0M 

1.841.000 

20«.IM 

48M00 

ZOZ.MO 

1O.102.I00 

Z.Z2«.000 

1.708.200 

376.300 

2*>.20O 


630  $11,028,100 


71 


7 
2 
3 
11 
2 


93.600 
46.000 
17.200 
822.000 
<5,000 


668,000    120 


42.000 

160.000 

6.700 

161,900 


908,100  2SM  $24.042,TM 


1.400 


tlt.000 
80.000 


U  t  t.OOMOO 

6  2(9.700 

17  441.000 
48  t.7tS.S00 

18  i.«os.o«e 


Grand  ToUl    1697  $16,984,100     666  $12,070,800     79     $1,007,600     136     $1,104,600  2473  $S0.1»«.M0 

Construction  Contracts  Awarded  in  Western  Canada,  June,  1922 


British  IJolumbia 


No.        Value  No. 

ApHrtinents      

Churches     4 

Factories     1              3.500  2 

Public  Garages  1             12,000  2 

.Hospitals  1 

Hotels  and  Clubs  2            36,000  1 

OITice    BuildinKS    1            40,000  1 

Public  Buildings  2  21,800 

Residences    179          689,600  168 

Schools    4            27,200  6 

Stores     14          210,200  7 

Theatres    1 

Warehouses    2            14,000  2 


Alberta 
Value 


Saskatchewan 
No.      Value 


63,500 
28.300 
13.000 
16.100 
5,000 
10,000 


3     $ 


651.000  124 

61.700     U 

.36.300     13 

3.000     .... 

12,800       1 


44.700 

20.000 

8.000 

lo.iiob 

30.800 

"iiViiJbo 

202.900 
99.300 

T.ioo 


Manitoba 
No.        Value 
1     $      30.000 


Wralern  Talal 
No.        ValM 
1  $ 


2 
3 

I 
3 
4 
242 
4 
14 
I 


133.000 
$7,000 

iisoo 

242,100 

30,000 

848.600 

121.400 

64.300 

12.000 


7 
6 

8 
I 

6 

• 

• 

713 

26 

48 


loajoo 

184.800 
70.000 
ICIOO 
(2.StO 

$$S.9M 

(l.MO 

2.(0«.(00 

413.200 

410.100 
I  $.000 
tS.000 


Total  Tiuildings    206  $  1.063.800     196  $      800.700  168     $    834.100     276    $1,620,100    tU     $4,I0«.T0O 

_ 4     $      18.000 


Bridges    -.. 

Sewers  &  Watermains     -     •        4. boo 

Roads    iind    Streets    ....       5     $    383.300         2     $      16.600       3            26.000  6             47.400 

General    Engineering....       6  341.800         8  .Wl.OOO       1  1.700       -.. 


4  t      IS.O0O 

t  4.tOO 

It  4TS.M0 

It  7t«.IOO 


Grand    Total    217     $1,778,900     206     tl. 198.200  166     $    874.800     283     $1.(72.000     «71     tf.4t$.tOO 


Contemplated  New  Construction  Work  in  Canada,  June,  1922 


Ontario 


tjuebec 


No. 

Al)artmeitts      4 

(*hurche8     14 

Factories      9 

Garages     6 

Hospitals    I 

Hotels  and  Clubs  4 

Office    Buildings    8 

Public  Buildings  6 

Residences    225 

Schools    " 18 

Stores     »-.  23 

Theatres 2 

Warehouses      t 

Total    Buildings   326 

Bridges    30 

Dams    and    Wharves..  .  S 

Sewers  &   Watermains  2 

Roads    and    Streets 29 

General  Engineerina.... 


DcMiatMi 

No.        Value 

$    llt.000 

4.(84.(00 

I.O7C0OO 

UT.tO* 

tU.000 

ttl.100 

I.XS«.(00 

ItTJOO 

$.0(4.100 

2.(10.(00 

S4S.aoo 

(11.000 
tl(.000 


tot  $lt.t«t.O(0 


(0  tl.l 

II  I.ZIT.OOO 

4*  1.7(2.100 

7$  X.S40.M0 

S9  S,M^M9 


Grand 


ToUl    41«     r.607.000     196     $S.S80.600  144     IS.S84.IM     iM     t7.S4M«t  !•»  tSCIlT.IM 
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Unusual  Forces  in  Designing  Structures 

A  Discussion  of  the  Forces  Resulting  From  High  Winds,  Storm 

Waves,  Ice  Packs  or  Jams,  Earthquakes 

and  Geological  Changes 

By  C.  E.  FOWLER 
Consulting  Engineer,  New  York 

The  c-ns^ineer  ordinarily  designs  his  structures  to  lbs.  per  square  ft.  The  Snieatou  formula  would  give 
resist  the  ap,)lication  of  common  and  well  known  98  lbs.  per  square  foot  for  the  same  velocit}-,  or  pro- 
forces,  such  as  the  weight  of  the  materials  from  which  vide  to  some  extent  for  the  i)robable  impact  of  sud- 
the  structure  is  to  be  built;  the  live  load  it  is  to  carry,  den  gusts  of  such  high  velocity. 

consisting  of  people,  vehicles  or  trains,  temperature;  The  pressure  gages  used  for  recording  wind  pres- 

aad  oidmary  wind  pressures.     This  is  usually  correct  sures  at  the  Forth  bridge  in  Scotland,  gave  a  maxi- 

for  the  average  structures,  loc::ted  in  protected  loca-  mum  of  41  lbs.  per  square  foot,  although  56  lbs.  was 

tions,  or  where  they  will  not  be  subjected  to  extraor-  the  value  used  in  designing,  which  was  also  the  same 

dinary  natural  forces.     These  unusual  forces  may  be  as  was  used  for  the  Firth  of  Tay  bridge  as  redesigned 

covered   by   the  general   terms  of  high   winds,   storm  and  built  after  the  blowing  down  of  the  original  struc- 

waves,  ice  packs  or  jams,  earthquakes,  and  geologi-  ture.     The   wind    velocity   or  gust   of    140   miles   per 

cal  changes.  hour   at   Burwood,    La.,   in   the   September    1915   hur- 

The  unusual  or  high  winds  are  those  of  great  ve-  ricane  is  probably  as  great  as  has  occurred  anywhere 

locity,   beyond  80  miles   per   hour;   the   tornado;   the  in   the  world.     The  steady  blow   did  not  exceed    128 

monsoon;   the   typhoon;  cyclone;  and   the  hurricane,  miles  per  hour.     The  highest  velocity  recorded  off  the 

Storm  waves  are  those  produced  in  rivers,  lakes,  es-  Pacific    Northwest    Coast   is  90   miles   per    hour,   and 

tuaries,  and  oceans  by  high  winds  up  to  80  miles  per  at  Detroit,  Mich.,  87  miles  per  hour.     The  writer  used 

hour  and  beyond.     Ice  packs  or  jams  are  produced  by  a  velocity  of   125   miles   per  hour  in   calculating  this 

the  pressure  of  great  fields  of  ice,  or  the  great  jams  eccentric  pressure  on  the  foundations  for  the  Tacoma 

formed  by  the  breaking  up  of  sheet  ice  and  its  piling  Smelter  Chimney  of  about  600  ft.  height,  at  Tacoma. 

up    in    channels   or    straits    by    currents,    winds,    and  Wash.,   to   provide   against   sudden   gusts,  and   about 

waves.     The  earthquake,  while  given  a  separate  clas-  the  same  value  was  used  for  a  large  chimney  in  Mon- 

sification,  is  in  reality  one  of  the  most  destructive  of  tana.     The  conclusion  most  logical  and  undoubtedly 

geological   forces,  being  caused  'by   the   sudden  read-  safe  is  to  assume  a  maximum    velocity   of   125   miles 

justment   of  the   earth's  crust.     Ceological    forces   as  per  hour  for  the  most  lofty  structures  or  for  very  im- 

ordinarily  classified  are  the  scouring  due  to  currents  portant  structures,  in  the  most  exposed  localities, 

and  waves,  and  the  changes  in  cliffs  and  strata  due  to  The  following  classification  of  winds  is  taken'from 

disintegration  from  various  causes.  the  Beaufort  Scale  for  Winds : 

Wind  Pressure  Mil^/perhour 

The  usual  wind  pressure  consi(;)ered   in  designing  o  demotes    calm    0 

ordinary  structures  is  30  lbs.  per  square  foot,  or  that  '  denotes   light   air    7 

caused  by  a  wind  having  a  velocity  80  miles  per  hour  I  ^^^Zl  Sle  br^eTe   ! ! ! ! : ! ! ! !  1 ! ! ! !  i !        l\ 

or  less.     Winds  having  velocities  of  .iO  miles  per  hour  ^  denotes   moderate    breeze    as 

are  considered  hard   storms,  those  of  55   to  75   miles  5  denotes   fresh    breeze    35     • 

very  hard  storms,  and  those  beyond  this  as  tornadoes,  <>  denotes  strong  breezs  4a 

typhoons,   cyclones,   and   hurricanes.      Tornadoes    are  7  denotes    moderate    gale    4>.i 

very    severe    inland    storms ;    severe    sea    storms    are  «  <je"°'"    f-'^h   gale    56 

^     ,  ,  ,         ■  ■      .\       f^       -x  L-  •'  denotes    strong    gale     Ga 

termed  cyclones  or  hurricanes  in  the   Carribean   bea  10  denotes   whole    gale                                        70 

and  Gulf  of  Mexico  territories,  cyclones  or  monsoons  n  denotes   storm    77 

in  the  Indian  Ocean,  and  cyclones  or  typhoons  in  the  la  denotes    hurricane   84 

Western  Pacific  Ocean.  I'he   design    of   any    structure    to    withstand    such 

The  formula  long  used  in  calculating  wind  pres-  high  wind  pressures  must  I)e  most  seriously  studied, 

sure  from  the  velocity  is  that  of  Smeaton  iiropounded  The    relative    resistance    offered    by    various    shaJi)ed 

in    1759,P=O.0O5    V'.   in    which    P   is   the   i)ressure    in  pieces  used  for  structures,  assuming  a  flat  ]>late  is  100, 

I)ounds  per  square  foot  and  V  is  the  velocity  in  miles  is  for  a  square  member  95  per  cent;  for  a  square  mem- 

per  hour.     Due  to  the  fact  it  gives  somewhat  higher  her  cornerwise  .79;  for  a  circular  member  .f'J ;  for  a 

values   than   modern   more   exact   formulas,   it   is   the  diamond  with  thin  edge  to  wind  .25;  for  a  triangular 

proper  one  to  use  where  the  engineer  prefers  to  pro-  member  with  face  to  wind  .71,  with  apex  to  wind  .42, 

vide  fof  contingencies  or  to  have  results  on  the  side  and  with  the  base  i)arallel  to  wind  .59;  for  a  sphere 

of   safety.      The    more    exact    formula    of    the    United  .36;  and  a  60  degree  cone  54  per  cent.     Where  two 

States    Weather    l?ureau    is    P=0.004    (B/30)    V",    in  circular   plates  of  2  in.   diameter   were  separated    1.5 

which   P  and   V  are  as  above,  and  B   the  barometer  diameters  apart   the   total   pressure   was   only  75   per 

reading   in    inches ;   and    becomes   P=0.004   V^   for   a  cent  of  that  for  one  plate ;  while  at  5  diameters  it  was 

barometric   value   of   30.0  in.     Where   the   barometer  1.78  times  the  pressure  on  one  plate, 

reading  was  28.15  in  the  hurricane  of  Sept.   1915,  on  The  area  presented  to  the  wind  by  a  riveted  300 

the   Culf  of  Mexico,   the  formula  would   resolve   into  ft.  span  truss  bridge  of  usual  design,  would  be  about 

P=0.00375  V-,  and  with  the  maximum  wind  velocity  22.7  sq.   ft.  per  lineal  foot  of  bridge,  considering  the 

of  140  miles  per  hour,  would  give  a  pressure  of  74  pressure  on  the  leeward  truss  as  eight  tenths  that  on 
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tlu'  windward  truss.  However,  l)y  desij^ninj;  such  a 
Icii^tli  span  with  lircuhir  tf)|)  cliords  and  posts,  eye 
l)ar  bottom  chords,  and  lattice  Hcjor  beams  and  string- 
ers, the  area  per  lineal  foot  of  span  would  be  cut  to 
10.7  sq.  ft.,  or  a  reduction  of  over  hO  per  cent.  This 
is  near  the  theoretical  extreme  of  possible  results, 
but  is  an  indication  as  to  how  thought  can  be  pro- 
fital)ly  expended. 

Wave  Pressure 
The  |)ressure  of  waves  may  be  due  to  waves  ot 
translation  near  a  shore,  or  to  oscillatory  waves  off 
shore  where  only  one-half  of  the  energy  is  trans- 
mitted forward  with  the  wave  form,  and  may  effect 
such  structures  as  light  houses  built  some  distance 
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Fig.    1 — Pressure    record    of    waves    at    Negropoint    breakwater 

from  shore,  with  a  force  as  great  as  from  6,000  to  7,- 
000  lbs.  per  square  foot.  The  greatest  force  recorded 
by  Stevenson  was  6,083  lbs.  near  Tyree  Island  on  the 
Scottish  coast.  The  calculated  effect  of  a  wave  42  ft. 
high  and  .^(X)  ft.  long  is  6,3-40  Ii)s.  per  square  foot, 
but  waxes  have  been  reported  much  in  e.xcess  of  this. 
The  height  of  waves  in  the  Mediterranean  is  from  15 
to  20  ft.';  in  the  Bay  of  Biscay  2.=1  to  30  ft.;  in  the  Pa- 
cific from  .^0  to  60  ft.  maximum  ;  and  about  the  sam<i 
in  the  .Atlantic  or  up  to  50  ft.  in  the  North  .Atlantic 
in  1''22;  and  earthquake  waves  up  to  80  ft.  in  height, 
although  some  of  this  was  most  likely  from  the  dash 
or  break  of  the  waves.  Waves  will  dash  up  to  a  height 
of  about  l.M)  ft.  on  rocks  or  such  structures  as  light- 
houses. 

Waves  of  transhutioii  which  affect  harbor  and 
shore  structures  were  discovered  by  J.  Scott  Russel, 
the  English  authority,  about  1835.  When  o.scillatory 
waves  reach  shallow  water  they  are  transformed  intt) 
waves  of  translation,  where  all  the  water  particles 
move  forward,  and  none  backward. 

The  destruction  at  Corpus  Christi  in  I'M'J  taught 
that  the  century-old  belief  that  the  hurricane  waves 
spent  their  force  on  Mustang  Island  and  the  other  low 
islands  about  15  miles  out  was  erroneous:  and  that 
with  a  storm  tide  of  nearly  13  ft.,  carrying  waves  of 
translation  on  its  crest,  even  for  the  short  fetch  of  15 
or  16  miles  across  the  \erv  shallow  bay,  the  waves 
reached  a  height  of  from  10  ft.  to  12  ft.  Such  waves 
may  strike  a  maximum  blow  of  from  3,000  to  4,000  lb. 


per  square  foot.  Their  great  vclovH,  ,.iui  dotruclivt- 
ness  has  cau.sed  writers  to  dc»cril>c  their  comhinvd 
action  as  a  tidal  wave.  The  writer  douht.s  ii  a  true 
or  real  tidal  wave  has  ever  occurcd  during  any  of  the 
Gulf  hurricanes.  The  fact  can  be  |>o»itivcly  stated 
that  such  low  barrier  island.s  and  shallow  waters  a« 
occur  off  Corjjus  Christi  and  other  (iulf  UKalitics  are 
not  a  ()rotection  that  can  be  depended  upon. 

The  waves  off  the  open  shore  at  Peterhead  in 
North  Britain  are  also  evidently  transformed  into 
waves  of  translation,  as  on  Feb.  15  and  16,  I'XX).  with 
a  wind  of  from  50  to  89  miles  per  hour  and  in  water 
only  from  60  to  65  ft.  deep,  the  waves  rose  tf»  a  height 
of  22.5  ft.  above  still  water  level,  or  a  total  water 
height  of  over  30  ft.,  possibly  over  40  ft. 

The  writer,  on  Dec.  14.  1920,  was  crossing  the  De- 
troit River  by  ferry  at  10  o'cltjck  a.  m..  and  found  a 
very  high  wind  blowing  directly  up  the  river  at  the 
time,  and  very  high  waves  running  in  alv»ut  40  ft  c»f 
water  and  with  a  fetch  of  only  between  2  and  3  mile>. 
The  velocity  of  the  wind  was  found  by  a  visit  to  the 
Weather  Bureau  afterwards,  to  have  been  54  miles 
per  hour,  and  waves  were  observed  on  the  sides  of  a 
scow  being  towed  in  midstream,  of  from  6  ft.  in 
height  to  oyer  7  ft.  Upon  my  return  at  12.<X)  no<m  the 
wind  velocity  had  increased  to  60  miles  per  hour,  and 
waves  were  observed  from  7  ft.  to  8  ft.  high,  which 
height  was  verified  by  an  engineer  as.sociate  al<»ng 
with  me.  It  is  interesting  to  note  that  the  writer 
weighing  200  lbs.  could  just  walk  against  the  60  mile 
wind,  and  that  he  saw  a  lady  blown  off  her  feet. 

The  account  of  the  Sept.  29,  1915,  hurricane  .sueaks 
of  swells  of  from  10  to  12  ft.  running  on  the  Nfissis- 
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sippi  Kiver.  Russell  records  that  he  never  saw  waves 
10  ft.  high  in  10  ft.  of  water,  nor  20  ft.  high  in  20  ft. 
of  water,  although  he  had  seen  waves  appr<»ach  very 
nearly  to  tho.se  limits. 

The  ob.servations  of  many  observers  a.^  recorded 
by  Johnson  lead  him  to  say  that  when  waxes  run  into 
shallow  water  thev  seem  to  awaken  into  new  life, 
crowding  closer  together  and  increasing  in  height  un- 
til they  break ;  likewi.se  w  aves  running  against  a  cur- 
rent increase  in  height.     Such  waves  of  translation 
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transmit  forward  their  full  enerj^y,  while  as  stated 
only  one-half  of  the  energy  is  so  transmitted  by  oscil- 
latory waves. 

Height  of  Tides 

The  highest  recorded  storm  tide  on  the  Gulf 
Coast  was  of  16  ft.  in  1919  near  Corpus  Christi;  one 
of  9.8  ft.  in  Lake  Borgne  near  the  Rigolets  or  the  en- 
trance to  Lake  I'ontchartrain,  and  one  of  13  ft.  near 
Frenier  at  the  western  end  of  I'ontchartrain.  The 
amount  of  water  that  passed  in  and  out  of  Pontchar- 
train,  must  have  amounted  to  nearly  90  billion  cubic 
feet.  The  great  maximum  velocity  of  this  is  evidenc- 
ed by  the  way  in  which  it  tears  out  great  areas  of  the 
marshes.  The  height  to  which  structures  must  be 
raised  to  clear  such  maximum  storm  tides  as  16  ft., 
carrying  wave  crests  9  ft.  above  such  level,  is  thus 
clearly  shown,  and  if  such  a  clearance  is  impossible, 
then  as  stated,  the  design  of  structures  must  be  such 
as  to  largely  nullify  the  wave  force.  , 

The  force  of  waves  of  translation  may  be  expend- 
ed against  sea  walls,  breakwaters,  or  piers  in  two 
ways,  by  the  resultant  direct  pressure  against  a  flat 
surface ;  or  partly  by  direct  pressure  and  partly  by 
the  impact  from  the  splash  of  the  wave.  The  dia- 
gram Fig.  1  shows  the  wave  force  obtained  by  dy- 
nomometer  readings  at  Negropoint  breakwater,  St. 
John,  Canada.  The  maximum  observed  pressure  was 
4,000  lbs.  per  square  foot,  with  the  storm  tide  at  the 
level  of  the  dynomometer.  The  computed  height  of 
the  wave  was  12  ft.,  the  assumed  centre  of  pressure 
was  1  ft.  above  L.W.  storm  tidf  or  3.2  ft.  above  H.W. 
O.S.T.,  and  the  assumed  pressure  of  the  storm  wave 
per  lineal  foot  of  the  wall  40,000  lbs. 

The  force  of  a  dashing  wave  is  given  by  Prof. 
Luiggi,  the  eminent  Italian  authority,  in  the  follow- 
ing data  as  derived  from  observations.  These  were 
made  on  waves  from  19.5  to  22.75  ft.  in  height  and 
dashing  in  jets  up  to  65  ft.  high. 

Below    sea    level     32.25  ft.=    450  lbs. 

Below    sea    level     19.5     ft.  =  1,345  lbs. 

Below    sea    level    13.0     ft.=2,020  lbs. 

Sea   level    0.0     ft.=6.300  tbs. 

Albove    sea    level    13.0     ft. =4,950  libs. 

Above    sea    level     32.25  ft.=4,250  lbs. 

This  type  of  wave  force  is  shown  graphically  in 
Fig.  2  by  the  solid  line,  or  for  a  40  ft.  dashing  wave, 
while  the  dotted  line  gives  values  for  a  15  ft.  dashing 
wave  as  plotted  by  com])arison. 

The  height  of  waves  may  be  computed  from  the 
formula:  Height^l.5  x  square  root  of  F-|-  (2.5 — fourth 
root  (jf  F)  in  which  F  is  the  fetch  for  short  distance 
wind  action  in  natural  miles. 

This  formula  is  shown  graphically  in  Fig.  3,  but . 
under   actual    conditions    that    may   exist,    the    values 
shown  may  be  exceeded  by  from  25  to  .50  per  cent. 
The   actual   values   for   any  given   locality   may   have 
been  recorded,  or  it  may  be  possible  to  make  records 


previous  to  the  designing  of  the  structure;  but  if  the 
calculated  value  must  be  used,  then  the  structure 
must  have  a  factor  of  safety  great  enough  to  provide 
for  a  force  at  least  50  per  cent  greater  than  the  cal- 
culated one. 

The  form  of  the  structure  is  mose  important  in 
that  it  must  offer  the  least  i)ossil)le  resistance  to  the 
waves.  The  Galveston  sea  wall  is  an  example  of  this, 
but  in  making  a  curved  face  there  must  be  a  serious 
reverse  curve  at  the  top,  so  that  the  water  will  not 
dash  up  vertically  and  cause  damage  by  the  drop  of 
the  tons  of  water  falling.  Likewise  there  must  be  no 
joints  or  horizontal  offsets  or  the  lifting  force  of  the 
wave  must  be  accounted  for  in  designing.  The  de- 
sign of  bridge  piers  to  resist  waves  must  be  such  as 
to  offer  small  resistance,  and  while  a  cut-water  form- 
ed by  arcs  of  circles  on  an  equilateral  triangle  is  good, 
a  ])ier  of  elliptical  cross-section  is  better.  Sea  walls 
may  be  so  designed  as  to  cause  the  water  from  a  wave 
to  fall  back  practically  dead,  and  jirotective  devices 
may  be  used  for  the  protection  of  bridge  piers  and 
other  structures. 

Ice  Pressure 

The  pressure  of  ice  jams  in  rivers,  straits,  estu- 
aries, or  often  the  pressure  of  ice  packs  must  be  taken 
account  of  in  designing  engineering  structures.  The 
pressure  of  moving  ice  in  rivers  where  ice  is  likely 
or  sure  to  run,  may  be  ordinarily  taken  at  300  lbs.  per 
square  inch,  but  on  the  St.  Louis  bridge  it  was  fig- 
ured at  600  lbs.  per  square  inch  on  the  area  estimated 
to  be  covered  by  the  crushing  ice.  The  ice  may  jam 
down  to  the  bed  of  the  river,  so  that  the  resultant 
])ressure  from  ice  jams  or  even  log  jams  will  prob- 
ably be  that  due  to  the  hydrostatic  ])ressure  on  a 
bridge  |)ier  and  half  s])ans  on  either  side,  from  the  hy- 
drostatic head  due  to  the  difference  in  the  elevation  of 
the  water  above  and  below  the  bridge. 

The  specifications  for  highway  bridges  of  the  Ohio 
Highway  Department,  considers  "the  force  of  float- 
ing ice  upon  structures  subject  to  it,  shall  be  taken  as 
30  tons  per  foot  of  width  exposed,  as  measured  at 
right  angles  to  the  direction  of  flow.  It  shall  be  taken 
as  acting  at  an  elevation  above  low  water  stage  equal 
to  at  least  two-thirds  of  the  difference  between  high 
and  low  water."  \\'here  the  ice  conditions  are  very 
severe,  it  is  more  than  likely  that  it  will  be  difficult 
to  arrive  at  any  exact  hasis  for  calculations,  and  the 
judgement  of  the  engineer  must  govern.  However, 
it  is  unlikely  that  in  any  case  it  will  be  necessary  to 
exceed  the  provisions  of  the  piers  constructed  for  the 
Victoria  bridge  at  Montreal,  by  Robert  Stephenson, 
which  have  withstood  the  most  severe  ice  pressures 
of  over  60  years.  The  safe  method  is  to  consider  the 
pressure  as  acting  at  the  level  of  high  water,  as  ice 
usually  goes  out  on  a  big  rise  in  the  river. 

The   pressure    from    ice   packs   or   great   crowding 
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fields  of  ice  lias  never  been  recorded,  hut  from  moviiiK 
])ictiires  sliowiii)^  ships  hein^;  forced  vertically  up- 
wards by  the  wedging  action  on  the  bottom  slope  or 
dead  rise  of  a  vessel,  it  is  fair  to  assume  the  pres- 
sure to  be  much  greater  than  for  an  ice  jam.  As- 
suming the  force  of  the  couple  gripping  the  ship  to 
be  that  from  a  vise-like  action  over  a  height  of  20  ft. 
of  the  sides  of  the  ship,  we  must  conclude  that  the 
force  may  reach  doul)le  that  i)reviously  stated  of  1,- 
200  11).  per  .s(|uare  inch.  Such  action  may  occur  in  the 
case  of  ])ridge  i)iers  for  bridges  across  lakes  or  bays, 
or  similar  i.solatcd  structures,  but  not  in  the  case  of 
sea  walls  or  breakwaters. 

Earthquakes 
The  destructive  force  from  earth()uakes  may  be 
that  from  the  quake  itself,  or  from  a  resultant  tidal 
wave  on  an  adjacent  ocean  in  which  case  the  preced- 
ing discussion  as  to  wave  force  would  apply.  The 
earthquake  consists  of  a  wave  action  of  the  earth's 
crust  accompanied  l)y  more  or  less  of  a  twisting  mo- 
tion. The  force  of  such  twisting  or  torsion  is  .small 
and  may  be  disregarded  in  a  well  designed  structure. 
The  wave  being  of  great  length,  its  vertical  action  is 
com])aratively  small  as  well,  l)ut  is  destructive  enough 
to  break  lines  of  water  pii)e,  tunnels,  or  other  struc- 
tures crossing  fault  lines.  Where  it  is  ab.solutely 
necessary  to  cross  a  fault,  then  the  structure  must  be 
so  designed  as  to  either  make  breakage  unlikely,  and 
in  event  of  a  break,  easy  to  repair,  temporarily  at 
least. 

The  most  destructive  feature  of  earthquakes  is 
the  horizontal  motif)n  or  raj^id  oscillation,  and  any- 
one who  has  l)een  through  one  knows  the  "feel"  of 
this,  and  tlie  effect  from  hearing  window  heights 
hammer  back  and  forth.  The  resultant  effect  on  a 
structure  is  similar  to  that  from  wind,  and  it  is  pos- 
sible that  any  structure  designed  for  a  full  wind  load 
will  withstand  quite  severe  earth(|uake  shocks.  How- 
ever, the  stresses  are  very  much  greater  than  form  a 
force  acting  in  one  direction,  due  to  the  very  (|uick 
reversal.  The  structure  should  be  made  of  highly 
elastic  material  and  design  ;  and  as  light  as  ])ossible, 
especially  in  the  upper  portions,  and  no  heavy  or 
concentrated  weights  should  be  placed  aloft.  Heavy 
concentrated  foundations  are  best,  and  the  structure 
must  be  fairly  and  ccmrpletely  anchored  to  them  in 
an  elastic  manner. 

The  examination  of  a  l,.i(X)-ft.  suspension  bridge 
with  ti>wers  about  300  ft.  high,  showed  that  the  in- 
crease of  stresses  from  a  heavy  shock  would  not  be 
dangerous  in  any  res])ect,  but  that  the  details  of  con- 
struction required  special  design  throughout.  This 
was  on  the  basis  of  a  shock  having  an  amplitude  of  2 
in.,  giving  a  maxinuim  acceleration  of  10  in.  per  sec- 
ond, and  a  lateral  force  e<|ual  to  2. .SO  per  cent  of  the 
weight  of  the  structure.  The  horizontal  shear  at  the 
base  ot  the  tower  was  found  to  be  less  than  half  that 
due  to  wind  load  and  the  uplift  on  the  windward  side 
only  about  11  per  cent  of  the  dead  load  reaction. 

Geological   Forces 

The  natural  changes  of  a  foundation  bed  for  piers 
in  a  ri\er  due  to  the  scouring  out  of  the  bottom  may 
l)rove  to  be  a  very  .dangerous  matter,  and  can  only 
be  foreseen  by  a  careful  study  of  records  if  they  ex- 
ist, or  l)y  a  series  of  borings  at  intervals  so  that  the 
geological  cross  section  can  be  completed  and  the 
lowest  stable  stratum  determined.  .Should  the  bed  of 
the  stream  scour  deeply,  much  of  the  allowance  that 


might  have  been  made  from  skin  friction  on  the  pier 
would  be  nullified,  water  might  get  under  the  Ixjttum 
of  the  pier  an<l  cause  a  dangcrou.H  uplift,  esiiccially 
when  ccjmbined  with  the  greater  (overturning  force* 
that  would  act  on  the  pier  in  the  deeper  water.  The 
filling  in  «)f  dredged  channels  nr  harlxjr  basins,  due  t«» 
the  .solid  material  carried  into  them  l»y  rivers  may 
easily  result  in  their  ruination  practically  or  in  a  fin- 
ancial way.  Rivers  that  are  used  as  ship  channels 
may  fill  uj)  .so  rapidly  as  to  make  the  cost  of  con- 
tinual dredging  prohibitive. 

The  currents  induced  by  winds  and  waves  in  the 
mouths  of  rivers  or  estuaries  may  become  of  very 
serious  concern,  in  causing  the  scouring  out  of  founda- 
tions for  |)iers,  seawalls,  or  other  structures. 

The  currents  in  estuaries  during  a  hurricane  have, 
.so  far  as  known  to  the  writer,  never  been  measured, 
but  it  is  fair  to  a.s.^ume  that  at  least  the  surface  cur- 
rent as  partly  generated  by  the  wind  and  waves  of 
translation,  when  added  to  the  usual  currents,  will 
have  an  exceedingly  high  velocity.  While  the  ordin- 
ary tidal  currents  in  channels  at  various  points  along 
the  Gulf  Coast  may  have  only  a  maximum  value  of 
from  4  to  8  miles  per  h(»ur  near  the  surface,  it  is 
quite  certain  that  the  combined  surface  velocity  may 
reach  as  high  as  12  to  15  miles  per  hour  during  a 
wind  of  a  velocity  exceeding  100  miles  per  hour.  The 
serious  disturbance  from  waves  reach  to  depths  of 
water  of  60  ft.  or  greater,  and  the  combined  current 
as  above  will  have  a  velocity  at  similar  depths  that 
will  cause  serious  scouring  effects  in  channels  having 
ordinary  materials  for  the  stream  bed.  Thus  by  ob- 
servations as  to  the  class  of  material  scoured  out.  we 
can  easily  fix  the  velocity  at  the  l>ottom  of  any  chan- 
nel, and  it  will  in  the  writer's  opinion,  seldom  l)c 
found  less  than  4  miles  per  hour  in  ordinary  channels 
from  ."^O  to  60  ft.  deep.  This  would  cause  .scouring  in 
sand  and  even  fairly  heavy  gravel.  The  reduction  of 
ordinary  current  velocity  from  near  the  surface  to 
the  bottom  of  the  river,  has  roughly  the  curve  of  a 
C(mvex  ellipse,  but  the  reduction  of  velocity  from  the 
surface  to  the  bottimi.  in  a  tidal  channel  during  a  hur- 
ricane, would  undoubtedly  approach  nearly  to  the 
curve  of  a  conca\e  parabola,  due  to  the  banking  up 
of  the  swiftly  moving  water  against  the  slower  mov- 
ing or  C(mii)aratively  slack  water  of  the  ordinary  flow. 

Changes  in   Shorelines 

The  changes  in  shorelines,  beaches,  cliffs,  head- 
lands, and  the  like  by  ocean  waves  are  of  too  intri- 
cate a  nature  to  discuss  in  a  few  paragraphs,  but  the 
engineer  having  to  do  with  ocean  or  harl>or  structures 
should  read  "Shore  Processes  and  Shoreline  Develop- 
ment" by  D.  W.  Johns<in  from  cover  to  cover.  The 
suddenness  with  which  such  changes  may  come  about 
is  illustrated  in  a  statement  by  Kinahan.  that  at  one 
point  on  the  Irish  coast  a  beach  600  ft.  wide  was  cre- 
ated during  the  spring  of  1876.  in  front  of  a  cliff  on 
the  coast,  where  there  was  deep  water  the  preceding 
winter,  .\ustcn  .says  in  regard  to  the  .s«iuthem  coast 
of  England  Hiat  "during  the  first  few  hours  of  a  gale. 
enough  material  may  be  removed  from  the  shore  face 
to  deei>en  the  water  there  from  .^  to  10  ft..  es|>ecially 
where  a  sea  wall  helps  to  concentrate  the  wave  energy 
along  a  narrow  zone."  .\long  the  Chesil  Rank  a 
single  storm  has  removed  3.r6.^..V)0  tons  of  shingles 
from  the  beach. 

"In  the  preceding  paragraphs  I  (Johnson'k  have 
endeavored  to  give  the  reader  s<mie  idea  of  the  .<erious 
difficulties  which  confront  the  "indent  •«»   shore  pro- 
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cesses.  It  must  be  confessed,  however,  that  it  is 
much  easier  to  describe  the  complexities  of  currents 
and  to  point  out  the  mistakes  which  are  frequently 
made  in  interpreting  them,  than  it  is  to  solve  those 
com])lexities  in  a  given  case  and  present  a  discussion 
which  is  so  conclusive  as  not  to  be  open  to  criticism. 
Nevertheless,  it  was  essential  that  we  should  enter 
upon  our  treatment  of  shoreline  forms  with  a  broad 
view  of  the  problems  connected  with  wave  and  cur- 
rent action,  and  with  some  ai)preciation  of  the  var- 
iety of  the  forces  which  operate  at  the  shore  in  dif- 
ferent places  and  at  different  times.  We  are  now  pre- 
f>ared  to  consider  the  development  of  shore  lines 
more  intelligently,  even  if  we  are  not  prepared  to  as- 
sert with  positiveness  the  precise  part  played  by  dif- 
ferent currents  in  shaping  each  portion  of  any  given 
shore. 

'The  time  will  come  when  our  present  limited 
knowledge  of  both  wave  and  current  action  will  be 
enormously  extended  by  means  of  improved  mechani- 
cal appliances.  The  movement  of  debris  upon  the 
bottom  at  considerable  depths  during  wave  action, 
concerning  which  we  can  only  theorize  at  present, 
will  be  actually  observed  by  special  electrical  appara- 
tus. Wave  currents  and  currents  of  other  types  will 
be  studied  by  observing  the  exact  movements  of  de- 
bris under  their  control.  Limited  areas  of  the  coastal 
waters  will  be  exhaustively  studied,  every  detail  of 
the  currents  analyzed  with  care  under  varying  condi- 
tions, and  the  movements  of  debris  determined  with 
far  greater  precision  than  is  now  possible.  While 
shoreline  problems  will  never  be  simple,  the  research- 
es of  the  future  will  yield  a  body  of  facts  which  will 
enable  the  geologist  and  engineer  of  some  coming 
generation  to  i)redict  shore  changes  and  i^lan  harbor 
and  coast  defenses  with  an  assurance  which  will  con- 
tradict the  assertion  of  the  present  maritime  engineer, 
that  the  forces  operating  at  the  shore  are  among  the 
forces  of  nature,  "wliich  are  subject  to  no  calculation.'" 
In  the  meantime  we  may  take  some  satisfaction  from 
the  fact,  which  will  presently  appear,  that  a  great 
deal  may  be  learned  about  current  action  by  studying 
the  forms  of  beaches,  since  these  often  provide  a  more 
reliable  indication  of  the  dominant  currents  in  a  given 
locality  than  do  any  direct  observations  feasible  at 
the  present  time."  (Johnson.) 

The  danger  from  high  overhanging  cliffs  is  well 
illustrated  at  Niagara  Gore.  Below  the  Whirlpool 
the  overhanging  has  largely  broken  off  and  fallen  to 
the  bottom,  so  that  the  tens  of  thousands  of  tons  of 
huge  boulders  have  acted  in  the  nature  of  a  gigantic 
rip-rapping,  and  the  high  banks  have  thus  reached  an 
angle  of  repose.  The  cliffs  above  the  Whirlpool  on 
the  other  hand  have  had  more  human  interference 
and  protection,  so  that  the  huge  boulders  are  largely 
absent,  and  the  river  channel  is  scouring  wider  and 
deeper.  The  dangerous  overhang  has  been  and  is 
being  continually  removed  as  a  protection  to  the  Gorge 
Rail'way ;  and  similar  removal  was  done  at  the  Rail- 
way Arch  Bridge  by  the  writer  in  1919,  in  response  to 
warnings  of  some  slight  falls,  which  should  they  have 
been  large  in  extent  might  have  endangered  the  struc- 
ture. Some  large  falls  on  the  Gorge  Railway  have 
stopped  traffic  for  from  one  to  two  weeks. 

The  complex  series  of  spits  and  bars  composing 
Nantasket  Beach  on  the  Massachusetts  coast,  show 
that  "the  phenomenon  of  a  shifting  fulcrum  between 
a  retrograding  cliff  and  a  prograding  beach  plain 
may  occupy  an  important  place  in  the  history  of  a 
shore  line." 

"Continued   wave  erosion   soon  pushes  the  notch 


so  far  into  the  land  that  the  unsupported  overhanging 
rock  falls  down  under  the  influence  of  the  forces  of 
weathering,  including  the  action  of  gravity  and  rain 
wash  on  the  face  of  the  slope.  This  produces  the 
wave-cut  cliff,  in  front  of  which  is  the  wave-cut  rock 
terrace  called  the  bench.  The  eroded  debris  will  be 
added  to  the  submarine  talus  if  the  shoreface  slope 
is  steep  enough  and  the  water  deep  enough,  except 
such  part  as  is  ground  sufficiently  fine  to  be  widely 
distributed  over  the  sea-bottom  far  offshore.  If  the 
water  is  .shallow  or  the  slojie  gentle,  a  shoreface  ter- 
race may  be  formed  at  this  time." — (Johnson.) 

Conclusions 

The  engineer  in  dealing  with  any  of  the  problems 
of  design  arising  frt)m  the  necessity  of  having  to 
build  a  structure  subject  to  such  unusual  engineer- 
ing forces,  has  two  sources  open  to  him.  First,  to 
design  the  structure  along  usual  lines,  of  sufficient 
strength  to  withstand  the  maximum  probable  or 
known  unu.sual  forces ;  or  second,  to  so  design  the 
structure  that  it  will  offer  less  surface  to  the  unusual 
forces,  or  else  a  minimum  chance  of  having  to  resist 
such    forces. 

Where  it  is  possible  to  follow  the  second  method 
and  make  the  structure  of  special  design,  but  along 
proper  theoretical  and  practical  lines  so  that  it  will 
minimize  the  effect  of  the  forces,  this  is  without  any 
question  the  method  to  pursue,  both  from  motives 
of  good  engineering  and  economy.  However,  when 
the  engineer  after  the  most  careful  study  has  ex- 
hausted all  possible  hopes  for  such  a  sjiecial  design, 
then  the  only  thing  is  to  design  the  structure  along 
usual  engineering  lines,  but  of  sufficient  strength 
to  withstand  all  the  maximum  forces,  and  to  some 
extent  regardless  of  cost. 

Should  the  maximum  forces  of  every  kind  be  ab- 
solutely known,  then  it  will  be  permissible  to  allow 
unit  stresses  for  a  maximum  possible  combination 
of  all  forces,  that  are  only  safely  within  the  elastic 
limit  of  the  material ;  or  where  the  forces  of  stability 
are  in  excess  of  those  of  destruction.  Each  case 
must  most  emphatically  be  made  a  special  problem, 
and  all  that  has  or  might  be  written  should  be  no 
more  than  a  guide  to  its  solution — "Engineering  and 
Contracting." 


G.  P.  R.  Pier  at  Vancouver 

The  Canadian  Pacific  Railway  Company  is  calling 
for  tenders  for  the  superstructure  of  the  new  pier 
which  the  company  is  constructing  at  Vancouver  for 
the  accommodation  of  its  ocean  liners.  The  founda- 
tion fill  for  the  pier  is  already  in  place.  The  new 
work  will  give  employment  to  several  hundred  men 
for  approximately  12  months.  This  is  the  largest 
work  undertaken  in  several  years  in  Vancouver  by 
the  Canadian  Pacific  Railway.  The  pier  will  be  850 
feet  long  and  330  feet  wide,  and  its  estimated  cost  is 
about  $2,000,000.  It  is  proposed  to  have  it  completed 
by  September  30,  1923.  Tenders  are  to  be  in  by  July 
17. 


Rule  of  the  Road  in  New  Brunswick 

The  provincial  government  of  New  Brunswick 
passed  an  order-in-council  on  July  3  authorizing  the 
issuing  of  a  proclamation  which  will  make  "keep  to 
the  right"  the  rule  of  the  road  in  the  province  on  and 
after  December  1st  next. 
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The  Efficiency  of  Irrigation 

Water  Losses  and  Ways  of  Reducing  Them 
— Distribution — Duty  of  Water 

By  G.  £.  P.  SMITH 

In  Uulletiii  uf  the  UiiiverBity  of  Arizona 

In  these  days  we  hear  much  aibout  eftkiency. 
Tliere  is  such  a  thin^  as  efilicieiicy  of  irrigation.  It 
may  be  defined  as  the  ratio  of  the  water  beneficially 
used  to  the  total  water  diverted  onto  the  land.  The 
water  beneficially  used  is  the  water  that  is  actually 
drawn  upward  by  i)lants  (not  including  weeds)  and 
is  transi)ired  through  the  stomatal  openings  int<j  the 
atmosphere.  The  transpiration  of  ])lants  is  far  greater 
than  most  of  us  imagine.  The  U.  S.  Department 
of  Agriculture  tells  us  that  alfalfa  transpires  about 
1,000  lb.  of  water  for  each  ])ound  of  hay  produced. 
It  is  the  water  gourmand,  other  crops  requiring  less. 
The  losses  of  water  are  by  evajwration  from  the  soil 
direct,  by  seepage  downward  beyond  the  reach  of  plant 
roots  and  wilful  or  careless  waste,  which  includes 
irrigating  the  county  highway.  These  losses  aggre- 
gate from  10  to  80  per  cent,  of  the  water  applied,  de- 
pending on  the  method  of  irrigation  and  how  well  the 
irrigation  is  performed. 

Water   Losses  from   Canals   and    Ditches 

Another  loss  of  irrigation  water  is  by  see])age  and 
evaporation  from  canals  and  ditches :  this,  the  great- 
est loss  of  all,  should  not  pass  without  comment. 
Nearly  all  of  this  loss  is  by  seepage.  Measurements 
of  the  seepage  losses  on  scores  of  canals  and  ditches 
have  been  compiled  and  published.  The  resiilts  are 
startling.  Losses  of  over  10  per  cent,  of  the  water 
per  mile  of  ditch  are  not  infrequent,  and  it  is  con- 
cluded that  "a  large  percentage  of  the  water,  estimated 
at  40  per  cent,  of  the  amount  taken  in  at  the  heads 
of  the  main  canals,  is  lost  by  absorption  and  percola- 
tion along  the  routes."  The  records  of  the  U.  S. 
Reclamation  Service  in  the  Salt  River  Valley  state 
that  the  canal  losses  between  the  diversion  dams  and 
the  i)oiiits  where  water  is  delivered  to  the  water  users 
have  been  from  40  to  45  i)cr  cent,  of  the  total  amoun-t 
diverted.  While  the  losses  as  given  in  the  records 
may  be  overstated  somewhat,  it  is  certain  that  at 
least  one-third  of  the  water  diverted  is  lost  in  the 
canals.  The  loss  from  the  Avondale  Canal  is  40  per 
cent,  in  the  first  four  miles. 

No  ])ractical  method  of  preventing  canal  losses 
has  been  found  except  by  the  use  of  concrete  linings 
for  large  canals  and  cement  i)i])e  for  small  canals  and 
for  farm  ditches.  Linings  and  cement  ])ipe  lines  have 
been  highly  developed  as  to  permanency  and  efHciency. 
and  the  cost  is  so  low  as  compared  to  the  value  of 
the  water  sa\  ed  that  it  is  only  good  business  economy 
to  make  the  investment.  Linings  and  pipe  lines  have 
many  additional  advantages.  They  may  obviate  the 
need  of  an  expensive  drainage  system  to  prevent 
water-logging;  ditch  cleaning  is  eliminated;  breaks, 
especially  those  caused  by  gopher  holes  and  the  tramp- 
ing of  stock,  cannot  occur ;  the  labor  cost  of  irrigating 
is  greatly  reduced ;  and  pipe  lines  permit  of  running 
the  lines  through  low  ground  instead  of  following 
contours  around  the  low  jilaces. 

Ways  of  Reducing  Evaporation  Loss 

For  the  losses  which  occur  in  the  transportation 
of  water,  irrigation  associations  and  the  land  owners 
must  divide  responsibility,  but  for  the  losses  which 


occur  after  the  application  of  the  water  tu  the  land, 
the  farmers  are  resfMinsibie  individually. 

There  are  many  ways  by  which  the  cva|x»ration 
loss  can  be  reduced.  Some  (>f  them  arc  deep  plowing, 
fre(|uent  cultivation,  use  of  fertilizers,  reducing  the 
frequency  of  irrigations,  and  irrigating  at  the  right 
time.  Windbreaks  als4i  tend  t<»  reduce  the  evap^»ra- 
tion.  The  land  should  be  thoroughly  irrigated  l)efore 
planting;  "irrigating  the  seed  up"  is  an  unfortunate 
practice.  Where  the  soil  is  deep  and  retentive,  one 
thonjugh  irrigation  of  alfalfa  |>er  cutting  is  lietter 
than  two;  it  should  be  applied  about  eight  or  ten 
days  before  cutting  and  not  just  after  cutting.  f)n 
light  soils  two  and  sometimes  three  irrigations  |Hrr 
cutting  are  required ;  the  irrigation  .should  be  light. 
If  two  irrigations  are  given,  one  should  be  given  when 
the  alfalfa  is  about  5  in.  high  and  the  other  about 
five  days  before  cutting.  It  is  as.sumed  that  at  thtj-c 
times  the  color  of  the  alfalfa  will  be  darkening  notice- 
ably, but  that  the  leaves  have  not  begun  to  show  wilt- 
ing. 

Loss  of  Water  by  Seepage 

The  loss  of  water  by  seei)age  is  the  hardest  one 
with  which  to  deal.  The  extent  of  this  loss  is  not 
apparent  from  surface  in.spection,  and  the  remedies 
are  not  obvious.  To  prove  that  the  loss  exists  and  is 
large  is  not  difficult.  Nearly  all  irrigation  projects 
soon  encounter  difficulties  due  to  the  ri.se  of  the  water 
table,  causing  or  threatening  alkali  troubles  and  water- 
logging. 

On  most  soils  it  is  inevitable  that  there  should  be 
some  .seepage  downward  and  in  districts  where  the 
irrigation  water  contains  considerable  alkali  or  the  soils 
are  naturally  alkaline,  a  moderate  degree  of  down- 
ward percolatitHi  is  desirable  in  that  it  prevents  ac- 
cumulation of  the  alkali  in  the  surface  soil,  but  ordi- 
narily the  .seepage  loss  is  excessive  and  is  unjustified 
from  any  standpt>int.  The  seejiage  may  be  due  to 
general  over-irrigation,  too  heavy  and  t<K»  frequent 
applications  of  water.  More  often.  I  believe,  it  is  due 
to  the  unequal  distribution  of  water  over  a  field. 
While  the  irrigator  endeavors  t«i  get  sufficient  water 
to  one  part  of  the  field,  another  jiart  receives  such  an 
excess  that  a  large  [Kirtion  of  it  seeps  downward  be- 
yond reach  of  the  r<K)t  system.  On  lands  that  take 
water  readily,  many  cases  have  been  observed  where 
the  head  ends  of  the  land  receive  water  for  from  one 
to  three  hours,  while  the  tail  ends  receive  only  a  drib- 
ble, and  that  for  only  a  few  minutes.  .Surely,  this  is 
not  an  ideal   irrigation. 

Uniformity  of  Distribution  of  Irrigation  Water 

Several  years  ago.  the  writer  ma<le  some  investiga- 
tions to  determine  the  uniformity  of  distril>utinn  of 
the  irrigation  water.  In  one  ca.se,  on  heavy  loam,  it 
was  found  that  the  average  |)ercentage  of  soil  moist- 
ure at  the  head  of  a  land,  for  six  feet  depth,  was 
increased  from  24.1  to  26.3  per  cent,  by  a  4-in.  average 
irrigation,  while  at  the  tail  end  the  soil  moisture  was 
increased  from  1.S.4  to  18.2  per  cent.  In  another  ca.se 
on  sandy  loam  the  soil  moisture  at  the  head  end  was 
increased  frotn  14..^  to  21.1  |)er  cent,  and  at  the  tail 
end  from  8..^  to  12.2  per  cent.  In  both  cases,  there- 
fore, the  head  end  had  more  soil  moisture  before  irri- 
gating than  the  tail  end  had  after  irrigating — a  pre- 
posterous condition.  Inasmuch  as  the  alfalfa  near 
the  foot  of  each  land  was  making  excellent  growth, 
it  follows  that  the  head  ends  of  the  land  were  getting 
unnecessarily  large,  wasteful  amounts  of  water.  On 
one  of  the  fields  thus  tested   the  average  depth  of 
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water  applied  in  1914  was  108.2-in.  Unquestionably, 
50  per  cent,  of  the  water  thus  applied  sank  to  the 
water  table  and  was  wasted.  Many  similar  cases 
have  ibeen  observed  where  the  quantity  of  water  ab- 
sor^bed  at  the  head  ends  was  found  to  be  excessive 
and  wasteful.  When  these  conditions  exist,  the  reme- 
dy is  less  water  more  rapidly  applied,  by  means  of  a 
larger  head,  or  shorter  runs,  or  steeper  slopes. 

Slope  of  Land  and  Head  of  Water 

The  problems  of  what  slope  to  give  the  lands  and 
what  head  of  water  is  best  are  inter-related,  and  in- 
volve also  a  discussion  of  the  length  and  width  of 
lands,  and  the  character  of  the  soil.  Any  one  of 
these  five  factors  can  be  taken  as  a  function  of  the 
other  four  factors.  The  problem  is  complex  and 
should  be  solved  separately  for  each  crop,  and  for 
each  locality. 

In  some  communities,  the  solution  is  thought  to  be 
the  grading  of  the  lands  level,  or  on  a  very  slight 
gradient,  which  entails  an  additional  expense  of  $20.00 
to  $40.00  per  acre.  This  outlay  is  of  doubtful  utility. 
In  the  writer's  opinion  the  lands  should  be  graded 
down  the  natural  slope  or  approximately  so.  Surely 
any  lands  with  slope  from  3  to  40  ft.  per  mile  and 
with  good  soil  can  be  laid  out  and  irrigated  without 
material  change  in  the  general  direction  of  the  slope. 

The  other  factors,  then,  can  be  determined  so  as 
to  give  the  most  uniform  distribution  of  water.  Thus, 
on  light  soil  with  a  grade  of  20  ft.  per  mile,  where 
a  large  head  of  water  is  available,  perhaps  the  lands 
can  be  laid  out  50  ft.  wide  and  880  ft.  long.  If  the 
head  of  water  is  small,  as  from  a  No.  5  centrifugal 
pump,  then  the  lands  should  be  not  over  30  ft.  wide 
and  440  ft.  long.  If,  however,  the  grade  is  only  10 
ft.  per  mile,  the  lands,  perhaps,  should  be  660  ft.  long 
for  the  large  head  and  330  ft.  long  for  the  small  head. 

These  values  are  intended  to  be  suggestive ;  on 
shallow  soils  underlain  by  caliche  the  lands  can  be 
longer;  in  some  cases  lands  1,300  ft.  long  are  irrigated 
successfully.  For  heavy  loams  the  lands  can  be  con- 
siderably longer  than  for  sandy  soil,  and  in  general 
the  flatter  the  grade,  the  shorter  should  be  the  runs 
and  the  larger  should  be  the  head  of  water.  Heavy, 
or  "hard,"  soils  are  found  usually  on  flat  slopes,  as 
from  5  to  10  ft.  per  mile.  In  the  latter  case,  the 
lands  may  be  as  long  as  J4  mile,  but  they  should  be 
narrow,  say  36  ft.  wide,  so  that  a  small  unit  head  can 
be  made  to  cover  the  width  uniformly. 

Uniformity  of  Distribution 
The  final  adjustment  to  obtain  an  even  distribution 
should  be  made  by  varying  the  head  of  water  in  each 
land.  This  adjustment  should  be  made  last  because 
it  is  the  easiest  to  make.  Recently  an  irrigator  near 
Mesa,  Ariz.,  complained  thst  the  stand  of  alfalfa  was 
better  in  the  lower  part  of  his  field  than  in  the  upper 
part.  He  wished  to  regrade  the  field  so  as  to  reduce 
the  fall.  But  the  remedy  was  much  simpler  than  that. 
His  head  of  water  delivered  by  the  Reclamation  Ser- 
vice was  300  miner's  inches.  By  changing  his  order 
and  obtaining  275  miner's  inches  he  would  get  a  uni- 
form irrigation  and  uniform  crop.  Many  irrigators 
have  difficulty  in  getting  the  water  across  their  land. 
They  require  a  large  unit  head.  They  should  order 
more  water,  or  concentrate  it  in  fewer  lands,  or  if 
this  cannot  be  done  without  increasing  the  unit  head 
to  a  point  where  it  will  erode  the  soil,  then  the  length 
of  run  should  be  reduced. 

Uniformity  of  distribution  is  possible,  but  requires 
thought  and   skill   and   probably   some   investigation 


on  the  part  of  the  irrigator.  Every  irrigator  should 
use  a  soil  auger  or  a  shovel  to  ascertain  the  penetra- 
tion of  the  water  and  the  condition  of  the  .soil,  at 
least  to  5  ft.  depth,  before  and  after  an  irrigation. 
This  should  be  done  near  the  head  end,  near  the  center, 
and  near  the  lower  end  of  one  or  of  several  lands.  It 
would  be  folly  to  lay  down  general  rules  for  the 
lengths  of  lands,  the  slope,  the  desirable  heads  of 
water,  or  the  frequency  of  irrigations.  Much  good 
sense  and  judgment  must  be  exercised.  Even  varia- 
tions of  climate  may  vitiate  a  rule. 

Duty  of  Water 

As  to  the  total  quantity  of  water  required  for  a 
crop  in  a  season,  little  will  be  said  here.  The  amount 
of  water  applied  per  acre  is  called  the  duty  of  water, 
and  is  best  expressed  by  stating  the  number  of  acre- 
feet  of  water  per  acre  per  year.  In  many  localities, 
however,  the  duty  is  stated  as  the  number  of  acres 
per  miner's  inch  or  per  second-foot,  or  the  number 
of  miner's  inches  per  quarter  section  of  land. 

Alfalfa  requires  more  water  than  any  other  com- 
mon crop,  and  alfalfa  is  the  best  basis  for  study  and 
for  comparison  between  different  practices  inasmuch 
as  it  is  grown  extensively  on  all  varieties  of  soil  and 
in  all  altitudes  and  climates. 

The  most  elaborate  duty  of  water  investigations 
have  been  made  in  Idaho  and  California.  In  Idaho, 
Don  H.  Bark,  after  investigations  covering  four  sea- 
sons and  costing  $60,000,  published  many  definite  con- 
clusions, one  of  the  most  interesting  of  which  is  that 
the  economic  irrigation  of  alfalfa,  in  Idaho,  on  good 
loam  soil,  in  an  irrigation  season  of  a  hundred  days 
requires  three  acre-feet  of  water  per  acre.  The  in- 
vestigations of  the  California  Agricultural  Experi- 
ment Station  have  concluded  that,  in  the  Sacramento 
Valley,  alfalfa  should  receive  from  30  to  36  in.  depth 
of  irrigation,  the  first  cutting  and  sometimes  the  -first 
two  cuttings  being  obtained  before  any  water  is  ap- 
plied. In  Arizona  the  irrigation  season  is  over  200 
days  in  length,  and  investigations  show  that  there  is 
about  as  much  increase  in  crop  in  the  application  of 
the  seventh  or  eighth  acre-foot  per  acre  as  in  the  third 
or  fourth,  and  the  rate  of  increase  is  a  little  over  a 
ton  of  hay  per  acre-foot  applied.  One  record  in  the 
Casa  Grande  Valley  in  1918  showed  22  irrigations  of 
about  5'/4  in.  depth  each.  The  owner  claimed  that  he 
cut  13  tons  per  acre,  and  the  county  agricultural  agent 
maintained  that  the  record  was  correct.  There  seems 
to  be  almost  no  limit  to  the  amount  that  can  be 
beneficially  ajiplied  to  alfalfa,  but  excessive  amounts 
cannot  be  recommended  or  tolerated  because  of  the 
rising  ground-water  plane  that  inevitably  results. 

With  other  field  crops,  however,  there  is  an  opti- 
mum amount  that  .should  be  applied,  and  if  a  larger 
amount  is  used,  the  crop  yield  is  actually  reduced. 
Cotton  requires  from  two  acre-feet  on  medium  loam 
soil  to  three  acre-feet  on  light  sandy  .soil  and  on  new 
desert  soil,  and  milo  maize  requires  even  less.  Rice, 
in  the  Sacramento  Valley,  requires  from  four  to  five 
acre-feet  per  acre. 

In  comparing  records  of  the  water  used  in  differ- 
ent localities,  it  is  found  that  the  duty  of  water  is 
much  higher  when  the  water  is  delivered  and  charged 
for  on  a  measurement  basis  than  when  the  irrigator 
pays  a  fixed  price  per  acre  per  season.  In  places 
where  the  basis  of  payment  for  water  has  been  changed 
from  the  flat  rate  to  a  definite  sum  per  acre-foot,  the 
quantity  of  water  used  by  farmers  has  decreased  at 
once.     Rotation  of  water,  also,  results  in  a  marked 
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saving'  over  the  older  practice  of  continuous  flow  to 
eacli  water-user,  a  practice  that  still  obtains  in  the 
more  northerly  irriji^atcd  states. 

Not  the  least  iini)orlant  among  the  factors  deter- 
mining the  acreage  that  can  be  served  by  limited 
water  sui)plies  are  the  character  of  state  laws  and  the 
attitude  of  judges  and  others  charged  with  the  dis- 
position <jf  existing  water  rights  and  of  new  ai)pro- 
priations  of  water.  California  and  Montana  are  un- 
fortunate in  this  res])ect.  In  California  there  has  been 
much  confusion  in  laws  and  court  decisions.  Montana 
has  no  adequate  water  code ;  ditch  owners  help  them- 
selves from  the  common  source  of  supply,  often  to  the 
detriment  of  prior  appr(Ji)riations,  and  the  tendency 
is  to  apply  water  wastefully  to  the  land  in  order  to 
hold  claims  to  excessive  amcjunts.  Many  court  decis- 
ions in  other  states  have  decreed  wasteful  amounts 
to  water  users,  thus  preventing  development  of  more 
land. 


Sewage  Disposal  by  Dilution 

A  Review  of  a  Process  that  Has  Been  Going 
on  in  Nature  for  Centuries 

In  the  .April  edition  of  the  journal  of  the  Institution 
of  Sanitary  luigincers  there  is  an  excellent  article  by 
Mr.  (j.  Bertram  Kershaw,  M.lnst.C.K.,  on  "Some  Notes 
upon  Sewage  Dis])osal  by  Dilution,"  in  which  he  be- 
gins hy  stating  that  there  is  nothing  new  in  the  pro- 
l)osal,  and  that  the  method  has  been  going  on  in  Na- 
ture for  centuries,  but  that  for  one  reason  or  another 
it  is  regarded  rather  askance  by  some  people  as  being 
an  '"evasion  of  certain  customary  duties."  He  attrib- 
utes this  in  some  measure  to  the  dictum  of  the  Rivers 
Pollution  Commis.sion  of  l.Sf)S,  which  was:  "There 
is  no  river  in  the  United  Kingdom  long  enough  to 
secure  oxidation  and  destruction  of  any  sewage  which 
may  be  discharged  into  it,  even  at  its  source."  This 
sweeping  statement,  however,  cannot  have  been  cor- 
rect, as,  if  our  recollection  is  not  a  fault,  the  town  of 
Tiverton  di.scharged  all  its  sewage  from  a  population 
of  about  10,000  into  the  river  Exe,  only  about  10  miles 
al)ove  I'^xeter,  up  to  the  end  of  1890,  and  the  inhabit- 
ants of  that  city  drank  the  waters  of  the  Exe  with  im- 
l)unity.  Chemical  analysis  of  the  water  at  various 
l)oints  showed  at  the  time  that  purification  by  dilution 
was  acting  actively. 

Mr.  Kershaw  then  quotes  Mr.  Pembroke  Stephens, 
Q.C.,  in  1885,  when  he  said,  "You  have  now  reached 
the  limit  at  which  sewage  may  be  turned  into  that 
stream,"  and  pointed  out  that  in  future  they  must  as- 
certain the  volume  of  the  river,  the  density  of  popula- 
tion, and  "establish  your  just  proportion"  and  then 
"call  on  vour  town  to  cease  to  pour  in  offensive  mat- 
ter." 

Mr.  Kershaw  then  notes  from  the  Sewage  Com- 
mission's eighth  report  of  1885,  to  the  effect  that  tiiere 
are  circumstances  in  which  sewage,  either  i)artially 
treated  or  not  treated  at  all,  might  properly  be  dis- 
charged into  rivers  or  streams.  He  goes  on  to  say : 
'It  is  fairly  t>hvious  that  a  stream  having  a  flow  of, 
say  1,000,000  gallons  per  24  hoins,  could  receive  1 
gallon  of  sewage  daily,  spread  over  the  24  hours,  with- 
out any  perce[)til)le  alteration  for  the  worse  in  the 
character  of  the  water,  so  far  as  the  ordinary  ameni- 
ties of  that  stream  were  concerned.  It  is  also  mani- 
fest that  if  the  same  stream  flow  received   1.000,000 


gallons  of  sewage  i>er  24  hours  it  would  soon  be  in 
a  filthy  state.  It  follows,  therefore,  that  there  must 
be  some  critical  point  between  the  dilution  of  one  in 
a  million  and  one  in  one  beyond  which  it  would  be 
unwise  to  burden  the  stream,  if  it  is  not  to  be  detri- 
mentally affected."  He  then  refers  to  the  riverside 
observations  which  the  Sewage  Commission  carried 
out  in  1898  with  a  view  to  ascertaining  this  critical 
dilution — whether  it  would  be  possible,  where  the 
respective  volumes  of  sewage  and  river  were  known, 
to  predict  the  effect  of  the  discharge  u|)on  the  water 
in  the  river,  "together  with  the  analytical  figures  for 
both  sewage  liquor  and  river  water  .  . .  and  also  to  find 
out  whether  the  chemical  interpretations  drawn  from 
the  figures  of  analysis  cyi)tained  in  the  laboratory  ran 
parallel  with  the  actual  results  observed  in  Nature." 
Mr.  Kershaw,  when  engineer  to  the  Commission,  vis- 
ited some  fifty  rivers  in  all  parts  of  the  country,  and 
the  results  of  his  observations  on  these  rivers  are 
given  in  the  appendix  to  the  eighth  report  of  the  Com- 
mission. 

He  then  proceeds  to  state  that  "Clean  river  water 
at  a  temperature  of  fjO  deg.  F.  and  normal  pressure 
contains  about  6  c.c.  of  dissolved  oxygen  per  litre, 
equivalent  to  1  part  by  weight  per  100,000.  Other 
things  equal,  the  colder  the  water  the  more  oxygen 
will  it  hold  in  solution,  the  figure  at  0  deg.  C.  {32  deg. 
F.)  being  10.2  c.c.  per  litre,  while  at  20  deg.  C.  {& 
deg.  F.)  it  holds  6.4  c.c.  per  litre.  The  oxygen  is 
absorbed  from  the  atmosphere,  and,  in  the  absence  of 
further  pollution,  so  long  as  a  river  water  receiving 
a  polluting  licjuor  which  takes  up  dis.solved  oxygen 
from  the  water  can  reoxygenate  itself  from  the  at- 
mosphere at  a  rate  suflficient  to  balance  the  deficit 
brought  about  by  the  pollution,  no  offensive  condi- 
tions can  arise.  The  agents  of  purification — e.g.,  low 
organisms  and  bacteria — require  and  use  up  oxygen  in 
their  life  j)rocesses,  and  if  the  water  becomes  denuded 
of  oxygen  by  their  action,  |nirification  cea.ses,  the  or- 
ganisms of  purification  die,  and  olijectionable  condi- 
tions arise,  with  only  such  f«)rnis  of  life  remaining 
as  are  capable  of  existing  with  little  or  no  oxygen." 
He  then  refers  to  the  rate  of  reaeration  of  fresh 
water  which  is  dependent  upon  temi>erature,  wind. 
evaporation,  etc.,  and  that  "the  rate-of  reaeration  of 
water  increases  with  the  degree  of  deoxygenation — 
i.e.,  a  water  containing,  say.  1  c.c.  of  dissolved  oxygen 
reaerates  more  rapidly  at  first  than  one  containing  4 
c.c.  As  the  oxygen  content  of  the  water  approaches 
saturation,  so  the  rate  of  reaeration  decreases.  The 
rate  of  reaeration,  too — given  uniform  density  of 
water — decreases  as  the  depth  of  the  water  increas- 
es— that  is  to  say.  it  diminishes  from  the  surface  of 
the  water  downwards."  Mr.  Kershaw  then  gives  an 
extract  fr«)m  the  eighth  report  of  the  Sewage  Commis- 
sion, 1898.  showing  how  largely  the  fauna  and  flora  of 
river  waters  are  affected  by  seasonal  changes,  and. 
after  giving  a  table  of  these  changes  for  the  twelve 
months  of  a  year,  he  prinreeds  as  follows: — 

"It  will  be  seen  that  during  the  warmer  months  of 
the  year  the  bacterial  content  of  the  sewage  increases 
greatly.  For  example,  the  total  on  plain  agar  rises 
fn>ni  380.000  i>er  c.c.  in  January  to  4,100.000  per  c.c. 
in  September,  or  an  elevenfold  increase,  and  this 
sea.sonal  increase  applies  broadly  to  all  organized  life. 
It  is  now  well  enough  known  that  purification  in  rivers 
and  streams  is  brought  about  by  the  agency  of  bac- 
teria, in  the  presence  of  air.  and  that  these  minute 
orgam'snis  retpiire  a  considerable  amount  of  oxygen 
for  their  life  pn>cesses.    The  writer  has  always  main- 
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tained  tliat  too  little  attention  has  so  far  been  directed 
to  the  higher  forms  of  life,  and  to  the  ])art  they  per- 
form— lioth  animal  and  vegeta1)le — in  bringing  about 
purification,  bacteria  hitherto  having  had  most  of  the 
limelight.  Probably,  as  time  goes  on,  the  more  high- 
ly-organised forms  of  life  will  be  studied,  and  they 
will  receive  due  recognition  for  the  work  they  carry 
out,  both  in  actual  purification  and  also  in  bringing 
polluting  matters  into  forms  assimilable  by  lower  or- 
ganisms. It  may  be  instructive,  before  proceeding 
further,  to  mention  some  of  the  higher  forms  of  life 
which  are  distinctly  helpful  in  the  purification  of 
rivers  and  streams.  It  is  impossible  to  do  more  than 
refer  very  briefly  to  the  enormous  and  widely-varying 
hosts  of  invcrtdirate  animal  life  found  in  rivers,  in- 
land waters  and  oceans,  which  carries  out  its  duties 
in  assisting  in  the  destruction  or  purification  of  or- 
ganic matter.  The  life  histories  of  any  of  them  are 
unknown  to  the  student  of  invertebrate  zoology.  The 
two  great  divisions  are  the  Protozoa,  or  unicellular 
animals,  the  bodies  consisting  of  a  single  cell  usually 
of  microscopic  size,  and  the  Metazoa,  or  multi-cellu- 
lar forms,  their  bodies  consisting  of  a  number — usual- 
ly an  immense  number — of  multi-cellular  forms,  dif- 
fering in  form  and  function.  All  the  Metazoa,  how- 
ever, begin  life  as  a  single  cell,  from  which  the  ag- 
gregation of  cells  and  tissues  forming  the  organism 
is  built  up,"  and  he  proceeds  to  give  a  detailed  and 
learned  description  of  some  of  this  animal  life  inhabit- 
ing our  rivers.  He  finishes  this  portion  of  his  article 
by  stating  that,  quite  apart  from  bacteria,  there  are 
numerous  higher  forms  of  organism  which  are  most 
helpful    in    the    matter   of   purification    of    sewage   by 
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dilution.  In  addition,  he  says  there  are  the  various 
algae  and  the  numerous  species  of  aquatic  plants, 
many  of  which  "are  most  useful,  not  only  in  shelter- 
ing minute  forms  of  life  but  in  giving  oflf  oxygen." 

After  dealing  with  the  question  of  possible  injury 
to  fish  life,  Mr.  Kershaw  gives  the  views  of  various 
persons  and  bodies  regarding  the  dilution  necessary 
for  sewage  discharged  into  fresh  waters,  bearing  in 
mind  that  owing  to  the  great  variation  in  sewage 
lia|uors  considerable  difference  of  opinion  is  expressed 
in  these  views  which  are  (some  of  them)  as  follows: 
In  1887  Dr.  Miller  considered  120  cubic  ft.  per  min- 
ute per  1,000  persons  to  be  sufficient  to  prevent  nuis- 
ance. Taking  the  water  supply  then  at  20  gallons  per 
head  per  day.  a  dilution  of  1  in  50  is  obtained.  At 
the  ])resent  day  30  gallons  of  sewage  per  head  per 
day  is  about  an  average  figure  for  this  country,  and 
in  the  examples  quoted  respecting  American  practice 
it  must  be  r&meinbered  that  the  sewages  there  are 
generally  very  much  weaker  than  those  met  with  in 
this  country,  varying  from   50  to  as  much  and  more 


than  150  gallons  per  head.  Probably  100  gallons  per 
head  would  be  an  average  figure. 

Messrs.  Hering,  Williams  and  Artingstall,  report- 
ing on  the  Chicago  Drainage  Canal,  recommended  a 
dilution  of  240  cubic  ft.  a  minute  per  1,000  population, 
equal  to  (assuming  a  sewage  flow  per  head  of  100 
gallons)  a  dilution  of  1  in  22.  This  figure  was  sub- 
sequently cut  down  to  200  c.f.m.  per  1,000  population. 

Mr.  F.  P.  Stearus,  reporting  on  the  rivers  of  Mas- 
sachusetts arrived  at  no  definite  decision,  the  debat- 
able limit  lying  between  150  and  450  c.f.m.  per  1,000 
persons. 

Mr.  Hazen,  reporting  on  the  rivers  of  Ohio  in 
1898,  found  that  where  rivers  were  sluggish,  or  al- 
ready somewhat  polluted,  the  quantity  required  for 
dilution  might  be  360,  480,  or  even  600  c.f.m.  per  1,000 
persons. 

Mr.  Goodenough,  chief  engineer  to  the  Massachu- 
setts State  Board  of  Health,  referring  to  rivers  dis- 
charging into  inland  waters,  found  that  conditions 
are  not  likely  to  be  objectionable  when  the  dilution 
exceeds  360  c.f.m.  per  1,000  persons,  while  there  are 
always  objectionable  features  when  the  dilution  is  less 
than  210  c.f.m.  per  1,000  persons. 

Other  opinions  are  given  by  American  engineers, 
from  which  it  may  be  gathered  that  the  expression  of 
opinion  given  above  by  Mr.  Goodenough  is  a  fair 
average  of  these  opinions. 

Mr.  Kershaw  then  gives  the  conclusions  arrived  at 
by  the  Sewage  Commission  of  1898,  which  can  be 
referred  to  by  our  readers  in  the  report  issued  by  the 
commission,  and  he  then  goes  on  to  say : — 

"About  the  time  that  the  oflficers  of  the  Sewage 
Commission  were  engaged  on  the  data  for  the  eighth 
report,  some  most  interesting  results  on  the  reoxy- 
genation  of  still  water  at  different  depths  were  ob- 
tained by  Col.  W.  M.  Black  and  Prof.  Earle  B.  Phelps. 
Prof.  Phelps  was  communicated  with,  and  he  'very 
courteously  prepared  a  table  giving  dilutions  for  sew- 
age liquors  of  varying  strengths,  with  stream  dejiths 
of  5  and  10  ft,  and  mixing  periods  of  one  and  six 
hours,  the  dilution  in  each  case  being  sufificient  to 
prevent  deoxygenation  below  6  and  4  c.c.  per  litre. 
As  stated  on  page  10  of  the  Eighth  Report,  table  B 
(page  11)  was  deduced  from  Prof.  Phelps'  table.  As 
the  original  table  has  not,  so  far  as  the  writer  knows, 
been  published,  it  may  be  interesting  to  give  it  below. 
The  figures  in  parentheses  are  taken  from  the  com- 
mission's table  B,  and  are  inserted  for  purjioses  of 
comparison.  It  will  be  seen  that  they  approximate 
closely  to  Prof.  Phelps'  figures. 

Estimated  dilution  for  various  sewages  in  order 
that  the  dissolved  oxygen  of  the  stream  shall  not  be 
reduced  below  6  c.c.  and  4  c.c.  respectively,  under  as- 
sumed conditions  of  depths  and  periods  of  complete 
mixing: — 

Mr.  Kershaw  says  that  when  the  sewage  flow  in- 
creases to  an  extent  rendering  the  dilution  afforded 
by  the  river  barely  sufificient,  further  treatment  of  the 
sewage  may  be  necessary.  If  it  is  crude  sewage,  the 
suspended  solids  may  have  to  be  removed  by  screen- 
ing or  settlement.  In  tidal  waters  it  may  be  advisable 
to  store  the  sewage  and  discharge  only  on  the  ebb- 
tide. It  may  even  be  necessary  to  treat  fully  a  part 
of  the  sewage,  and  to  discharge  this  mingled  with  the 
tank  liquor. 

Having  refered  to  Dr.  Gilbert  J.  Fowler's  recent 
paper  on  "Purification  of  Water  by  Activated  Silt," 
he  gives  the  conclusions  arrived  at  by  the  consulting 
engineers   in    their   re])ort   to   the    International   Joint 
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C  ominission  of  Canada  and  the  United  States,  on  the 
problem  as  to  what  should  constitute  the  limiting  load 
to  be  imposed  on  a  water  i)ijrification  plant  which, 
inter  alia,  is  as  follows: — 

"In  waterways  where  some  pollution  is  inevitable 
and  where  the  ratio  of  the  volume  of  water  to  the 
volume  of  the  sewage  is  so  large  that  no  local  nuisance 
can  result,  it  is  our  judgment  that  the  method  of 
sewage  disposed  by  dilution  represents  a  natural  re- 
source and  that  the  utilisation  of  this  resource  is 
profitable  for  economic  reasons,  provided  that  an  un- 
reasonable Ijurden  of  responsibility  is  not  placed  upon 
any  water  purificatic)n  plant,  and  that  no  menace  to 
the  |)ublic  health  is  occasioned  thereby.  .  .  The  nature 
of  the  sewage  treatment  re(iuired  should  vary  accord- 
ing to  the  local  condition  and  its  remoteness  from 
other  communities,  with  the  intent  that  the  cost  of 
sewage  treatment  may  be  kept  reasonably  low.  In 
general,  the  simplest  allowable  method  of  sewage 
treatment,  such  as  would  be  suitable  for  small  com- 
munities remote  from  other  communities,  should  be 
the  removal  of  the  larger  sus[)ended  solids  by  screen- 
ing through  a  ,'4-in-  mesh  or  by  sedimentation."  .  .  . 
The  inquiry  which  the  International  Joint  Commis- 
sion undertook  related  mainly  to  the  Great  Lakes  and 
the  cities  on  their  shores. 

In  conclusion,  Mr.  Kershaw  deals  with  sea  dis- 
posal by  dilution,  in  which  case  he  says  complicatit)ns 
arise,  and  local  conditions  must  be  carefully  consider- 
ed. Currents  in  the  sea  vary  with  the  state  of  the 
tide,  and  there  are  undercurrents  to  be  considered. 
Surface  plants  are  subject  to  wind  influences  and  may 
mislead.  Several  cycles  of  tides  should  be  observed, 
and  tem])eratures  should  be  taken.  He  then  quotes 
Belfast  and  New  York  as  interesting  examples  of 
sewage  disposal  in  tidal  waters,  and  gives  details  of 
the  amounts  of  dilution,  which,  in  the  case  of  Belfast, 
amounted  to  1  in  2,000,  and  in  New  York  to  only  1 
in  200,  and  consecjuently,  as  Mr.  Kershaw  remarks, 
"at  certain  points  in  the  harbor  offence  both  to  the 
eye  and  nose  occurred."  Mr.  Kershaw  is  to  be  heart- 
ily congratulated  on  his  excellent  article,  which  brings 
the  (piestion  of  sewage  purification  by  dilution  up  to 
date. — The  Surveyor. 


The  Good  Roads  Appeal 

"Tlie  key-note  of  the  good  roads  appeal  seems  to 
be  largely  directed  towards  the  pleasure  use  of  the 
roads,"  said  the  lion.  K.  C.  Drury,  premier  of  Ontario, 
at  one  of  the  closing  sessions  of  the  good  roads  con- 
vention at  Victoria,  B.  C.  This  is  not  altogether  the 
ca.se  in  Ontario,  he  went  on  to  say,  largely  owing  to 
the  more  thickly  .settled  state  of  that  part  of  the  Do- 
minion, and  to  the  somewhat  remarkable  fact  that  the 
distribution  of  motor  cars  among  the  population  of 
2,0(X),000  is  in  the  proportion  of  one  car  tt)  every 
twelve  persons.  .\  situation  of  this  kind,  he  .said,  in 
which  practically  one-half  of  the  entire  population 
could  be  .set  on  wheels,  is  unparalled  in  the  history 
of  transi)ortation,  and  has  created  a  great  democratic 
problem  which,  briefly  stated,  is  that  of  as  quickly  as 
possible  giving;  the  benefit  of  goods  roads,  suitable  to 
the  new  traffic  requirements,  to  all  the  people.  This 
means,  not  a  great  traffic  canal,  so  to  speak,  designed 
to  serve  principally  heavy  high  speed  traffic  between 
congested  points,  but  a  system  of  circulation  like  (hat 
of   the    human   bodv.   which   will   in    its   ramifications 


reach   every   part   in  exact  accordance  with   the  re- 

<|uirements. 

Premier  Drury  then  described  the  Oiilarii>  gov- 
ernment |K>!icy  in  regard  to  the  provincial  ruad  *ys- 
tem,  and  the  work  being  done  by  the  county  and 
township  authorities.  He  laid  emphasis  on  the  fact 
that  no  particular  type  of  r«ad  construction  ix  favored. 
the  general  principle  being  to  use  materials  found 
on  the  road  allowance  as  far  as  practicable,  with 
modifications  to  suit  the  conditions  of  tra'ffic  as 
altered  by  the  rapid  popularity  of  the  motor  car. 
He  recognized  the  gn>wing  freight  traffic  on  the 
highways  as  an  expression  of  public  desire.  The 
motor  truck  has  made  it  possible  for  fruit  fanners  to 
pick  their  cro|>s  of  berries  in  the  afternoon  and  de- 
liver them  at  the  market  one  hundred  miles  or  more 
away  early  the  next  morning.  ( )ther  classes  of 
freight  can  be  as  (|uickly  and  efficiently  handled,  and 
the  convenience  of  the  method  is  such  that  the  public 
will  demand  its  recognitiim  and  that  due  provision 
will  be  made  for  it. 

Concluding,  he  urged  that  reaction  l>e  guarded 
against.  There  is  a  danger  that  in  meeting  the  new 
conditions  the  limits  of  sound  business  building  may 
be  overstepped  and  a  situation  analogous  to  the  rail- 
ways of  the  Dominit)n  created.  This  can  be  avoided 
by  proceeding  slowly,  having  plans  well  digested  in 
advance  and  not  exceeding  in  our  programmes  the 
country's  power  to  pay. 


Reduction  in  Public  Liability  Insurance  Rates 

The  Toronto  Builders'  Exchange  have  been  en- 
deavoring for  several  months  to  obtain  a  reduction  in 
rates  for  public  liability  insurance,  and  they  have  now 
received  advice  from  the  Fidelity  Agency  of  Canada 
Limited  that  at  a  meeting  <if  the  Casualty  Under- 
writers' Association  on  June  15th,  new  rates  were 
drawn  up,  involving  some  large  reductions. 

This  form  of  insurance  has  not  l)een  very  popular 
in  Canada  until  the  la.st  two  or  three  years.  Within 
that  period,  however,  a  great  demand  has  ari.sen,  and 
companies  have,  therefore,  just  been  placed  in  po.si- 
tion  to  base  their  rates  on  their  experience. 

Some  of  the  reductions  are  as  follows.  com|>ared 
with  the  previous  rates  charged: 

New  Rale  Old  Rale 

Steel  erection 

.Mterations  and  additions  to  buildinKs 

tarpentry  work 

Chimney  construction!! 

t'oncrete  work — huildings 

Concrete  w<irk — sidewalks 

Masonry  work 

Marble  &  stone  sellinfr  away  from 

shop— exterior 
PlasttrinR 
PlumhinK 
Sewer  work 

Minimum  premium  IS.00        50.00 

The  rate  for  property  damage,  which  may  be  in- 
cluded with  public  liability  |>olicy.  is  Myjfr  of  the  puh- 
lic  liability  rate,  with  a  minimum  premium  of  $25.00. 


MS 

«.00 

.15 

1.00 

.25 

1.00 

.45 

1.00 

M 

IjOO 

.45 

IM 

.45 

1.00 

.45 

1.00 

.15 

JU 

.15 

JS 

.85 

1.00 

The  Departmcnl  of  Telephones  of  the  Province  of  Sa.«- 
katrhrwan  has  issued  its  annual  report  for  Ihe  Ananctal 
year,  ended  .\pril  .10.  IWl,  copies  of  which  'are  now  avail- 
able. 
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Weekly  House  Suggestion  No.  26 


Stucco  is  a  very  prominent  factor  in  the  exterior 
beauty  of  this  attractive,  square-plan  home,  which  is 
another  of  the  many  residences  erected  by  Mr.  H. 
Addison  Johnston,  in  the  Beach  district,  Toronto.  The 
general  exterior  construction  is  brick  on  the  first  floor, 
with  stucco  on  metal  lath  above,  stucco  also  being  used 
around  the  large  bay  window  on  the  dining  room. 

The  feature  of  the  ground  floor  interior  is  the 
large  living  room  with  its  handsome  horse-shoe  fire- 
place, on  either  side  of  which  are  built-in  seats. 
This  room,  as  are  the  other  rooms  on  the  ground  floor, 
is  trimmed  with  oak  and  has  quarter-cut  oak  floors. 
The  dining  room  is  also  large  and  is  abundantly  sup- 
plied with  natural  light  by  the  beautiful  bay  window 
on  the  side.  Th-e  dining  room  and  kitchen  arrange- 
ment, as  seen  on  reproduced  plan  herewith,  is  very 
convenient  and  the  latter  room  is  thoroughly  equipped 
with  many  modern  service  features. 

The  location  of  the  sun  room  in  this  house  is  un- 
usual and  is  deserving  of  special  note.  It  will  be  seen 
on  plans  shown  below  that  this  room,  being  available 
from  the  landing,  has  the  advantage  of  accessibility 
from  the  ground  or  bedroom  floors. 

The  bedrooms  are  all  trimmed  in  pine,  enamelled 
white,   and    the    upstairs    hall   is   trimmed    in    fir.     The 


rooms  are  all  bright  and  roomy  and  are  well  equipped 
with  wardrobe  and  closet  space. 

There  is  a  basement  under  the  entire  area  of  the 
house,  divided  into  laundry,  coal  storage  space  and  hot 
water  heating  plant. 


The  builder,  Mr.  H.  Addison  Johnston,  1.5  Silver- 
birch  .\ve.,  Toronto,  has,  in  the  construction  of  this 
residence,  shown  the  possibilities  for  attractiveness  in 
the  simple,  square-plan  home. 
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The  Ontario  Gypsum  Company 

'I'he  atU'nti(jii  of  our  readers  is  asked  to  the  ad- 
vertisement of  the  CJiitario  Cjypsum  Co.,  in  this  issue. 
This  advertisement  refers  to  the  material  .suijplied 
by  this  comiJany  in  the  construction  of  the  Mount 
Koyal  Hotel.  Owin^j  to  a  misunderstandinjj  it  was 
omitted  from  our  June  28  issue,  which  contained  an 
18  page  description  of  that  huge  hotel  structure. 


Mainly  Constructional 

East  and  West-  From  Coast  to  Coast 


A  by-law  to  raise  .f.'i82.096  for  relief  sewers  will  be  in- 
troduced at  the  next  meetiiiK  of  the  city  council  at  Toronto. 

Mcssr.s.  Stewart  &  Goffin  recently  purcha.sed  the  l)uild- 
ing  business  of  Mr.  L.  Williams,  at  St.  Catharines,  Ont., 
and  are  located  at  .^:t  North  Street,  that  city. 

$.5()n,()0()  worth  of  the  city  of  Winnipeg's  bonds  for  hous- 
ing purposes  liave  been  placed  and  the  remaining  issue  of 
$.iOO,noo  will  be  availal)lc  shortly. 

The  Federal  Ironworks  have  opened  offices  and  work- 
room at  1112  St.  Patrick  St.,  Montreal,  and  will  carry  on  the 
business  of  dealers  and  erectors  of  ornamental  iron. 

Toronto's  fire  bill  for  the  first  six  months  of  the  year 
was  nearly  a  half-million  dollars.  The  total  damage  to  build- 
ings and  contents  was  .$4.(1,575,  the  loss  to  buildings  being 
.$1^8,98,'-)   and   to   contents  $292,590. 

The  mill  of  the  Northern  Construction  Company,  at 
Kamloops,  B.  C,  was  totally  destroyed  by  fire  recently,  at 
an  estimated  loss  of  $100,000.  .\bout  two  and  a  half  million 
feet  of  lumber  were  also  destroyed. 

By-laws  for  the  erection  of  new  car  barns,  the  purchase 
of  new  cars  and  the  double-tracking  of  a  stretch  ol  single 
tracking  will  be  voted  on  by  the  ratepayers  of  Kitchener, 
Ont.,  sometime  during  the  month  of  August,  it  has  been 
announced. 

The  firm  of  SutclifTc  &  Neelands,  of  New  Liskeard,  Ont., 
has  been  incorporated  as  a  limited  company  and  wilt  be 
known  as  Sutcliffc  &  Neelands,  Limited.  The  head  office 
pf  the  new  firm  will  continue  to  be  at  New  Liskeard  and 
the  capital  is  $50,000. 

It  has  been  decided  that  the  proposal  to  raise  $200,000 
for  an  athletic  stadium  at  Toronto  to  be  erected  on  the 
waterfront  east  of  the  Kxhibition  grounds,  must  be  submitted 
to  the  ratepayers.  A  by-law  will  therefore  be  voted  on  by 
the  ratepayers  at  an  early  date. 

A  recent  report  states  that  the  British  Empire  Steel 
Corporation  is  planning  extensive  additions  and  repairs  to 
its  plant  at  Sydney,  N.  S.,  and  engineers  are  at  present  pre- 
paring plans  for  new  open  hearths  and  blooming  mill.  The 
work  will  include  the  rebuilding  of  one  blast  furnace  and  the 
repairing  of  aiiother. 

A  recent  report  is  to  the  effect  that  there  is  a  likeli- 
hood of  the  resumption  of  work  on  the  dry  dock  at  Esquimalt. 
B.  C,  which  was  suspended  shortly  after  the  new  King 
■government  went  into  office.  The  sum  of  $1,000,000  was 
included  in  the  supplementary  estimates  brought  down  re- 
cently, for  the  continuation  of  this  work,  and  it  is  expected 
that  the  contractors,  Messrs.  P.  Lyall  &  Sons,  will  shortly 
be  given  authority  to  resume   work. 

Messrs.  Robertson  &  Kendell,  Ltd.,  a  branch  of  Robert- 


son &  F'artncrs,  have  been  awarded  the  cootract  for  the 
extension  of  the  concrete  dam  at  Ocean  Falls,  at  the  head 
of  C'ousins  Inlet,  .'JOO  niiles  north  of  S'ancouver.  Thi«  con- 
tract will  involve  the  expenditure  of  about  $2SO,om  and 
will  include  a  IS  ft.  addition  to  the  heiffht  of  the  existioK 
retaining  wall,  the  new  wall  to  be  «S0  ft.  long.  35  (t.  thick 
at  the  base  and  10  ft.  at  the  top.  .\  large  paper  company 
at  this  point  depends  upon  it»  water  supply  from  this  dam. 

The  difficulties  between  Mr.  John  Pearson,  architect  for 
the  new  parliament  buildings  at  Ottawa,  and  the  Dominion 
Government,  will  be  considered  by  the  folh>wing  special 
commission  composed  of  three  representative*,  one  from 
each  of  the  parties,  who  will  determine  Mr.  Pearson's  right 
to  the  extra  commission  claimed  for  his  work  in  connection 
with  the  above  contract;  Miessrs.  H.  Marler.  (St.  Lawrence- 
Montreal,  representing  the  Liberals);  F.  White,  (I^ndon. 
the  Conservatives);  and  Robert  Forke,  (Brandon,  the  Pro- 
gressives). 

Building  permits  issued  at  Port  .\rthur.  Ont.,  for  the 
six  months  of  Itt22,  ending  June  30,  amounted  to  $910,103.00. 
as  compared  with  $78,327.00  for  the  same  period  of  last  year. 
being  an  increase  for  1922  of  $831,775.00.  or  more  than  I.- 
000  per  cent.,  according  to  figures  given  out  recently  by  the 
building  permit  branch  of  the  city  engineer's  department. 
The  prospects  for  the  remaining  six  months  are  fair.  In- 
dustrial expansion  is  responsible  for  the  greater  portion  oi 
the  1922  permits,  which  includes  a  paper  mill  addition^  lo 
the  Port  .\rthur  division  of  the  Provincial  Paper  Mills. 
Limited,  to  be  completed  by   December  1. 


Personal 

Mr.  George  A.  Zimmerman  resigned  as  alderman  of  the 
city  of  Kitchener,  Ont..  recently  to  take  over  his  new  position 
of  civic  building  inspector.  Mr.  Zimmerman  is  an  experienced 
plumber  and  is  conversant  with  the  building  requirements 
of  the  city  and  for  these  reasons  was  favored  by  the  council 
for  the  position. 


Obituary 

Mr.  .\lfred  D.  Learoyd,  prominent  contractor  of  Wind- 
iior,  Ont.,  died  recently  at  his  home  in  that  city  after  an 
illness  of  six  months.     Deceased  was  62  years  of  age. 

Mr.    Robert    Harmer,    president   of    the    Sawyer-llassey 

Company,  Ltd..  of  Hamilton,  died  recently  at  his  home  in 
Toronto.  Mr.  Harmer  was  born  in  Essex.  England.  69  years 
ago,  but  came  to  this  continent  at  an  early  age.  He  located 
in  Toronto  in  1879  and  was  instrumental  in  the  founding  of 
the  Massey-Harris  Company  in  that  city.  He  later  became 
connected  with  the  Sawyer-Massey  Company,  becoming  presi- 
dent of  this  company.  Deceased  was  also  president  of  the 
Canada  Furniture  Co.,  Woodstock,  Ont.:  president  o(  the 
Seaman  Kent  Co.  Ltd..  of  Toronto,  and  a  director  of  the 
Gray   Dort   Motors.   Ltd..  Chatham. 

Mr.  William  Newman,  superintendant  of  the  wrrrking 
department  of  the  John  E.  Russell  Construction  Co.,  Toronto, 
was  accidentally  killed  recently  when  he  fell  into  the  hold 
of  the  steamer  Joyland.  Deceased  was  bom  in  Kingston 
49  years  ago  and  began  his  career  with  Mr  John  Gaskin  in 
that  city,  as  naval  architect.  He  was  also  with  the  Donnelly 
Wrecking  Company,  of  Kingston,  the  Bertram  Shipbuilding 
Co..  of  Toronto,  and  about  10  ycar.«  ago  became  connected 
with  the  Poison  Iron  Works  Co.,  of  Toronto,  in  the  capacity 
of  naval  architect  and  yard  manager,  where  he  remained 
until  the  closing  down  of  this  Arm.  He  joined  the  John  E. 
Russell   Company  two  year*  ago. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  July  4  to  July  11,  1922 

Dominion  Wide  Sarvic*  £cciiuiv«  to  "Contract  Record  &  Engineering  Reviett" 


Waterworks,  Sewerage  and 
Roadways 

Bosanquet  Twp.,  Ont. 

Bosanquet,  Stephen,  West  Wi  hams 
and  McGillivray  Twp.  Councils  will  con- 
struct drainage  system  to  cost  $60,000. 
Geo.  A.  McCubbin,  Engr.,  135  King  St., 
■Chatham,  Ont. 

Cayuga,  Ont. 

R.  S.  Colter,  Town  Clerk,  has  plans 
and  will  receive  tenders  until  July  15th 
for  construction  of  concrete  pavement. 

Durham,  Que. 

Road  costing  $30,000  is  being  con- 
structed by  Town,  work  by  day  labor. 
A.  J.  Lyster,  secy. 

Grimsby,  Ont. 

Town  Council  will  construct  extension 
to  intake  pipes,  and  pier,  work  by  day 
labor  under  supervisron  of  Mr.  Bromley, 

Engr. 

Maidstone  Twp.,  Ont. 

A.  C.  Mousseau,  R.  R.  No.  1,  South 
Woodslee,  secy.-treas.  Maidstone  Twp. 
Council,  will  receive  tenders  until  July 
17th  for  drainage  improvements. 

Oakville,  Ont. 

Percy  A.  Bath.  Town  Clerk,  has  plans 
and  will  receive  tenders  until  July  17th 
for  concrete  pavement,  sidewalks,  curbs 
and  gutters.  Plans  also  with  Jas.  A. 
Bel!  &  Son,  Engrs.,  Court  House,  St. 
Thomas. 

Thornbury,  Ont. 

E.  Rorke,  clerk,  will  receive  bulk  and 
separate  tenders  until  July  15th  for  ma- 
terial and  construction  of  sewer.  James, 
Proctor  &  Redfern  Ltd.,  Engrs.,  36  To- 
ronto St.,  Toronto. 

CONTRACTS  AWARDED 

Dresden,  Ont. 

General  contract  for  construction  of 
concrete  pavement  costing  $60,000  for 
Town  is  awarded  to  Cadwell  Sand  & 
-Gravel  Co.,  228  Sandwich  St.  W.,  Wind- 
sor, Ont.  W.  G.  McGeorge,  Engr.,  153 
Queen  St.,  Chatham. 

Fort  Frances,  Ont. 

General  contract  for  construction  of 
concrete  pavement  costing  $33,941  for 
Town  is  awarded  to  John  East  Co.,  Fort 
Frances. 

Grimsby  Twp.,  Ont. 

Contract  No.  594,  asphaltic  concrete 
pavement  for  Prov.  Gov't.,  is  awarded  to 
Warren  Bituminous  Paving  Co.  of  On- 
tario Ltd.,  54  University  Ave.,  Toronto. 

Lindsay,  Ont. 

General  contract  for  construction  of 
macadam  road  on  Colbourne  St.  for 
Town  is  awarded  to  Standard  Paving 
Ltd.,  Central  Chambers,  Ottawa.  Oliver 
Smith,  Engr. 

St.  Catharines,  Ont. 

Contract  No.  198  for  concrete  road 
costing  $75,000  for  Prov.  Gov't,  is  award- 


ed  to  Frid   Construction   Co.  Ltd.,   Clyde 
Block,  Hamilton. 

Windsot,  Ont. 

City  Council  awarded  contracts  for 
paving  on  following  streets:  Wyandotte 
St.,  Merlo,  Merlo  &  Ray,  Ford  City, 
Ont.;  Louis  Ave.,  Chick  Contracting  Co. 
Ltd.,  McDougall  Ave.;  Pitt  St.  and  Bruce 
Ave.,  Cadwell  Sand  &  Gravel  Co.,  228 
Sandwich  St.  W.     M.  E.  Brian,  Engr. 

Yellow  Head  Pass,  B.  C. 

General  contract  for  roadwork  costing 
$61,000  for  Prov.  Gov't,  is  awarded  to 
Cotton  Co.  Ltd.,  False  Creek,  Vancou- 
ver. 

York  Twp.,  Ont. 

Twp.  Council  awarded  following  con- 
tracts for  pavements  and  grading:  Dun- 
vegan  Rd.,  $8,000,  Kilmer  &  Barber,  24 
Adelaide  W.,  Toronto;  Forest  Hill  Rd., 
$7,400,  Constructing  &  Paving  Co.,  Con- 
federation Life  Bldg.,  Toronto;  Norman- 
na  Ave.,  $7,500,  Godson  Contracting  Co., 
Manning  Chambers.  Toronto;  Bicknell 
Ave.,  Britnell  Contracting  Co.,  Baxter 
St.,  Toronto.  F.  Barber,  Engr.,  40  Jarvis 
St.,  Toronto. 


Railroads,  Bridges  and 
Wharves 

Boston  Bar,  B.  C. 

C.  N.  Rlys.  will  rebuild  bridge  at  cost 
of  $30,000. 

Petrolia,  Ont. 

Michigan  Central  Rly.  will  construct 
spur  line.  Alex.  Leslie,  Engr.,  M.  C.  R. 
offices,  St.  Thomas,  Ont. 

Port  Bruce,  Ont. 

Dom.  Gov't.,  Dep't.  Pub.  Works,  con- 
template repairing  pier  and  harbor. 

CONTRACTS  AWARDED 

Montreal,  Que. 

Contract  No.  2  for  wharf  for  Harbor 
Commrs.  is  awarded  to  Sterling  Con- 
struction Co.,  P.  6.  Box  336,  Montreal. 
T.  W.  Harvie,  Engr. 

Orangeville,  Ont. 

DufTerin  County  Council  awarded  fol- 
lowing contracts:  100'  reinforced  con- 
crete arch  truss,  $8,374,  Jno.  Langdon, 
Kenil worth.  Ont.;  2-85'  reinforced  con- 
crete arch  truss,  $12,055,  John  Kidd.  In- 
glewood,  Ont.;  culverts,  .'Mfred  .\rnott. 
Conn,  Ont. 


Public  Buildings,  Churches 
and  Schools 

Baie  St.  Paul,  Que. 

School     Bd.     contemplate     erection     of 
school.     C.  Simard.  secy. 

Bobtail,  Alta. 

Plans    are    being    prepared    for    school 


for   Bobtail   S.   D.   No.  4107.     A.   Liddle, 
secy.-treas.,  Ponoka,  Alta. 

Brantford,  Ont. 

Kev.  Albert  Carr,  24  Edwin  St.,  has 
plans  and  will  receive  tenders,  no  closing 
date  set,  for  erection  of  church  to  cost 
$20,000.  J.  F.  Brown,  architect,  105  King 
E.,  Toronto. 

Brody,  Alta. 

Brody  S.  D.  No.  1783,  will  erect  addi- 
tion to  school.  John  Galinowski,  secy.- 
treas.,  Mundare,  Alta. 

Chicoutimi,   Que. 

Erection  of  school  is  contemplated  by 
School  Bd.    J.  D.  Villeneuve,  secy. 

Conrad,  Alta. 

Erection  of  school  is  planned  by  Con- 
rad S.  D.  No.  4077.  E.  W.  Holroyd, 
secy.-treas.,  Boync  Lake,  .Mta. 

Dubuc,  Alta. 

Plans  are  being  prepared  for  school 
for  Dubuc,  S.  D.  No.  4116.  O.  Balcaen, 
secy.-treas.,  Vegreville,  Alta. 

Harewood,  Alta. 

E.  W.  Smith,  Dewberry,  secy.-treas. 
Harewood  S.  D.  No.  4112.  has  plans  and 
will  receive  tenders  until  July  19th  for 
erection  of  school. 

Lac  Aux  Sables,  Que. 

Erection  of  school  is  contemplated  by 
School  Bd.    O.  Chavigny,  secy. 

Living  Spring,  Alta. 

Plans  are  being  prepared  for  school  for 
Living  Spring  S.  D.  No.  4114.  R.  D.  Sig- 
man,  secy.-treas.,  Benton,  Alta. 

London,  Ont. 

Brig.  Crighton  will  receive  tenders,  no 
closing  date  set,  for  rebuilding  Salvation 

.•\rmy  Citadel. 

Moncton,  N.  B. 

Erection  of  high  school  costing  from 
$50,000  to  $75,000  is  contemplated  by 
School  Bd.  .^mos  O'Blensis,  secy.,  Vic- 
toria School. 

Montreal,  Que. 

Jos.  \'enne,  architect,  402  Plessis  St., 
has  plans  and  will  receive  tenders  until 
July  15th  for  erection  of  church  for  Par- 
ish  of  Sacred   Heart,  835   Ontario  St.   E. 

J.  D.  Pilon,  secy.  Catholic  School 
Cmsn.,  West  District,  2198  St.  James  St.. 
has  plans  and  will  receive  tenders  until 
July  20th  for  erection  of  St.  Clothilde 
school  and  residence  to  cost  $200,000. 
Plans  also  with  Chas.  David,  architect,  3 
Burnsidc   Place. 

Mount  Forest,  Ont. 

Pub.  School  Bd.  plan  alterations  to 
school.     S.  J.   Short.  Chrm. 

Mundare,  Alta. 

Rev.  Father  Roe,  St.  Joseph's  Convent. 
Mundare,  will  receive  separate  tenders 
for  general  plumbing  'and  heating  con- 
tracts for  erection  of  college  to  cost  $20.- 
000. 

Rowley,  Alta. 

Plans    are    being    prepared    for    school 
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'Selling"  Highways  to  the  Public 


A  new  phase  of  the  highway  ])roblem  that  is  as- 
suminp;  iniiiortance  in  the  mind.s  of  engineers  is 
drawn  attention  to  by  our  contemi)orary  " Engineer- 
ing News-Record"  which  .states  that  until  recently 
chief  consideration  has  been  given  to  financing,  de- 
sign, construction,  and  maintenance.  Now,  however, 
that  the  various  highway  departments  have  made  sub- 
stantial i)rogress  in  spinning  their  traffic  webs  be- 
tween inii)ortant  centers  to  form  an  interconnected 
svstem,  the  problem  of  operation  looms  large.  F"or 
tiic  most  part  the  highway  departments  have  rea.son- 
ed  thus:  Our  job  ends  with  the  construction  and 
maintenance  of  roads;  let  the  public  use  them  as  it 
will.  Today,  however,  according  to  the  "News-Rec- 
ord," we  find  certain  highway  departments— Wiscon- 
sin is  an  example— going  a  step  further,  by  selling 
its  product  to  the  road  user.  To  accomplish  this  end 
the  Wisconsin  department  has  each  year  for  several 
years  issued  an  excellent  map  of  the  state  trunk  high- 
way svstem.  The  latest  edition  contains  forty-eight 
pages  folded  to  a  convenient  pocket  size.  There  is 
shown  first  a  key  map  of  the  entire  state,  followed 
bv  maps,  on  a  larger  scale,  of  different  sections.  All 
routes  are  numbered  and  the  condition  and  surfacing 
are  indicated  in  every  case  by  the  use  of  different 
conventions,  red,  black,  and  purple  ink  being  em- 
ployed. In  addition,  the  mai)s  indicate  points  of  his- 
torical, scenic,  and  industrial  interest,  camping  sites, 
state  parks.     There  is  a  real  business  return  for  the 


state  in  such  a  publication  as  this.  Increaticd  high- 
way traffic  turns  revenue  not  onlv  into  the  hotels  and 
shops,  but  into  industries  of  all  Kind.s.  In  this  coun- 
try the  deveU)pment  of  tourist  traffic  as  a  means  of 
paying  indirectly  for  road  construction  and  mainten- 
ance has  been  almost  entirely  neglected.  Highways 
can  be  made  to  yield  dollar-and-cents  return.s  jusi 
as  surely  as  does  Swiss  scenery  if  the  technical  con- 
ception of  them  can  be  leavened  by  a  pro|Jcr  amount 
of  promotional  instinct.  In  this  there  is  a  worth  while 
suggestion  for  our  own  provinces,  now  that  they  are 
actively  engaging  in  intensive  road  improvement. 


Hydro-Electric  Development 


During  the  past  decade  or  two,  ever-increasing 
attention  has  been  centered  uiK)n  a  development, 
which,  in  its  enormous  potentialities,  promi.ses  to  play 
a  vitally  important  role  in  the  development  of  the 
Dominion.  This  is  the  |)roducti<>n  of  hydro-electric 
energy. 

That  this  industry  has  been  becoming  more  and 
more  important  in  recent  years,  is  due  to  various  fac- 
tors. The  continuous  rise  in  the  price  of  fuel,  as  well 
as  the  diminishing  sunjply.  has  induced  a  search  for 
substitutes,  and  hydro-electric  power  has  proved  its 
value  in  this  field.  Furthermore,  the  growing' com- 
plexity of  transportation  ])roblems  suggests  a  wider 
use  of  electric  power,  .\nother  factor  is  the  ability, 
due  to  recent  technical  im;)rovcmcnts.  of  transmitting..; 
Dower  of  high  voltage  a  much  longer  distance  than 
formerly  was  possible. 

With  re.fpect  to  the  amount  of  hydro-electric  fiow- 
er  already  developed,  as  well  as  the  potential  supply. 
Canada  stands  among  the  foremost  of  the  nations  of 
the  world.  Nor  has  the  Diominion  been  slow  to  rr- 
alize  the  tremendous  possibilities  of  this  important 
resource.  That  a  creditable  showing  was  made  dur- 
ing 1921  in  the  development  of  water  power  in  Can- 
ada, is  indicated  by  reports  recently  published  by  the 
Department  of  the  Interior.  In  these  reports,  it  is 
shown  that,  in  spite  of  general  conditions  of  depres- 
sion throughout  the  country,  over  300.000  horse  power 
was  added  during  the  year  1921. 

I'rom  the  stand)oint  of  the  distribution  of  hydro- 
electric power  in  Canada,  the  central  electric  station 
industry  is  of  nrime  importance.  The  fact,  previously 
referred  to.  of  the  greatly  extended  radius  of  electrical 
transmission,  in  addition  to  the  fortunate  location  of 
water  |»ower  with  relatiim  to  centers  of  industry-,  has 
led  to  the  widespread  development  of  central  electric 
stations.  It  is  estimated  that  at  the  present  time  there 
is  invested  in  hydnvelectric  plants  and  systems,  en- 
gaged in  the  production  and  distribution  of  electric- 
al energy,  over  $437,000,000.  This  investment  re- 
|)resents  a  horse  iH>wer  of  2.013,000.  generated  in  282 
central  stations.  Of  this  amount,  the  pulp  and  pat>er 
industry  used  over  160,000  horse  power,  in  addition 
to  the  476.000  horse  power  generated  directly  by  the 
puin  and  naiH-r  companies.  Other  industries  used 
over  274.000  horse  power. 

Canada's  Record 
The  recent  development  of  water  power  in  Canada 
compares  verv  favtirably  with  that  of  other  countries. 
Compare  the  Canadian  record,  with  that  of  the  l"nited 
States,  for  exam'>le;  In  l'X)2.  Canada  added  47  h.i>. 
per  thousand  of  the  population,  in  comparison  with  an 
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addition  in  the  United  States  of  26  h.p.  in  the  same 
year.  In  1912,  the  Canadian  figure  was  198,  and  the 
American  figure  51.  In  1920,  the  Dominion  installed 
200  horse  power,  and  the  United  States  93  h.p.,  per 
thousand  of  the  population. 

With  these  important  additions,  the  developed 
water  supply  of  Canada  now  totals  well  over  2,763,000 
h.p.,  with  considerable  construction  under  way.  This 
gives  Canada  the  distinction  of  having  the  largest 
per  capita  development  of  any  country  in  the  world, 
with  the  one  exception  of  Norway.  The  near  future 
should  see  tremendous  strides  in  this  vitally  import- 
ant industry.  Canada  is  eminently  fortunate  in  her 
water  power  resources,  both  in  respect  to  amount  and 
seasonal  distribution  of  rainfall,  and  also  from  the 
standpoint  of  the  nature,  extent  and  location  of  the 
sources.  In  the  past,  prospective  water  power  sources 
have  been  thoroughly  investigated  and  intelligently 
administrated.  It  is  scarcely  possible  to  exaggerate 
the  vital  importance  of  this  industry,  not  only  in  re- 
lation to  its  use  for  light  and  heat,  but  more  particu- 
larly in  view  of  its  tremendous  value  in  the  develop- 
ment of  our  other  natural  resources. — Royal  Bank 
of  Canada. 


The  Benefits  of  Co-operation 

Address  of  Herbert  Hoover  Before  the 

American  Construction  Council — What  it  is 

Possible  for  the  Building  Industry 

to  Accomplish 

I  regard  this  meeting  as  an  event  of  first  import- 
ance. There  have  been  great  numbers  of  efforts  to 
bring  the  construction  industries  into  some  sort  of 
unity  of  organization  for  the  promotion  of  the  better 
and  higher  purposes  of  the  industry  and  up  to  the 
present  time  while  many  of  these  efforts  have  been 
fruitful  of  great  results  there  has  not  been  a  successful 
organization  of  the  industry  as  a  whole. 

The  organization  of  the  construction  industries 
so  that  they  shall  perform  their  best  and  highest  func- 
tions is  one  of  the  things  that  we  need  above  all 
others.  There  are  an  almost  infinite  number  of 
fields  in  which  the  individual  manufacturers,  the  in- 
dividual contractor,  the  individual  engineer  and  archi- 
tect can  do  practically  nothing  in  the  forwarding  of 
these  industries  in  those  directions  that  make  not 
only  for  public  interest  but  for  the  interest  of  the  in- 
dustries themselves  and  we  have  long  since  passed 
the  time  when  ])urely  individualistic  action  was  of 
avail ;  there  must  be  co-operation  in  our  industries 
if  we  are  to  secure  the  most  effectual  relations  from 
the  industries,  the  greatest  stability  in  the  industries 
themselves  and  the  greatest  national  service  out  of 
their  functions. 

Where  Co-operative  Action  is  Needed 

There  are  a  great  number  of  directions  in  which 
co-operative  action  can  be  had.  One  of  the  problems 
that  the  Department  of  Commerce  has  been  con- 
cerned with  since  this  administration  has  come  in 
has  been  that  primary  question  of  the  kinds  and 
qualities  of  materials;  the  establishment  of  standards 
aS  to  the  quality  and  as  to  the  nomenclature  by  which 
the  quality  is  described ;  in  the  lessenino-  of  freight 
on   one    thing;   in   the   maintenance   of   better   repute 


of  the  different  contributing  industries ;  in  the  less- 
ening of  litigation  and  the  hundreds  of  other  benefits 
that  come  from  that  one  problem  alone.  There  are 
problems  of  inspection  of  material,  of  the  simplifi- 
cation of  dimensions  in  material,  that  we  may  elimi- 
nate as  much  waste  as  possible  both  in  the  prepara- 
tion of  material  and  the  volume  of  goods  that  must 
flow  into  distribution,  the  waste  that  must  come  in 
materials  not  adapted  to  their  primary  and  many 
other  elements.  There  is  the  question  of  specifica- 
tions and  contracts,  the  question  of  statistics  and 
the  primary  fact  that  no  industry  can  be  conducted 
without  stability.  No  business  man  can  form  right 
and  proper  judgments  as  to  his  own  policies  and 
course  of  action  unless  he  is  properly  informed.  In- 
formation of  that  type  can  not  originate  in  the  in- 
dividual ;  it  must  take  place  by  joint  action  in  the 
collation  and  securing  of  that  type  of  knowledge  in 
a  hundred  directions.  It  ought  to  be  ])ossible  for 
every  business  man  to  know  the  jiroduction  and  con- 
sumption of  his  commodity  promj^tly  monthly  and 
annually.  It  ought  to  be  possible  to  know  the  volume 
of  construction  in  progress,  to  know  the  demand 
among  all  of  the  construction  industries  so  that  their 
plans  may  be  made  and  their  materials  laid  out  long 
in  advance  of  its  consumption,  and  unless  there  can 
be  better  judgment  than  there  has  been  as  to  the 
probable  need,  we  will  always  have  a  very  high  de- 
gree of  speculation  in  these  industries. 

There  are  a  great  many  problems  connected  with 
home-ibuilding,  encouragement  of  home  ownership, 
the  zoning  of  cities,  the  establishment  of  proper  and 
economical  building  codes,  the  great  problems  of 
labor,  the  problems  of  seasonable  employment,  the 
reduction  of  the  intermittency  of  employment  of  labor, 
the  encouragement  of  those  agencies  that  devoted 
themselves  to  the  limitation  of  jurisdictional  disputes, 
the  advancement  of  apprenticeships,  of  educational 
training  and,  in  fact,  i)robably  a  hundred  avenues 
where  co-operative  action  is  needed;  not  knowledge 
for  increase  of  efficiency  in  industry,  but  for  the  main- 
tenance of  its  own  stability  and  by  elimination  from 
it  of  unnecessary  speculation  and,  in  fact,  for  a  better 
functioning  of  industry  in  relation  to  our  national 
needs. 

I  scarcely  need  to  go  into  detail  with  regard  to 
these  questions  and  the  fine  and  effective  possibilities 
that  lie  in  them.  They  are  not  things  that  can  be 
solved  over  night.  They  are  certainly  things  that 
can  not  be  solved  unless  there  is  co-operative  action 
in  industry.  I  am  one  of  those  who  believe  that 
through  activities  of  this  kind,  these  matters  that  are 
of  vital  public  interest,  there  can  be  no  successful 
issue  unless  they  arise  from  the  initiative  of  the  in- 
dustry itself.  T  do  not  believe  these  results  can  be 
accomplished  by  bureaucracy  or  government  regu- 
lation and  therefore  if  we  would  stem  the  tide  of 
regulatory  powers  of  government  in  an  endeavor  to 
answer  every  complaint  arising  in  the  country  by 
which  we  now  curtail  the  progress  of  industry  itself, 
we  would  do  much  and  in  the  organization  of  this 
Council  you  will  have  taken  a  great  and  fundamental 
step  toward  that  end.  It  is  a  step  I  have  long  looked 
for — advocated — during  the  past  year.  We  have 
made  some  attempts  to  secure  solution  and  1  do  be- 
lieve that  in  bringing  all  the  elements  in  the  construc- 
tion industry  here  to  see  whether  or  not  joint  action 
can  not  be  secured,  you  are  taking  one  of  the  most 
important   steps  ever  taken.    .    . 
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Elimination   of   Shoddy   Construction 

Shortage  of  Housing  Tends  to  Increase  Hasty  and  Flimsy  Methods 

—Owner  Often  at  Fault— Building  in  a  Substantial 

Manner  is  Economical  in  the  Long  Run 


Because  of  the  rai)id  growth  of  the  country  and 
the  natural  shifting  of  the  centres  of  population,  we 
have  not  been  accustomed  to  the  erection  of  buildings 
designed  to  -endure  for  centuries,  such  as  will  be 
found  in  most  European  countries,  where  even  the 
farm  houses  and  homes  of  the  peasantry  are  of  stone 
and  brick.  With  the  tremendous  shortage  of  hous- 
ing to  be  made  up  and  with  the  inevitable  increase  in 
the  cost  of  structural  material,  the  natural  temi)ta- 
tion  may  be  towards  hasty  and  even  flimsy  construc- 
tion. A  strong  note  of  warning  against  this  was 
sounded  in  an  address  made  by  Lyman  Clark,  of  the 
( icneral  IClectric  'Company,  Schenectady,  N.  Y.,  on 
"The  Danger  of  Shoddy  Construction,"  before  the 
convention  of  the  construction  industries  held  under 
the  ausi)ices  of  the  Chamber  of  Commerce  of  the 
United  States  in  Washington. 

Building  construction  in  the  United  States,  .says 
Mr.  Clark,  involves  the  expenditure  annually  of  an 
amount  probably  equal  to  three  billion  dollars.  The 
very  smallest  economic  effect  ujxjn  this  expenditure 
naturally  involves  a  large  sum  of  money  and  we  may 
readily  afford  considerable  expense  in  devising  me- 
thods for  its  economic  use.  As  an  example,  if  our 
annual  outlay  for  building  construction  can  be  affected 
by  only  such  a  small  amount  as  1  ])er  cent  for  good 
or  for  evil,  or  1  per  cent  positive  value  and  1  per  cent 
negative  value,  we  have  the  possibility  of  creating 
a  saving  account  of  2  per  cent,  or  sixty  million  dollars 
annually,  which  is  the  interest  charge  at  6  per  cent 
t)n  a  total  of  33  1/3  per  cent  of  our  aimual  expendi- 
ture. VN'ith  this  large  saving  in  mind,  is  it  not  worth 
while  to  seriously  look  ahead  and  devise  every  ])os- 
sible  means  for  the  reduction  and  prevention  of  shod- 
dy in  building  construction? 

Causes  for  Shoddy  Construction' 

"There  are  many  causes  for  shoddy  construction 
that  are  traceable  to  the  ownership  of  property.  We 
look  upon  property  in  the  sense  of  invested  cai)ital 
upon  which  we  must  seek  a  financial  return.  Our 
constant  thought  is  to  develop  the  ])ro;)erty  for  one 
purpose  or  another,  that  it  may  make  a  return  on  the 
imested  capital.  l'"rom  the  standpoint  of  building 
construction  the  owner  is  always  confronted  with  the 
problem  of  what  best  can  be  done  with  his  projjcrty 
from  two  points  of  view ;  he  must  consider  the  prop- 
erty in  the  light  of  a  holding  with  ever  increasing  val- 
ue or  he  must  consider  it  in  the  light  of  something  to 
be  traded  in  as  an  article  of  commerce.  Where  the 
owner  has  adopted  the  latter  consideration,  there 
springs  up  within  our  urban  and  suburban  centres  an 
enormous  amount  of  building  construction. 

"There  is  a  cause  for  shoddy  construction  where 
the  owner  tries  to  seek  a  greater  earning  increment 
by  attemlpting  to  build  beyond  his  means.  Without 
sufficient  capital  requirements,  he  often  places  upon 
the  propertv  a  building  of  the  dimensions  and  con- 
tents he  desires  by  utilizing  shoddj'  construction.     In 


other  words,  he  is  forced  to  build  beyond  his  borrow- 
ing ability. 

A  Prenuiim  on  Good  Construction 

"While  it  may  be  a  delicate  question  to  impose 
ujjon  him  who  loans  funds  for  building  purposes,  a 
further  consideration  than  the  return  of  interest  and 
principal,  there,  however,  seems  to  be  a  growing  con- 
sideration that  financiers  must  be  more  concerned 
with  this  question  than  they  have  been  in  the  past. 
The  mortgagee  of  property  should  be  concerned  not 
only  in  the  assurance  that  principal  and  intere.st  are 
returned,  but  that  the  loan  has  been  wi.sely  and  judic- 
iously invested.  It  should  be  the  duty  of  one  loaning 
money  for  building  to  know  that  the  character,  kind 
and  quality  are  the  best  within  economic  means.  The 
life  of  building  structures  has  l>een  variously  estima- 
ted as  being  for  cheap  frame  tenements  of  from  ten 
to  fifteen  years  and  for  the  best  structural  buildings 
of  from  seventy-five  to  one  hundred  years.  A  rate 
for  sinking  funds  would  then  be  10  to  5  per  cent  for 
the  cheap  frame  tenements  for  a  term  of  nine  to  six- 
teen years.  In  the  structural  buildings  the  rate  of  the 
sinking  fund  would  only  need  to  be  I  per  cent,  and 
the  term  only  one-half  its  life.  Therefore,  we  may 
reduce  the  introduction  of  shoddy  construction  by 
impres.sing  upon  the  owner  the  economical  considera- 
tions of  building  well,  and  further,  by  making  it  dif- 
ficult to  obtain  loans  for  shoddy  construction.  We 
may  be  able  in  this  way  to  reduce  shoddy  construc- 
tion by  placing  a  premium  upon  good  construction. 

"We  have  comparatively  few  cities  with  what  arc 
munici|)ally  known  as  building  codes  and  none  of 
these  codes  absolutely  prohibit  the  use  of  shoddy  con- 
struction. In  the  majority  of  cases  they  are  made  out 
merely  to  prevent  fire  hazard  rather  than  to  create 
good  construction.  Attempts  have  been  made,  how- 
ever, to  clarify  and  unify  many  regulations  imposed 
upon  the  building  structure.  \\  c  may.  therefore,  hope 
by  this  means  to  greatly  reduce  shoddy  construction 
in  future  buildings. 

Reducing  Shoddy  by  Co-operative  Effort 

"Probably  no  better  means  for  rcdiKtion  of  shoddy 
is  provided  than  through  co-operative  effort  stimu- 
lated .  by  trade  associations.  There  has  been  a  tre- 
mendous amount  of  work  done  by  trade  associations 
in  setting  up  useful  and  economic  standards  that  have 
materially  reduced  the  waste  in  building  structures. 
There  is  still  a  great  deal  of  work  to  be  done  and  it 
would  seem  worthy  to  propose  that,  wherever  pos- 
sible, various  trade  assiKiations  should  be  notified  by 
the  architectural  profession,  by  the  engineering  so- 
cieties and  by  various  contractors'  asstuiations  of 
anything  that  will  tend  to  reduce  the  use  of  shoddy  by 
its  removal  from  the  market. 

"We  are  confronted  titday  in  the  construction  in- 
dustry with  the  price  of  lal>or  sufficient  to  necessitate 
the  u.se  of  only  g»xxl  material  and  certainly  entire 
elimination  of  shixldy  material.  It  is  impossible  to 
conceive  of  paying  the  prevailing  rates  of  labor  for 
the  introduction  of  shoddv.     If  one  will  undertake  to 
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examine  the  material  in  the  market,  it  will  be  clearly 
and  easily  seen  that  the  use  of  tjood  material  does  not 
vitally  affect  the  cost  of  building  structures ;  that 
those  concerned  with  building  operations  do  not  ex- 
amine thoroughly  the  market  |)rice  of  commodities, 
in  jilanning  building  structures  must  be  evident. 

"In  residential  building,  we  are  confronted  with  a 
condition  where  about  one-half  the  cost  goes  to  labor 
and  one-half  to  material.  Eliminating  certain  items 
of  material  that  are  by  an  average  amount  equal  to 
10  ner  cent.,  we  can  figure  on  obtaining  a  home  in  the 
definition  of  Webster :     'The  abiding  place  of  affec- 


tions.' Generally,  quality  may  be  ol)tained  at  an  ex- 
jiense  of  only  2^2  per  cent,  of  the  total  cost.  Some- 
times, through  the  apj^Iication  of  knowledge,  the  same 
is  true  without  any  increase  in  the  investment. 

"Shoddy  as  meaning  'waste'  must  be  eliminated  if 
we  are  to  approach  any  economical  refinement.  There- 
fore, may  I  suggest  that  all  interest  in  building  con- 
struction, the  banks,  insurance  companies,  merchants, 
industrial,  professions  and  trades  interest  themselve'; 
in  every  means  a\ailable  for  the  reduction  and  elim- 
ination of  shoddv  construction." 


Concrete    Pavement   Construction   in 

Hot  Weather 

Measures  to  be  Taken  to  Ensure  Satisfactory  Results  in  the 

Summer  Season — Protection  Against  Evaporation 

of  Necessary  Moisture  is  the  Chief  Essential 


Most  concrete  pavement  construction  is  in  pro- 
gress during  the  hottest  portion  of  the  year  and  under 
such  circumstances  there  are  a  number  of  precautions 
to  observe.  This  fact  makes  it  opportune  to  refer  to 
a  pamphlet  issued  some  time  ago  by  the  Portland  Ce- 
ment Association  entitled  "Concrete  Pavement  Con- 
struction in  Hot  Weather,"  from  which  several  ex- 
tracts are  taken.  When  suitable  measures  are  taken 
to  protect  the  pavement  from  hot  sun  and  drying 
winds  the  strength  and  wearing  qualities  of  the  pave- 
ment will  be  greatly  improved,  due  to  the  fact  that 
moisture  is  a  requisite  to  the  hardening  process  of  the 
concrete  mixture.  As  the  hardening  of  concrete  is 
not  a  drying  i)rocess,  the  newly  laid  pavement  must 
be  protected  against  evaporation  of  necessary  mois- 
ture. Concrete  hardens  best  and  most  uniformly  in 
the  presence  of  moisture.  Water  used  in  mixing  is 
required  for  the  chemical  changes  that  take  place  dur- 
ing the  hardening  process.  Concrete  mixtures  may 
be  properly  proportioned,  of  correct  consistency,  and 
all  other  details  requisite  to  good  construction  carried 
out,  yet  if  the  new  stock  is  exposed  to  hot  sun  or  dry- 
ing winds,  its  final  strength  will  fall  below  the  maxi- 
mum obtainable. 

Direct  heat  from  the  sun  and  drying  winds  from 
across  open  fields  must  be  guarded  against  on  con- 
crete roads  under  construction.  Residence  streets  are 
often  partly  shaded  by  trees  and  because  of  this  are 
subjected  to  uneven  hardening  unless  the  concrete 
is  protected.  One  cause  of  evaporation  of  -water  from 
newly  placed  concrete  on  street  and  alley  work  is  heat 
reflected  from  buildings  adjacent  to  the  pavement. 
The  walls  of  a  building  exposed  to  the  sun  will  con- 
tinue to  radiate  heat  for  some  hours  after  direct  rays 
of  the  sun  no  longer  strike  the  building  surface.  This 
situation  always  demands  close  attention  and  extra 
care  must  l)e  taken  to  protect  new  concrete  in  such 
locations. 

Prevention  of  Shrinkage  Cracks 

A  feature  of  concrete  pavement  construction, 
which  sometimes  gives  trouble  in  hot  weather,  is  the 
formation  of  fine  irregular  cracks  in  the  ■nirface  after 
the  finishing  has  been  completed  and  before  harden- 


ing has  fully  commenced.  W^hen  such  cracks  occur, 
they  are  usually  caused  by  unequal  shrinkage  of  the 
concrete,    tlie    exposed    surface    drying    out    slightly 


tttTnoo  (y  Hot.o'na  5»tLTCf>  inPiacc 


A  movable  frame,  which  rcUs  on  the  side  forms,  for  supportinR  canvas 
cover  for  newly  laid  concrete.  The  frame  can  be  securely  anchored  to 
the  side  forms  to  prevent  overturning -by  high  winds.  It  can  be  adjusted 
to    extra   pavement   widths   on    curves. 
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Upper:  Concrtu  re«4  •heuld 
b«  protected  imnwrltiuly 
■fter  layinc  by  canvu  tprod 

an    Ufht   (ri 


Lower  ri«htr  The  ponding 
method  of  curing  km  an  *%• 
ccUcni  tintem  on  level 
ttretcbet. 

Lower  le{t:  For  city  street* 
tprinkler  heads  connectad 
to  water  supply  form  a  con- 
venient nuthod  of  ciirins. 


while  the  lower  portions  retain  the  normal  amount  of 
moisture. 

After  such  cracks  have  formed  the  only  effective 
method  of  closing  them  is  to  go  over  the  surface  again 
with  finishins;  belt  or  paving  roller  until  the  harden- 
ing^ is  well  advanced.  Any  form  of  agitation  or  work- 
ing of  the  surface  durinj;  the  hardening  period  usual- 
ly results  in  closing  such  cracks  as  they  form,  or  in 
preventing  them  from  opening. 

The  method  of  avoiding  shrinkage  cracks  in  the 
finished  ];avement  will  he  found  satisfactory  in  the 
great  majority  of  cases.  Under  extreme  conditions 
of  heat,  particularly  when  a  hot,  dry  wind  blows  over 
the  pavement,  the  following  procedure  may  be  found 
necessary :  Cover  the  pavement  for  its  entire  width 
with  strips  of  burlap  as  fast  as  the  finishing  is  com- 
l)!cted.  The  burlap  cover  should  be  sprayed  with 
water  from  an  atomizing  nozzle,  so  that  the  burlap 
will  be  kejit  damj)  and  thus  prevent  evaporation  from 
the  concrete  beneath.  This  form  of  protection  can  be 
etTectively  accomnlished  by  providing  lengths  of 
suitable  pipe  with  water  under  pressure,  placed  along- 
side the  pavement  or  at  intervals  transversely,  the 
pil)e  havini;  enough  openings  with  atomizing  jets  to 
permit  a  fine  mist  to  play  over  the  entire  burlap-cov- 
ered surface  until  the  hardening  has  advanced  beyond 
the  stage  during  which  shrinkage  cracks  will  form. 
The  burlap  cover  is  essential  to  prevent  the  spraying 
water  fr(nn  co'lecting  in  such  quantities  as  to  form 
rivulets  which  might  injure  the  fresh  concrete  sur- 
face. 

Canvas  Covering 

When  the  hardening  of  the  concrete  has  progress- 
ed to  that  stage  where  there  is  no  longer  danger  of 
.shrinkaue  cracks  forming,  it  may  still  be  too  soft  to 


permit  ponding  or  covering  with  earth.  Mvcn  though 
hardening  may  be  well  advanced,  evaporation  will 
take  place  from  the  surface  unless  suitable  protectk>n 
is  given.  This  can  best  be  provided  by  suspending 
over  the  pavement  a  protecting  cover  of  canvas.  The 
illustrations  show  how  this  has  been  accom;>lished  by 
various  contractors.  Frames  are  provided  which  span 
the  pavement  and  sujjport  the  canvas  cover  at  a  suit- 
able distance  above  its  surface.  In  some  cases  these 
frames  are  designed  to  be  carried  from  place  to  place 
by  the  workmen  and  are  merely  laid  across  the  sur- 
face. In  other  instances  it  is  found  helpful  to  provide 
a  frame  with  small  wheels  which  will  travel  on  the 
side  forms,  permitting  the  entire  frame  and  canvas 
covering  to  be  pushed  ahead  as  the  work  progresses. 
Many  contractors  find  these  frames  effect  a  worth- 
while saving  in  time  and  canvas  covering.  They  are 
inexpensive  and  easily  constructed.  The  canvas  co%'er 
should  not  be  removed  until  the  concrete  is  hard 
enough  to  iKTinit  juinding,  or  covering  with  a  layer 
of  earth  or  sand. 

Curing  By  Ponding 

The  ponding  method  of  curing  is  u.sually  preferred 
on  level  stretches  of  pavement  t>r  sections  where  the 
gradient  does  not  exceed  two  per  cent.  After  the  can- 
vas covering  has  been  removed  and  the  surface  of 
the  fresh  concrete  sprinkled  with  water,  dikes  of  earth 
are  built  along  the  sides  of  the  pavement  to  a  suffi- 
cient height  to  maintain  a  twtvinch  depth  of  water 
over  the  crown.  To  prevent  ttxi  great  a  loss  of  water 
by  seepage,  a  secondary  longitudinal  dam  is  sometimes 
constructed  about  two  feet  in  from  the  edge  of  the 
pavement.  This  helps  to  insure  the  necessary  depth 
of  water  across  the  crown  of  the  section.  Transverse 
dikes  are  built  across  the  pavement  at  suitable  inter- 
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vals.  On  gradients  up  to  two  per  cent  or  more,  the 
transverse  dikes  must  be  spaced  at  such  intervals  that 
the  required  depth  of  water  will  be  maintained  on  the 
down-grade  side  of  the  next  higher  cross-dike.  This 
results  in  providing  a  series  of  ponds  in  the  length  of 
the  pavement  being  cured.  The  ponds  are  usually 
filled  at  noon  or  at  night  or  at  other  intervals  in  the 
concrete  mixing  so  as  not  to  deprive  the  mixer  of  a 
constant  water  supply  with  uniform  pressure.  Water 
is  kept  on  the  pavement  in  this  manner  for  at  least 
ten  days  and  often  for  two  weeks.  When  the  harden- 
ing has  progressed  to  the  desired  stage,  the  dikes  may 
be  broken  and  the  water  allowed  to  drain  away  or  to 
evaporate  as  may  be  most  convenient. 

At  the  end  of  ten  days  or  two  weeks,  hardening 
will  have  progressed  so  far  that  weather  conditions 
are  not  likely  to  affect  the  strength  of  the  concrete 
adversely.  Traffic  must  be  kept  off  the  pavement, 
however,  and  it  is  good  practice  to  keep  up  the  barri- 
cades until  the  concrete  is  thirty  days  old.  This 
length  of  time  is  particularly  desirable  if  the  pave- 
ment is  built  for  heavy  truck  traffic. 

Curing  By  Earth  Covering 

An  earth  covering  is  often  used  instead  of  the 
ponding  method.  After  the  canvas  protection  has 
been  removed  and  the  concrete  has  been  sprinkled 
with  water,  a  covering  of  .sand,  earth,  marsh  grass, 
hay,  or  other  water  retaining  material  is  spread  even- 


Prevent   shrinkage   cracks   or    "hair   checks"   by  rolling;  and  belting 
until    hardening    is    well    advanced 

ly  over  the  pavement  to  a  sufficient  depth.  The  use 
of  hay,  straw,  or  marsh  grass  for  covering  has  several 
advantages  over  earth.  Such  material,  when  spread 
in  a  layer  four  to  eight  inches  deep,  has  excellent 
moisture  retaining  qualities.  It  can  be  raked  up  eas- 
ily, loaded  and  hauled  ahead,  and  re-used.  It  is  fre- 
quently much  cheaper  than  earth  for  covering.  Any 
covering  must  be  thoroughly  soaked  at  intervals  fre- 
quent enough  to  prevent  it  from  drying  out  complete- 
ly. Sprinkling  of  the  cover  should  continue  through- 
out a  period  of  two  weeks  and  the  cover  itself  be 
allowed  to  remain  on  the  concrete  for  a  week  longer. 
It  is  important  to  see  that  the  vertical  edges  of  the 
pavement  slab  are  protected,  as  well  as  the  slab  sur- 
face. This  is  easily  accomplished  by  banking  a  suffi- 
cient depth  of  covering  material  against  the  edges. 
In  many  instances  it  is  found  advisable  to  build  dikes 
along  the  margins  to  help  retain  the  moisture  which 
is  applied  to  the  cover  by  sprinkling.  In  cool  weather 
when  the  hardening  of  concrete  proceeds  more  slowly, 
it  may  be  necessary  to  lengthen  the  period  during 
which  traffic  is  excluded  from  the  pavement  after  the 
application  of  moisture  has  been  discontinued.     This 


detail  should  at  all  times  be  under  the  control  of  the 
engineer  in  charge. 

Curing  By  Sprinkling 

On  city  street  pavements  it  is  frequently  incon- 
venient or  impossible  to  protect  concrete  pavements 
during  the  curing  period  either  by  ponding  or  by 
earth  covering.  In  such  cases  the  concrete  may  be 
kept  wet  by  means  of  sprinkler  heads  arranged  at 
suitable  intervals  and  connected  by  hose  to  the  city 
water  supply  or  the  contractor's  pipe  line.  When  the 
street  is  on  a  slight  gradient  the  line  of  sprinkler 
heads  may  be  so  arranged  that  the  water  flowing 
down  the  grade  will  cover  all  portions  of  the  pave- 
ment and  thus  reduce  the  number  of  outlets  which 
must  be  provided.  In  arranging  to  cure  the  concrete 
by  this  method  it  is  necessary  to  plan  the  work  so 
that  the  water  running  off  the  pavement  being  cured 
will  not  flow  over  newly  placed  concrete  or  onto  sub- 
grade  soon  to  be  paved. 

Barricades  and  Provision  for  Traffic 

Substantial  barricades  must  be  erected  and  main- 
tained at  all  points  where  traffic  will  approach  or 
cross  the  pavement  being  built.  The  thoughtful  engi- 
neer and  contractor  will  see  to  it  that  the  public  is 
directed  to  the  most  convenient  detour  around  the 
section  closed  to  traffic.  In  some  instances  where 
traffic  cannot  be  detoured  it  will  be  necessary  to  pro- 
vide cross-overs.  The  most  adequate  provision  for  a 
cross-over  is  a  temporary  bridging  structure  of  suit- 
able timbers  so  arranged  that  no  pressure  will  be 
transmitted  directly  to  the  pavement  itself.  When 
this  is  impossible,  it  is  best  to  cover  the  pavement 
with  a  layer  of  earth  or  sand  not  less  than  ten  inches 
deep  on  which  wooden  planking  is  then  placed.  This 
protective  covering  should  extend  on  each  side  several 
feet  beyond  the  necessary  width  of  the  cross-overs. 
The  earth  or  sand  cover  underneath  the  planking  will 
prevent  severe  shocks  from  being  transmitted  to  the 
i^reen  concrete  underneath.  In  some  instances  con- 
siderable lengths  of  new  pavement  have  been  covered 
and  planked  in  this  manner  and  traffic  accommodated 
over  routes  where  no  detours  were  possible.  In  no 
event,  however,  should  traffic  on  such  a  cross-over  or 
cover  be  permitted  before  the  concrete  slab  is  at  least 
three  days  old. 

For  public  convenience,  detours  around  sections  of 
pavement  under  construction  should  be  plainly  mark- 
ed. 

Conditions  Making  Protection  Unnecessary 

In  general,  the  protective  measures  described  in 
the  preceding  paragraphs  may  be  omitted  when  the 
temperature  is  50  degrees  Fahrenheit  or  below.  Un- 
der such  conditions  concrete  does  not  harden  as  rapid- 
ly as  during  higher  temperatures,  and  the  evapt)ration 
of  moisture  from  the  surface  is  not  so  likely  to  take 
place  to  the  detriment  of  the  concrete.  Under  such 
circumstances  the  precautions  described  are  unneces- 
sary. As  cold  weather  approaches,  arrangements 
must  be  made  to  apply  the  precautions  necessary  to 
protect  fresh  concrete  from  freezing,  the  general  prac- 
tice being  to  stop  work  when  it  is  likely  temperatures 
may  reach  35  degrees  Fahrenheit  or  lower. 


The  Association  of  Ontario  Land  Surveyors  has 
issued  its  annual  report  for  the  year  1921,  incorpor- 
ating 'the  proceedings  of  the  annual  meeting  held  in 
Toronto  on   February  21-23,-  1922. 
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Design  of  Beam  and  Girder  Form  work 

How  Forms  Should  be  Fabricated — Economical  Methods — Special  Ideas 
Developed  from  Practical  Experience  with  Concrete  Construction 


By  Wm.  F.  Lockhardt  in  "Concrete" 


An  economical  system  of  beam  and  girder  forms 
for  a  building  job  really  starts  with  the  lumber  list, 
on  which  should  be  shown  clearly  the  manner  in 
which  the  lumber  is  to  l)e  used.  This  will  avoid  con- 
fusion when  the  carpenter  foreman  starts  the  fabrica- 
tion of  forms,  and  if  the  lumber  list  shows,  as  it 
should,  for  just  which  member  each  particular  piece 
of  lumber  has  been  ordered,  very  little  extra  material 
need  be  bought,  and  a  great  deal  of  waste  can  be 
avoided.  Before  the  lumber  list  can  be  made  up, 
however,  a  thorough  knowledge  is  retpiired  of  just 
how  the  forms  are  put  together,  so  that  as  the  plans 
are  studied  the  necessary  form  details  for  each  in- 
dividual beam  and  girder  can  be  clearly  pictured 
mentally. 

The  methods  used  for  stripping  and  reposting  will 
also  affect  the  quantity  of  lumber  t<3  be  bought,  so 
that  it  will  be  most  convenient  to  consider  the  several 
phases  of  the  work  in  turn,  touching  on  the  lumber 
sizes  commonly  used,  with  a  few  notes  on  .safe  carry- 
ing capacities,  posting,  stripping,  and  reshoring,  form 
details  and  the  lumber  required  and  the  lumber  list 
itself. 

The  lumber  used  must  be  strong  enough  to  con- 
tain and  support  the  mass  of  semi-liquid  concrete 
that  it  encloses,  and  in  the  case  of  beam  sides  and 
floor  panels  be  stiff  enough  to  hold  its  lines  after  it 
has  been  made  up  into  forms,  without  sagging  or 
bulging,  or  requiring  an  undue  amount  of  battening 
or  bracing  to  keep  it  true.  The  sizes  given  here  have 
come  to  be  accepted  as  standard  by  most  large  con- 
tractors, and  for  ordinary  building  work  can  be  fol- 
lowed to  advantage. 

Shores  and  posts,  usually  4  in.  x  4  in.  Rgh.  Oc- 
casionally 6  in.  X  6  in.  for  special  cases  of  very  heavy 
loads  or  stories  too  high  for  4  in.  x  4  in.  posts. 

Beam  and  Girder  bottom,  2  in.  x  .  .  .  in.  Dressed 
4  Sides  to  1^  in.  x  (required  width)  in. 

Beam  and  Girder  sides,  1^2  in.  x  .  .  .  in.  Dressed 
4  Sides  to  1>4  in-  ^  (required  width)  in. 

Cleats  or  battens   1   in.  x  4  in.,  \}4  i"-  x  4  in.  or 

2  in.  x  4  in.  Rgh. 

Ledgers  I'A  in.  x  4  in.,  134  in.  x  4  in.  or  2  m.  x  4 
in.  Rgh. 

Spreaders  3  in.  x  4  in.  Rgh. 

Floor  I'anels  1  in.  x  6  in.  Roofers,  D  4  S  to  7/8 
in.  X  5j/2  in.    T.  &  G. 

The  "first  step  when  considering  the  general  lay- 
out of  the  forms,  before  making  up  the  lumber  list, 
is  to  figure  out  the  weight  to  be  carried  by  the  forms, 
and  the  resultant  allowable  spacing  of  the  shores. 
The  weight  of  the  concrete  is  u.sually  taken  at  about 
150  lbs.  per  cu.  ft.  The  following  tables,  taken  from 
the  "Cambria  Handbook."  give  the  safe  loads  in 
pounds  uniformlv  distributed,  including  the  weight  of 
the  beam  itself,  for  rectangular  beams  1  in.  thick. 
The  safe  load  for  a  beam  of  any  thickness  may  be 
found  bv  nuiltiplying  the  values  given  in  the  tables 
by  the  thickness  of  the  beam  in  inches.  It  is  well 
to  bear  in  mind,  however,  that  these  tables  are  coin- 
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l)uted  for  sound  structural  timber,  while  much  of  the 
lumber  entering  into  form  work  falls  short  of  this 
quality.  For  additional  safety,  therefore,  the  values 
given  should  be  reduced. 

Where  it  is  necessary  to  shore  up  a  beam  or  flotir 
spanning  an  open  shaft  be  sure  that  the  liml)ers  used 
are  capable  of  carrying  the  load.  For  example,  do  not 
use  a  3  in.  plank  to  carry  a  6  in.  x  6  in.  shore  on  a 
guess,  but  find  out  what  load  the  shore  is  supporting. 
and  then  use  a  timber  large  enough  to  carry  that  load 
concentrated  in  the  middle  of  the  required  span.  If 
practicable  from  the  standpoint  of  cost,  the  most  sat- 
isfactory metht)d  is  to  use  continuous  shores  to  a 
solid  bearing  below.  Sometimes  an  .A-frame  of  heavy 
timbers  can  be  utilized  to  carry  the  load  back  to  the 
section  of  the  floor  below  that  borders  the  shaft. 

A  very  imjKjrtant  factor  in  any  pt»sting  is  the  stor)' 
height.  For  example,  the  usual  4  in.  x  4  in.  shore,  if 
12  ft.  long,  will  carry  lYi  tons  safely,  but  if  the  length 
is  increased  to  16  ft.  it  will  only  carry  lf4  tons  safely. 
In  high  stories  it  may  be  advisable  to  use  6  in.  x  6  in. 
shores,  or  else  spike  two  4  x  4's  together.  Single  4  x 
4's  over  12  ft.  long,  and  6  x  6's  over  16  ft.  long,  shftuld 
be  cross-braced  or  stay-lathed  in  both  directions  at 
vertical  intervals  of  six  or  seven  feet.  Where  shores 
are  stay-lathed  do  not  use  more  than  three-fourths  of 
safe  carrying  ca|)acity  of  the  longest  section  between 
the  stay-lathing,  when  consulting  the  tables.  It  must 
also  be  borne  in  mind  that  if  stay-lathing  is  required 
for  shores  under  forms,  it  is  also  required  for  the  re- 
shores. 

Care  should  always  be  taken  to  cut  shores  square 
on  the  ends  and  to  place  them  plumb,  with  a  full  bear- 
ing top  and  bottom.  .\  post  out  of  plumb  will  fail 
much  sooner  than  a  shore  placed  plumb.  Spliced 
shores  are  an  abomination  from  the  standimint  of  se- 
curity, but  cannot  always  be  avoided.  When  it  is 
necessary  to  splice  a  shore  make  sure  that  the  abutt- 
ing ends  are  square  and  that  they  get  a  full  bearing. 
The  two  parts  of  the  shore  should  line  up,  the  cleats 
or  scabs  should  be  long  enough,  and  properly  nailed. 
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It  is  always  advisable  to  put  cleats  on  all  four  sides 
of  the  shore.  And  again  finally,  see  that  the  shore 
is  set  up  plumb.  While  it  is  bad  enough  to  put  a 
whole  shore  up  out  of  plumb,  is  it  simply  courting 
disaster  to  do  it  with  a  spliced  shore. 

The  formula  of  the  American  Railway  Engineer- 
ing and  Maintenance  of  Way  Association  for  unsea- 
soned short-leaf  pine  and  spruce  posts  is  as  follows : 

L=l,100  X  (1— l/60d) 
in  which : 

L^Safe  load  in  pounds  per  square  inch 
1  =  Length  of  post,  in  inches 
d=  Least  diameter  of  post,  in  inches 
1,100=  Bending  extreme  ffbre  safe  working 
stress 
The  formula  is  intended  for  railroad  bridges  and 
trestles,    and    for    other    structures    certain    increases 
are  allowed   in   loading,  but  as   the   lumber   used   for 
form  work  is  often  of  a  poor  grade  it  is  advisable  to 
adhere  to  the  values  given  by  the  formula.     For  con- 
venience a  table  of  values  computed  for  4  x  4  in.  and 
6  X  6  in.  posts  is  given  herewith,  based  on  this  form- 
ula. 


SptDCB  OB  Shobt-Lkap  Yellow  Pine 

Lenrth  In                                                Least  Diameter  of  Post  in  Incbes 
Feet  *  * 

a     12,100  lbs.         11,600  Ilw. 

a     .;  io,joo  iba.      t»,oo«  ihe. 

10    8,800  lbs.  ««,i00  lbs. 

It              7,000  lbs.  »8,800  lbs. 

14    .-. S,»00  lbs.  tl.lOO  lbs. 

la     •. 8,500  lbs.  18,500  lbs. 

18     1,700  lbs.  15,800  lbs. 

to    ' No  value  ll,S0O  lbs. 

Because  of  the  speed  with  which  concrete  build- 
ings are  ordinarily  erected  the  dead  load  of  the  next 
story  is  frequently  placed  on  concrete  scarcely  a  week 
old,  when  we  know  that  it  has  only  a  part  of  its  ulti- 
mate strength.  This  means  that  to  carry  the  suc- 
cessive stories  as  they  are  erected  there  should  al- 
ways be  at  least  two  stories  fully  reposted  (in  addi- 
tion to  the  shores  under  the  forms)  and  one  additional 
story  partly  reposted.  This  story  should  have  at  least 
half  the  reshores  in  place.  This  is  shown  in  Fig.  1 
which  is  a  vertical  section  through  a  typical  bay  of  a 
building.  These  rules  apply  to  summer  or  warm 
weather  work  carried  on  at  the  rate  of  about  a  story 
per  week.  For  winter  work  or  greater  speed  at  least 
one  additional  story  fully  reshored  is  required,  and 
sometimes  more,  depending  upon  the  individual  job 
conditions. 

A  safe  stripping  schedule  is  as  follows,  based  on 
summer  conditions: 

L  Columns,  24  hours  after  floor  slab  is  placed. 

2.  Girders,  60  hours  after  concreting  (third  day). 

3.  Beams,  84  hours  after  concreting  (fourth  day). 

4.  Panels  any  time  after  the  beams. 

The  perspective  sketch  Fig.  2  gives  a  good  idea  of 
the  general  arrangement  of  beam  and  girder  forms. 
The  girder  forms  span  between  the  colums,  and  are 
generally  supported  by  blocking  up  from  the  top  col- 
umn yoke.  The  beam  forms  are  carried  by  the  girder 
forms,  generally  by  spiking  a  piece  of  2  x  4  to  the 
outside  of  the  girder  form  just  below  the  beam  open- 
ing. The  floor  panels  are  made  up  with  3  in.  x  4  in. 
spreaders  on  the  back  in  place  of  battens.  These 
spreaders  rest  on  a  1^  in.  x  4  in.  ledger  nailed  to  the 
cleats  on  the  outside  of  the  beam  foim.  This  shows 
very  plainly  in  Fig.  3A  which  shows  the  carpenters 
about  to  lower  a  floor  panel  into  place.     The  ledger 


can  be  seen  very  jilainly  just  below  the  lower  ends 
of  the  spreaders,  which  happen  in  this  case  to  be  2 
X  6's.  A  3  in.  X  4  in.  spreader  will  not  carry  as  great 
a  load  as  a  2  X  6,  but  the  number  of  spreaders  is 
usually  fixed  by  the  allowable  span  for  the  7/8  boards 
of  which  the  panel  is  made,  and  this  is  2  ft.  6  in.  or 
less.  Under  these  conditions,  for  the  usual  4  or  4^^ 
in.    slab    found    in    building    construction,    spanning 
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Fig.    1 — Typical  Arrangement   of  rc-shores — concrete   is  between   three  and 
four  weeks   old   before  all  the  re-shores  are  removed 

about  six  feet  between  beams,  a  3  x  4  spreader  is 
strong  enough,  and  it  has  the  additional  advantage 
that  it  does  not  overturn  in  handling  or  under  load 
as  readily  as  a  2  x  6. 

It  should  be  obvious  then,  that  all  parts  of  the 
system  must  be  cut  and  framed  to  the  right  sizes  to 
avoid  patching  out  when  the  floor  forms  are  being 
assembled  in  place ;  it  should  be  equally  obvious  that 
if  the  various  members  comprising  the  form  system 
are  to  be  taken  down  economically,  so  that  they  can 
be  used  again,  without  having  to  cut  and  saw,  proper 
clearances  must  be  provided  where  the  different  mem- 
bers frame  into  one  another.  Some  simple  means 
must  also  be  provided  for  closing  up  the  gaps  requir- 
ed for  the  clearances. 

The  first  member  to  go  into  place  is,  of  course, 
the  column,  where  wood  column  forms  are  used,  be- 


Fig.    2 — Perspective   of   beam   and    girder    assembly   at    column 

cause  the  column  forms  can  then  lie  made  to  carry 
the  girders.  Where  metal  column  forms  are  used,  the 
trestle  or  bent  previously  mentioned  will  be  necessary 
to   carry   the  girders.      Fig.  4   shows   a   pair   of   such 
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bents  in  position  with  the  girder  form  roughly  set  in 
place  on  them.  The  required  height  for  the  bent  is 
obtained  as  follows :  Make  a  rough  sketch  similar  to 
Fig.  5,  putting  down  first  the  story  height  and  then 
the  distance  from  the  finished  upper  floor  surface  to 
the  under  side  of  the  girder  forms.  Note  that  this 
is  not  the  underside  of  the  concrete  girder,  it  is  the 
underside  of  the  girder  forms.  This  dimension  is 
given  for  example  in  the  drawing  as  2  ft.  2-7/8  in. 
and  reference  to  Fig.  6  will  show  how  this  dimension 
is  obtained.  If  the  story  height  is  14  ft.  from  fin- 
ished floor  we  will  have  to  first  subtract  the  2  ft. 
2-7/8  in.  and  then  make  some  allowance  for  wedging 
under  the  bent  to  compensate  for  uneven  spots  in 
the  floors.  We  will  allow  say  3^  in.,  thus  making 
the  height  of  the  bent  itself  overall  11  ft.  6  in.  This 
will  work  all  right  where  all,  or  nearly  all,' of  the  gir- 
ders, are  of  the  same  depth.  Where  the  girders  are 
of  varying  depths  it  would  be  inconvenient  and  ex- 
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pensive  to  make  individual  bents  for  each  particular 
case,  so  that  it  is  usual  to  make  the  bents  low  enough 
to  take  the  deepest  girders  that  are  typical,  and  pro- 
vide a  shelf  as  shown  in  Fig.  5  upon  which  to  wedge 
and  block  the  shallow  girders  to  the  right  elevation. 

From  this  point  it  will  be  an  advantage  to  con- 
sider the  form  details  and  the  lumber  list  together. 
The  first  step  in  making  up  the  lumber  list  for  the 
floor  forms  will  be  to  set  down  the  lumber  required 
for  the  girders.     Refer  again  to  Fig.  6. 

At  "a"  is  shown  the  girder  section  as  it  will  prob- 
ably appear  on  the  blue-print.  Note  that  the  depth 
of  the  girder  includes  the  thickness  of  the  floor  slab, 
in  this  case  4  in.  This  is  the  usual  method  of  giving 
beam  and  girder  dimensions.  At  "b"  we  have  the 
superintendent's  sketch  showing  how  he  intends  to 
build  the  form.  The  width  of  the  girder  is  given  as 
10  in.  For  the  girder  bottom  he  will  order  a  2  in.  x 
10  in.  plank  "Dressed  2  Sides"  to  1>4  »n.  x  10  in. 
The  edges  will  in  this  case  be  left  rough,  as  to  dress 
tbein  down  would  take  ,'4  in.  from  the  width  of  the 


plank,  with  nothing  gained  by  so  doing,  as  the  joint 
between  the  beam  bottom  and  the  girder  side  is  cov- 
ered with  a  bevelled  molding  called  a  skewback.  The 
skewbac4(  is  generally  J^  in.  for  beams  and  girders. 
Larger  skewbacks  than  J^  in.  are  not  often  used  in 
building  work. 

F"or  the  sides  of  the  girder  form  the  superintendent 


K, 


10" 


m. 


Baftenslk'R^ ! 
Led,jer4U)fqh\  \ 


'  SideaHiSDdS 

fo/fxIO' 
Skewback  §' 


Fl«.   • 

has  noted  three  pieces  of  1>4  in.  x  K  in.  D  4  S  to  1J4 
X  7->4  in.  These  three  pieces  add  up  to  23'A  in.  while 
the  drawing  .shows  that  only  21%  in.  is  required  from 
the  bottom  of  the  floor  panel  to  the  underside  of  the 
beam  bottom,  but  by  having  the  sides  project  slightly 
below  the  bottom  piece  the  shores  bear  up  against  the 
lower  edge  of  the  sides  instead  of  against  the  bottom 
plank.  This  makes  the  form  much  less  likely  to  sag 
between  the  shores  and  gives  better  lines.  It  is  im- 
portant that  all  beam  and  girder-side  lumber  be 
dressed  to  exactly  the  same  thickness  (l^i  in.  or  Ifi 
in.)  as  it  will  be  impossible  to  get  a  good  looking 
job  of  concrete  if  some  of  the  planks  in  the  form  are 
finished  in  H  in.  thick  and  others  1^^  in.  or  1J4  in. 
A  note  should  always  be  made  on  the  order  for  the 
lumber  for  beams  aiid  girders  that  all  the  material  of 
a  given  thickness  must  be  dressed  uniformly  to  that 
dimension. 

The  length  of  the  girder  form  will  be  somewhat 
less  than  the  clear  span  between  the  concrete  col- 
umns. In  ordering  the  lumber  it  must  be  borne  in 
mind  that  the  girder  will  first  be  used  between  the 
colums  in  the  basement  or  first  story.  Here  the  col- 
umns will  have  the  greatest  diameter  and  the  girder 
form  will  consequently  be  shortest.  If  the  drawing 
gives  the  length  of  the  bay  as  say  20  ft.  centre  to  cen- 


tre  of  columns,  with  the  columns  assumed  as  2  ft.  in 
diameter,  the  clear  span  between  the  columns  will  be 
18  ft.  In  discussing  the  length  of  a  beam  or  girder 
form  it  mav  be  well  to  mention  at  this  point  that  the 
"length"  of  the  form  will  refer  to  the  length  of  the 
bottom  plank.  It  is  usual  to  make  the  sides  of  the 
form  about  1  '4  in.  shorter  at  each  end  than  the  bottom, 
to  facilitate  stripping.    When  the  concrete  is  poured 
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the  pressure  will  force  all  the  abutting  form  surfaces 
tightly  together.  If  the  sides  are  made  full  length, 
the  pressure  of  the  column  forms  against  the  ends  of 
the  girder  form  will  make  it  next  to  impossible  to  get 
the  form  down.  If  the  sides  are  made  an  inch  or  more 
short  at  each  end  a  removable  "key"  piece  may  be 
inserted  as  shown  in  Fig.  7,  which  shows  the  condi- 
tion at  the  junction  of  column  and  girder  forms,  or 
beam  and  girder  forms,  the  details  being  similar  in 
each  case.  The  key,  being  bevelled,  can  usually  be 
removed  without  difficulty,  but  if  it  sticks,  it  can  be 


Fig.    8 

chopped  out  without  injury  to  the  main  form,  thus 
providing  the  clearance  required.  The  bottom  form 
may  be  made  practically  full  length,  as  clearance  is 
provided  as  soon  as  one  end  is  pried  down. 

If  metal  column  forms  are  to  be  used,  the  girder 
form  may  be  made  the  full  18  ft.  long,  lacking  about 
14  in.  for  the  thickness  of  the  metal  in  the  column 
molds,  which  will  be  nailed  to  the  ends  of  the  girder 
forms. 

When  a  wood  column  form  is  used,  the  length  is 
figured  in  exactly  the  same  way,  taking  into  account, 
however,  the  thickness  of  the  wood  in  the  column 
forms,  these  being  generally  built  of  %  in.  lumber  for 
interior  columns.  For  the  same  case  as  we  have  as- 
sumed before  the  length  of  the  girder  bottom  would 
be  18  ft.  less  two  thicknesses  of  %  in.  material,  or 
17  ft.  10>i  in.  The  sides  of  course  will  be  3  in.  short- 
er than  tb.e  bottom,  to  allow  the  lyi  in.  at  each  end 
for  keying,  thus  making  the  sides  17  ft.  7>4  in-  long. 
■  The  ends  of  the  girder  sides  are  cut  on  a  45  degree 
bevel  as  shown  in  Fig.  7.  This  drawing  also  shows 
the  opening  in  column  capital  or  girder,  as  the  case 
may  be,  which  is  cut  on  a  bevel  the  other  way.  The 
opening  in  the  column  is  made  1  in.  greater  than  the 
width  and  >4  in.  greater  than  the  depth  of  the  beam. 
When  the  form  is  stripped  this  will  show  up  as  a 
narrow  raised  molding  j/i  in.  wide  around  the  end  of 
the  girder  which  is  of  value  in  making  less  conspicu- 
ous minor  irregularities  that  may  occur  in  fitting  the 
members  together..  Where  wood  column  forms  are 
used  it  is  advisable  to  set  the  top  column  yoke  at 
such  an  elevation  that  it  will  carry  the  girder  at  the 
proper  height. 

As  the  columns  reduce  in  diameter  from  story  to 
story  it  will  be'  necessary  to  lengthen  out  the  girder 
forms.  This  can  easily  be  done  by  lightly  nailing  in 
place  a  piece  of  beam  side  material  of  the  right  width 
each  time  the  column  reduces.  Or  if  the  patch  is 
fastened  on  with  a  splice  on  the  back,  it  can  be  re- 
rnoved  each  time  the  column  reduces  and  a  new  piece 
of.  the  required  total  width  substituted.  This  will 
mean  only  brie  patch  at  the  end  of  the  girder  instead 
of  several. 

The  beam  forms  are  made  up  in  exactly  the  same 
manner  as  the  girder  forms.  The  depth  of  the  beam 
having  been,  takenfrom  the  plans  a  sketch  is  made 
up  to  show,  the  gectioO  and  on  this  section  are  marked 


the  sizes  of  the  various  pieces  of  lumber  required  to 
make  up  the  form.  It  will  always  cost  slightly  more 
to  make  up  a  form  of  several  pieces  of  6  in.  or  8  in. 
lumber  than  a  lesser  number  of  10  in.  or  12  in.  pieces, 
but  the  slight  difference  in  labor  cost  is  more  than 
offset  by  the  difference  in  the  cost  of  material,  the 
10  in.  and  12  in.  lumber  being  much  more  expensive, 
and  therefore  to  be  avoided  where  possible. 

Cleats  or  battens  are  required  on  beams  and  gir- 
ders to  hold  together  the  various  pieces  of  lumber  of 
which  thfe  form  is  built.  These  battens  are  1  in.  x  4 
in.  or  1.^  in.  x  4  in.  rough.  Spacing  is  usually  2  ft. 
to  2  ft.  6  in.  centre  to  centre.  The  lumber  list  for  each 
member  should  include  these  miscellaneous  items: 

Number  of  feet  of  batten  material  required;  num- 
ber of  feet  of  ledger ;  number  of  feet  of  key  lumber, 
and  skewback  footage.  This  helps  to  insure  that 
every  item  has  been  given  attention. 

Exterior  beams  present  an  additional  problem  in 
bracing,  as  there  is  no  panel  and  spreader  construc- 
tion on  the  building  line  side  to  keep  the  form  from 
opening  up  wider  at  the  top  than  it  is  at  the  bottom. 
Two  methods  are  generally  used  to  keep  the  outside  of 
the  beam  in  line.  The  first  is  to  put  a  large  number  of 
shores  under  the  beam  and  put  spur  braces  at  an  angle 
of  45  degrees  between  the  "T"  head  on  the  shore  and 
the  side  of  the  beam.  While  this  is  the  method  most 
commonly  used  it  has  several  disadvantages.  It  re- 
quires an  unnecessarily  large  number  of  shores,  for 
one  thing,  and  it  also  requires  that  the  head  of  the 
shore  be  two  or  three  times  as  long  as  would  other- 
wise be  necessary.  There  is  the  labor  of  cutting  and 
nailing  in  place  a  large  number  of  the  small  spur 
braces,  and  the  final  disadvantage  that  the  form  will 
often  spring  anyway,  and  there  is  then  no  practicable 
method  of  getting  it  back  into  line.  This  has  caused 
some  contractors  to  adopt  the  method  shown  in  Fig. 
8.  A  2  in.  X  8  in.  or  2  in.  x  10  in.  plank,  depending 
on  the  span  between  columns,  is  spiked  flat  to  the  top 
yoke  of  the  columns,  and  wedges  are  then  driven  be- 
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tween  the  plank  and  the  beamside  as  often  as  may  be 
necessary  to  hold  the  beamside  in  line.  Then,  if  the 
form  does  show  signs  of  working  out  of  line  because 
of  spring  in  the  plank,  it  is  a  simple  matter  to  drive 
down  such  wedges  as  may  be  necessary  to  correct  the 
trouble,  while  the  pouring  is  going  on.  By  this  meth- 
od no  more  shores  are  required  than  for  an  interior 
girder,  and  the  "T"  head  need  be  only  long  enough 
to  give  the  girder  a  bearing.  This  makes  the  shores 
much  easier  to  handle.  As  cutting  is  rarely  required 
scaffold  plank  can  be  used  for  this  bracing  to  good 
advantage  without  extra  expense  for  special  material. 
As  shown  in  Fig.  3  the  beam  forms  have  a  1J4  x 
4  or  2  x  4  ledt^'er  spiked  to  the  side  cleats.  This  led- 
ger carries  the  spreaders  on  which  the  floor  panel  is 
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made  up.  i'"if,'.  9  gives  a  cross  section  through  two 
heaiiis,  which  shows  the  construction.  The  si)readcrs 
are  3  in.  x  4  in.  rough,  sized  at  the  ends  to  3-)4  in. 
or  3'/2  in.  'I'his  is  l)est  done  by  making  a  .saw  cut 
al)out  6  in.  long  at  the  re(|uired  length,  but  before  they 
have  been  made  up  into  i)anels.  This  is  just  the  same 
as  sizing  the  underside  of  a  floor  beam  in  ordinary 
brick  or  frame  construction  to  kee])  the  f1f)or  level. 

The  length  of  the  s])reader   will   be   the  mea.sure- 
ment  between  the  beam  forms.    As  the  clear  opening 
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between  the  beams  in  the  drawing  is  given  at  6  ft., 
the  back  to  back  distance  between  the  beam  sides 
would  be  5  ft.  9^2  in.,  which  would  then  be  the  length 
of  the  spreaders.  The  ends  of  the  spreaders  should 
be  slightly  beveled  as  shown. 

The  floor  panels,  too,  will  have  to  be  patched  out 
each  roofers.  The  width  of  the  panel  should  be  1  in. 
less  than  the  clear  span  between  beams,  this  allowing 
Yi  in.  play  all  around.  The  edges  of  the  floor  panels 
should  be  chamfered  or  beveled  as  shown  in  Figs. 
9  and  10.  Beams  and  girder  forms  will  sometimes 
spread  at  the  top  when  being  filled.  If  this  occurs, 
and  the  panel  is  not  made  with   the   Yi  in.  clearance 
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recommended,  and  the  edges  beveled,  it  will  bind  as 
shown  in  Fig.  10  and  be  damaged  in  stripping. 

The  floor  panels,  too,  will  have  to  be  patched  out 
each  time  the  columns  reduce  in  diameter.  This 
mav  he  done  by  simplv  adding  in  a  little  filler  piece 
each  time,  which  is  rarely  satisfactory  in  api)earance, 
or  the  following  method  may  be  used.  .Vs  shown  in 
Fig.  11,  the  corners  of  the  panels  adjacent  to  the  col- 
umn are  made  with  the  boards  running  at  an  angle 
of  45  degrees.     When  the  column  size  reduces,  the 


short  boards  in  this  corner  section  arc  taken  off  and 
new  l)oards  substituted.  When  a  circular  column  i* 
used  the  same  method  is  followed,  and  after  the  neccsi- 
sary  new  boards  have  been  put  in  the  panel  a  circle 
of  the  re(|uired  radius  is  scribed  on  the  panels  and 
the  cut  made  with  a  compass  .saw.  The  method  of 
building  the  floor  panels  and  patching  them  out  al- 
ways leaves  a  clean,  neat  corner  at  the  column. 
When  sheet  metal  column  forms  arc  used  the  metal 
form  is  usually  run  up  first  to  the  under  side  of  the 
girders,  and  the  space  between  the  girders  and  beams 
filled  out  with  four  jiieces  of  metal  of  the  proper  size. 
curved  to  the  same  radius  as  the  c<»lumn.  These 
pieces  usually  lap  the  column  forms  and  are  bolted 
to  it. 

Occasionally  a  special  case  will  arise  in  long  span 
beam  and  girder  construction  in  which  it  would  be 
dangerous   to   rcnujve   all   the   shfjres    from    under   a 
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Fhsifion  of  concrete 
beam  overhecKl 


'Beam  form  fumed ert  an 
angle  after  lomenncj  to 
permit  placincf  4x4s  before 
6x6  IS  removed 


Fie.   u 

l)cam  and  leave  it  entirely  unsup|H>rtcd  during  the 
operation  of  stripping.  Two  methods  arc  shown  in 
Figs.  12  and  13.  which  have  been  very  successful  un- 
der these  conditions. 

The  method  shown  in  Fig.  12  is  suitable  for  beams 
.somewhat  in  excess  of  the  usual  spans,  say  30  or  35 
ft.  For  longer  spans  the  method  shown  in  Fig.  13 
should  he  used.  For  the  method  shown  in  Fig.  12 
the  beam  form  is  made  up  practically  unchanged,  ex- 
cept for  the  square  removable  section  of  the  beam 
bottom  IfKratcd  in  the  center  of  the  span.  This  sec- 
tion should  be  the  full  width  of  the  beam  bottom,  with 
the  ends  beveled  as  shown  in  the  drawing,  and  lightly 
nailed  in  place  when  the  form  is  set  up.  .V  "|>erma- 
nent"  shore  is  placed  under  it.  By  nailing  2  x  (•>  cn»ss 
pieces  to  the  6  x  6.  as  shown,  it  can  be  made  to  carry 
the  form  during  the  i>ouring  operation.  When  ready 
to  strip,  all  the  4x4  shores  are  taken  down,  the  2  x 
6  cross  pieces  remvved  frojn  the  |>ermanent  shore,  and 
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the  beam  lowered  to  the  ground.  After  it  has  reached 
the  ground  the  beam  can  be  skewed  around  at  an 
angle  to  the  axis  of  the  beam,  to  permit  reposting 
with  the  4  x  4's.  When  the  reshores  are  all  in  place 
the  6x6  may  be  taken  down,  and  the  beam  form  car- 
ried away. 

The  second  method  is  suitable  for  spans  longer 
than  those  mentioned  above,  and  should  be  used 
wherever  it  is  thought  necessary  or  advisable  to  leave 
one  or  more  shores  permanently  in  place  under  the 
beam.  The  beam  form  is  made  in  halves,  the  bot- 
tom piece  in  each  half  being  4  ft.  shorter  at  the  joint 
end  than  the  sides.  The  two  parts  are  spliced  to- 
gether on  the  floor  and  an  8  ft.  section  of  bottom 
lightly  nailed  in  place.  A  6  x  6  permanent  shore  is 
then  placed  near  each  end  of  the  8  ft.  removable  bot- 
tom section,  in  addition  to  the  regular  4  x  4's.  To 
strip,  the  4x4  shores  are  taken  down  and  the  splice 
pieces  taken  off,  allowing  the  form  to  be  lowered  in 
two  parts,  the  8  ft.  bottom  section  remaining  in  place 
to  avoid  the  slight  deflection  that  might  occur  by 
allowing  the  green  beam  to  go  unsupported  for  even 
a  short  time. 

Any  kind  of  a  lumber  list  that  gives  all  the  infor- 
mation needed  by  the  superintendent,  purchasing 
agent,  and  carpenter  foreman  is  a  good  one,  but  it 
is  very  rarely  that  a  man  makes  up  such  a  list  of  his 
own  accord.  Very  often  the  man  who  makes  up  the 
lumber  list  from  the  drawings  is  not  the  man  who 
builds  the  job ;  very  often  he  is  not  even  within  reach 
when  information  is  wanted.  The  result  is  that  the 
superintendent  and  carpenter  foreman  have  to  guess 
what  half  the  items  on  the  list  were  intended  for. 
One  man  will  order  1x4  stuff  for  battens  and  1>4 
X  4  for  ledgers;  another  will  use  lj4  x  4  for  battens 
and  possibly  the  same  material  or  2  x  4's  for  ledgers. 
If  the  lumber  list  is  not  self-explanatory,  more  of  one 
size  lumber  will  be  ordered  before  the  job  is  over 
and  a  lot  of  other  material  will  be  left  over  at  the 
end  of  the  work. 

The  simplest  method  is  to  go  up  through  the 
plans,  starting  with  the  footings.  Tackle  next  col- 
umns, column  bracing,  yokes,  etc.  Then  beams  and 
girders,  and  lastly  floor  panels.  After  these  have  been 
disposed  of,  special  items  like  pent-houses,  stairs,  or- 
namentation, etc.,  may  be  picked  up.  Take  the  plans 
systematically,  item  by  item,  and  for  each  kind  of 
construction,  such  as  a  footing,  pedestal,  column, 
beam,  girder,  etc..  make  a  sketch  at  the  top  of  the 
page  to  show  the  arrangement  of  parts,  spacing  of 
yokes,  battens,  spreaders,  etc.,  and  any  other  informa- 
tion that  may  be  necessary  to  enable  the  "next  man" 
to  tell  how  you  intended  to  build  the  forms.  Then, 
if  he  doesn't  want  to  follow  your  method,  he  wil 
at  least  know  where  his  method  differs  f;om  yours 
and  how  much  extra  material  he  will  have  to  order 
to  build  the  forms  his  own  way.  Every  man  has  his 
own  way  of  allowing  for  waste  and  cutting,  but  if 
the  foreman  knows  just  where  each  stick  of  lumber 
is  to  go.  there  need  be  very  little  extra  material  or- 
dered at  the  start.  And  every  one  who  has  been  on 
a  concrete  job  knows  that  whether  you  have  worlds 
of  extra  material  at  the  start,  or  none  at  all,  it  will 
be  necessary  to  order  just  as  much  during  the  course 
of  the  work.  Moral :  Make  your  list  so  that  you 
need  order  just  what  will  actually  be  needed  to  get 
the  full  set  of  forms  built ;  if  you  guess  and  add  extra 
material  here  and  there  for  safety,  you  will  probably 
never  know  where  it  went,  and  you'll  have  to  buy 
more  just  the  same. 


Soapstone  Found  in  Ontario 

An  interesting  and  extensive  deposit  of  so-called 
soapstone  occurs  near  Dryden,  Ontario,  close  to  \Va- 
bigoon  Lake,  and  only  500  yards  from  the  Canadian 
Pacific  Railway.  This  has  been  examined  and  report- 
ed on  by  Mr.  H.  S.  Spence  of  the  Canadian  Depart- 
ment of  Mines. 

Outside  of  a  small  amount  of  stripping,  no  de- 
velopment work  has  as  yet  been  conducted  on  the 
property  according  to  "Stone."  There  is  very 
little  overburden,  however  and  the  outcrops  are  suf- 
ficient to  show  the  existence  of  a  large  body  of  soap- 
stone.  The  stone  may  be  termed  soapstone  though 
beyond  being  soft  enough  to  be  cut  readily  with  an 
ordinary  saw  it  possesses  few  of  the  outward  char- 
acteristics of  what  is  usually  classed  as  soapstone.  It 
yields  a  greenish-gray  powder  that  possesses  little 
slip,  and  the  stone  is  not  greasy  to  the  touch  as  is  talc. 

Various  tests  have  been  made  of  the  stons.  Its 
crushing  strength  ranges  between  10,000  and  12.000 
pounds  per  square  inch.  Its  absorption  is  only  0.12 
per  cent.  It  showed  greater  resistance  to  concen- 
trated hydraulic  acid  that  Virginia  soapstone,  and 
its  fusion  temi)erature  was  1,403  degrees  C,  as  against 
1,350  degrees  C.  for  Virginia  soapstone.  Chemical 
analysis  shows  that  it  is  very  similar  to  the  latter 
stone,  save  that  it  has  more  silica  and  less  carbon 
dioxide.  There  are  two  wcll-filled  beds,  separated  by 
about  100  feet  of  hard  grit  rock.  One  has  a  jiroven 
length  of  over  .500  feet,  with  a  width  of  35  feet.  The 
other  seems  even  more  extensive  frtmi  the  outcrop- 
l)ings,  but  has  not  been  thoroughly  tested. 


Automatic  Truck  Turntable 

Champion  Engineering  Company,  Kenton,  Ohio, 
are  distributing  a  folder  describing  their  automatic 
truck  turntable,  as  illustrated  ijelow.  The  illustration 
shows  the  turntable  in  action.  It  is  operated  by  the 
rear  wheels  of  the  motor  truck  and  will  handle  all 
sizes  from  a  Ford  delivery  to  a  5-ton  machine.  It 
is  claimed  that  the  operation  of  turning  occupies  only 


20  seconds.  Another  advantage  is  that  only  half  the 
roadway  is  occupied.  This  is  an  all-steel  equipment, 
simple  in  design,  but  practically  indestructible.  It  is 
designed  to  help  the  contractor  to  move  more  tons 
of  material  per  day  without  increasing  his  equipment ; 
the  manufacturers  quote  a  case  where  a  road  builder 
made  an  extra  profit  of  $63.60  per  day  and  a  haulage 
contractor  on  another  job  saved  $33.00  per  day.  The 
turntable  is  on  rollers  and  may  easily  be  moved  along 
the  road  as  required. 
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Building  Activity  and  Rents 

General  Conditions  in  the  Construction 

Industry — Survey  of  Rent  Values 

in  the  Dominion 

The  Royal  Bank  of  Canada  in  its  recent  monthly 
review  of  I)U.sine.ss  and  financial  conditions  has  the 
following  to  say  regarding  the  building  situation  and 
the  relation  of  rental  values  thereto: 

The  various  branches  of  the  building  trades  are 
closely  dependent,  as  are  most  other  branches  of  in- 
dustrial activity,  upon  general  business  conditions. 
The  trade  depression  throu.^h  which  we  have  been 
passing  has  made  serious  inroads  upon  progress  in 
this  field,  as  elsewhere.  There  is,  however,  one  im- 
portant difference;  building  is  one  of  those  industries 
in  which  the  natural  movement  of  the  trade  cycle,  was 
not  greatly  interfered  with  by  the  war.  It  is  gener- 
ally conceded  that  the  down-swing  of  the  business 
cycle  had  made  its  beginning  just  prior  to  the  war, 
but  that  the  sudden  (k-mand  for  goods  and  services, 
induced  by  war  conditions,  post])oned  the  dejjression 
in  those  industries  which  were  concerned  directly  with 
the  production  of  neces.sities,  and  with  the  jjromotion 
of  military  activities.  The  building  trades  are  not  in- 
cluded in  this  category,  except  indirectly  and  in  a 
limited  way. 

.\t  th.;  end  of  l'^12,  building  construction  through- 
out Canada  was  at  its  height.  In  l'>13.  however,  a  de- 
cline in  building  took  place,  and  this  continued  until 
about  the  beginning  of  1916.  The  level  which  was 
reached  at  that  time  was  maintained  for  nearly  three 
years.  Soon  after  the  signing  of  the  armistice,  there 
was  slightly  increased  activity  in  building  construc- 
tion, which  continued  until  the  effects  of  th?  general 
trade  depression  began  to  be  felt  in  the  s|)ring  of  l'>20. 
As  a  consequence  of  this  long  period  of  c()mi)arative 
inactivity  in  construction,  ther?  his  been  a  serious 
shortage  of  buildings,  more  'especially  of  dwelling 
houses,  throughout  the  country. 

Stage  Set  for  Extensive  Operations 
The  stage,  then,  has  been  set  for  exten.sive  build- 
ing construction,  but  certain  factors  have  operated  to 
prevent  the  carrying  out  of  such  a  program.  Chief 
among  these  were  the  high  costs  of  labor  and  of  nn- 
f?rials.  .  Labor  costs  have  fallen  ci)nsiderably  in  cer- 
tain districts.  Taking  the  country  as  a  whole,  Iju'ld- 
in^  costs  also  are  still  tending  slightly  downward. 
The  wholesale  nrice  index  number  of  48  building 
materials,  according  to  figures  com)iled  by  the  De- 
partment of  Labor,  stood  at  253.4  in  .\pril.  as  against 
254.3  in  March.  This  is  a  very  substantial  decline 
from  the  figure  for  \vr\\  1*>20.  which  was  v^86.6,  but 
it  is  still  verv  much  higher  than  the  .•\pril  l'>13  figure, 
viz.  141.6. 

During  the  first  five  months  of  the  present  year, 
the  number  of  Iniilding  construction  contracts  award- 
ed showed  a  gradual  and  substantial  increase.  The 
aggregate  value  of  these  contracts,  during  the  nenod 
named,  was  $t)6.831,600,  in  comparison  with  $85.32(i - 
700  for  the  corresponding  period  last  year.  The  hiu'h- 
est  monthlv  record  since  1914.  with  one  exception.  wa< 
made  in  the  month  of  Mav.  when  building  contracts 
amounted  to  $34.827..?00. 

Rents  Have  not  Fallen 
.-\   survev  of  building  and  rent  statist,  s  through- 
out the  Dorninion  indicates  a  wide  variation  of  con- 


ditions in  the  different  districts.  Rents,  on  the  a%'er- 
age  have  as  yet  shown  very  little  inclination  to  fall,  iii 
British  Columbia,  the  hou.sing  situation  is  quite  ^ati»- 
factory.  There  is  neither  a  shortage  of  houses  nor 
is  there  any  considerable  .surplus.  A  larfje  numl>er 
of  new  residences  have  been  built  during  tlie  last  two 
years.  Retail  merchants  report  that  the  tendency  of 
l)usiness  rents  is  likely  to  be  downward  in  ih?  nea.' 
future.  In  the  Middle  West,  construction  io.<(ts  aie 
still  too  high  to  warrant  building  rcsidenc?s  as  an  in- 
vestment. Rents  have  declined  somewhat  in  those 
centres  that  have  been  slower  to  recover  from  the  de- 
pressed condition  of  business.  In  Ontario  and  Que- 
bec, the  larger  cities  rciMjrt  substantial  building  pro- 
grams, both  for  industrial  and  for  residential  pur- 
poses. The  high  cost  of  building,  in  addition  to  high 
taxes  and  high  rates  on  mortgage  loans,  has  discour- 
aged the  building  of  hou.ses  for  rent.  Those  houses 
which  are  being  liuilt  are  for  personal  use  or  for  re- 
sale to  owners.  Rents  in  this  area  show  a  tendency 
to  decline  in  the  larger  centres.  In  the  towns  and 
rural  districts,  however,  rentals  remain  firm,  and  in 
some  cases  they  have  shown  a  slight  increase.  In  the 
larger  cities,  there  is  slightly  more  available  sjiace 
than  was  the  ca.se  last  year.  Little  change  has  oc- 
curred in  rents  in  the  Maritime  I'rovinces.  Building 
th?re  has  been  greatly  restricted  on  acc<»unt  t»f  the 
high  cost  of  materials  and  al.>^o  of  lalntr. 

In  general,  then,  rents  have  not  fallen  materially 
nor  are  there  definite  pro.spects  for  any  substantial 
reduction  in  the  immediate  future.  The  decline  in 
.salaries  and  incomes,  lower  building  costs,  increased 
construction,  and  the  additional  space  available  there- 
from, must,  however,  make  for  lower  rentals  event- 
ually. 

Dwight   P.    Robinson  &   Company   Adopts 
Group  Life  Insurance 

Dwight  I*.  Robin^on  \-  Company.  I^ngineer^  and 
C(mstructors  with  main  offices  in  New  York  City  and 
branch  offices  in  Chicago,  Los  .\ngclcs.  Montreal, 
Youngstown,  I>allas  and  Rio  de  Janeiro,  Brazil,  has 
recently  entered  into  a  contract  with  the  Metropoli- 
tan Life  Insurance  Company  by  which  life  insurance 
policies  are  provided  without  exuense  to  individuals 
for  all  n>embers  of  its  organization  rejH>rting  to  the 
central  office  under  a  groui)  insurance  i»lan.  This 
insurance  is  without  cost  to  the  employees  and  its 
benefits  are  in  addition  to  those  provided  by  law  nn- 
dL"r  the  varit)us  workmen's  compensation  acts. 

.Ml  employees  included  in  the  plan  are  insuretl  re- 
gardless of  their  age  and  condition  of  health  and  no 
medical  or  physical  examination  is  required.  Th? 
amount  of  insurance  is  increased  $100  for  each  addi- 
tional year  of  continuous  employment  and  this  nian 
of  regular  increase  is  thus  a  recognition  of  length  of 
service.  Each  emnloyee  has  the  privilege  of  naming 
his  or  her  beneficiary  which  may  be  changed  if  neces- 
sary, and  individual  policies  are  issued  to  each  in- 
sured employee  as  evidenc?  of  the  ct>veragr.  N'ot 
onlv  life  insurance  but  jirovision  for  total  and  per- 
manent disability  before  the  ape  of  sixty  is  included 
in  the  contract.  In  caf?  of  disability  the  amount  of 
insurance  stated  on  the  certifcate  is  paid  to  th-  in- 
sured in  monthly  or  annual  instalments.  If  de.ith 
occurs  during  this  iieriod  of  di.sability.  the  rema'n"ng 
amount  is  paid  to  the  heneliciarv. 

The  Metropolitan  Life  Insurance  Comt»any  main- 
tains a    very   comprehensive   group   insurance   plan. 
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which  includes  the  furnishing  of  professional  gradu- 
ate nurses  to  the  homes  of  employees  covered  under 
group  ])olicies  in  case  of  illness.  The  nurses'  duties 
are  to  assist  in  carrying  out  the  instructions  of  the 
physicans  in  charge,  advising  members  of  the  house- 
hold in  the  i)roper  care  of  patients  and  visiting  the 
homes   as   often   as   may   be   needed.     The    Insurance 


Company  also  maintains  a  complete  course  of  litera- 
ture and  lectures  dealing  with  matters  of  health,  hy- 
giene and  disease  prevention. 

Dwight  I'.  Robinson  &  Company  is  one  of  a  score 
or  more  of  large  commercial  organizations  which 
within  the  last  few  years  have  come  to  recognize 
group  life  insurance  as  a  valuable  business  asset. 


The  Functions  of  a  Trade  Association 

How  Such  an  Organization  can  Render  Public  Service,  Increase  the 

Market  of  the  Material  it  Represents  and  Open  up  New 

Lines  of  Industry — The  Portland  Cement 

Association  as  an  Example 

By  H.  COLIN  CAMPBELL 
Portland  Cement  Association 

Before    National    Industrial    Advertising    Conference 

on  about  him  if  he  exjjects  success.  A  careful  study 
will  disclose  a  load  which  shows  his  relation  to,  and 
interdependence  with  many  other  enterprises,  seem- 
ingly remote  from  his  common  place  individual  in- 
terests, and  of  vital  concern  to  the  ultimate  and  con- 
tinued success  of  his  business. 

If  I  hapi)en  to  refer  frequently  to,  or  dwell  at 
some  length  upon  the  manner  in  which  the  Portland 
Cement  Association  endeavors  to  expand  the  logical 
market  for  cement,  I  hope  you  will  accept  as  the 
reason  the  fact  that  in  our  methods  are  found  as 
striking  examples  as  can  be  to  illustrate  ways  and 
means  of  expanding  markets. 

The  discovery  that  a  mountain  of  raw  materials 
could  be  converted  into  a  product  known  as  portland 
cement  is  in  itself  an  illustration  of  the  expansion  of 
markets.  There  are  not  far  from  100  distinct  opera- 
tions that  must  be  performed  before  a  sack  of  cement 
can  be  turned  over  to  a  prospective  purchaser  as  a 
product  ready  for  use.  Each  one  of  these  operations 
requires  some  related  operation,  manipulation,  or 
process,  the  use  of  some  device,  the  carrying  out  of 
some  method  that  calls  for  machinery,  fuel  to  drive 
it,  laboratory  work  of  a  high  order  to  determine  qual- 
ity. In  other  words,  the  seemingly  simple  process  of 
tearing  down  a  mountain  and  i)utting  it  through  a 
sieve  makes,  sustains,  and  expands  markets  for  a 
variety  of  other  raw  materials  in  direct  ratio  to  the 
demand  developed  for  the  finished  product. 

If  cement  mills  were  to  be  shut  down  because  there 
were  no  longer  any  demand  for  their  output,  there 
would  immediately  follow  a  reduced  market  for  iron 
and  steel,  a  great  variety  of  tools.'  machines,  dynamite, 
and  other  things  necessary  to  equip  and  operate  such 
plants.  As  a  result  there  would  naturally  follow  the 
loss  of  a  field  for  the  sales  efforts  formerly  directed 
toward  securing  purchasers  for  the  product  normal 
to  the  abandoned  industry.  In  other  words,  the  far 
reaching  effect  of  continuance  or  suspension  of  cement 
manufacture  would  soon  become  evident. 
Creation  of  New  Markets 

The  development  of  the  automotive  industry  has 
caused  a  great  deal  of  latent  talent  and  inventive 
genius  to  become  productive,  which  has  created 
wealth  by  exnanding  estal^lished  markets  not  only 
for  well  known  materials  but  has  created  markets  for 
new  ones.  An  automobile  requires  grades  of  steel 
and  other  products  that  were  unknown  or  not  in  spec- 


Probably  no  one  will  ever  complete  a  list  of  all 
ways  and  means  to  expand  markets  for  raw  materials. 
Certainly  a  dominating  method  is  to  know  as  much 
as  seems  possible  about  the  adaptability  of  such  ma- 
terials. This  known,  it  is  evident  that  one  can  then 
direct  his  attention  toward  seeing  that  they  are  used 
so  that  the  best  results  possible  will  be  realized.  The 
ways  of  using  any  given  raw  material  may  be  numer- 
ous. Steel  intended  for  horseshoes  does  not  pass 
through  the  same  processes  as  steel  convetrted  into 
watch  springs. 

What  is  a  Raw  Materid 

Many  people  if  asked  to  give  the  dictionary  def- 
inition of  raw  materials  might  be  unable  to  do  so. 
They  would,  however,  be  able  to  make  clear  their 
understanding  of  the  term  by  mentioning  wool,  cot- 
ton, iron,  clay,  and  a  great  variety  of  other  materials 
which  in  their  basic  form  are  of  little  or  no  use  to 
mankind.  These  materials  acquire  real  value  to 
mankind  only  after  having  been  put  through  one  or 
several  manufacturing  processes  which  convert  them 
into  what  is  commonly  called  finished  products. 

To  the  man  who  needs  a  suit  of  clothes,  its  equiv- 
alent weight  of  unspun  wool  or  unwoven  yarn  is 
worthless.  The  man  who  needs  mortar  to  lay  cut 
stone,  brick,  or  concrete  block  sees  nothing  that  will 
satisfy  his  need  in  the  mountain  of  rock,  which  after 
being  put  through  a  multiplicity  of  processes  becomes 
Portland  cement.  Yet  the  mountain  of  rock  has  a 
distinct  value  because  a  market  has  been  made  for  it 
through  the  discovery  that  when  put  through  certain 
processes  it  will  become  one  of  the  strongest  binding 
or  bonding  materials  known. 

However, .  portland  cement  even  after  having 
reached  the  dignity  of  a  manufactured  product  is 
still  a  raw  material  until  those  who  are  to  use  it  know 
and  apply  the  ways  and  means  necessary  to  most 
efficient  effective  use.  Likewise,,  a  suit  of  clothes 
remains  raw  materials  so  far  as  the  individual  pur- 
chaser is  concerned  if  it  is  so  small  that  he  cannot 
get  into  it  or  due  to  any  other  fault  he  cannot  obtain 
in  satisfaction  or  service  the  equivalent  of  its  price 

Interdependence  of  Industries 

I  believe  the  unqualified  statement  may  be  made 

that  no   manufacturing  concern   and   no   producer   of 

raw  material,  as  first  defined,  can  separate  or  isolate 

himself  from  the  manv  and  varied  enten)rises  going 
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ial  demand  before  the  motor  vehicles  became  estab- 
lished. Inventive  and  research  jjenius  were  directed 
toward  inakinj^^  the  discoveries  that  would  produce 
the  necessary  steel  with  the  required  chemical  and 
physical  proi)erties.  As  a  result  raw  or  basic  ma- 
terials that  before  had  never  entered  into  commerce, 
f(jund  a  market  had  been  established  for  them.  .'\ 
luxurious  car  requires  si)ecial  upholstery,  many  traj) 
pinf>s  and  trimmings  that  add  to  utility  as  well  as 
convenience.  All  of  these  are  regarded  as  necessities 
to  the  car  owner  and  for  that  reason  are  recognized 
articles  of  commerce.  The  demand  for  them,  created 
by  taste,  |)ride,  avarice,  or  what  not,  has  been  reflected 
in  new  demands  on  the  textile,  steel,  and  related  in- 
dustries, which  you  can  readily  enumerate  for  your- 
self. 

The  Portland  Cement  Association  is  purely  a  vol- 
untary organization.  In  popular  conception  it  is 
classed  with  other  organizations  referred  to  as  "trade 
associations." 

The  underlying  idea  however,  of  the  Portland  Ce- 
ment Association  is  expressed  in  that  often  used,  much 
abused,  and  sometimes  meaningless  word  "service." 
Our  headquarters  in  Chicago  is  the  executive  center 
for  all  of  the  activities  in  which  we  engage.  Each 
district  office  is  a  service  organization  like  our  head- 
cpiarters  office  but  on  a  smaller  scale,  although  suf- 
ficiently complete  and  comprehensive  to  quickly  and 
efficiently  serve  the  territory  of  which  it  is  local  head- 
quarters. Depending  upon  the  number  and  intensity 
of  various  cam])aigns  we  may  be  engaged  in,  our  staff 
averages  around  300.  Most  of  our  men  are  techni- 
cally trained — usually  civil  engineers.  Also  most  of 
them  are,  or  soon  become  peculiar  engineers  in  that 
they  are  able  to  keep  their  technical  or  professional 
training  from  interfering  with  the  ability  to  put  their 
ideas  and  aid  in  su,ch  form  as  to  make  popular  con- 
sumption easy.  They  are  trained  in  promotion.  They 
are  salesmen  who  have  nothing  to  sell  but  an  idea. 
which  is  "Concrete  for  Permanence." 

Research  Laboratory 

Probably  the  backbone  of  our  whole  educational 
scheme  is  in  our  Structural  Materials  Research  Labor- 
atory, operated  jointly  and  in  co-operation  with  the 
Lewis  Institute,  Chicago.  Here  a  large  corps  of  prac- 
tically trained  technical  men  are  engaging  in  research 
work  on  the  various  uses  of  cement  and  concrete. 
Since  1916  considerably  more  than  100,000  chemical 
and  physical  tests  have  been  made  in  this  laboratory 
solely  to  determine  how  best  to  use  concrete,  as  well 
as  how  not  to  use  it — in  other  words,  discovering  and 
establishing  the  possibilities  of  cement  as  expressed 
in  concrete  construction. 

In  spite  of  the  fact  that  the  Portland  Cement  As- 
sociation is  twenty  years  old,  and  during  all  that  time 
has  been  attempting  to  further  knowledge  on  the  use 
of  concrete,  it  may  startle  you  to  know  that  within 
the  last  seven  or  eight  years  we  have  learned  more 
about  how,  and  how  not  to  use  it  than  was  known  in 
all  the  years  before. 

The  evident  advantages  of  concrete  construction 
were  early  recognized  and  tempted  many  to  write 
their  own  specifications,  so  to  speak,  for  using  the 
material,  with  the  natural  result  that  cement — the 
principal  ingredient — was  discredited  because  of 
fault v  use.  It  was  evident,  therefore,  that  practical 
iiuidancc,  based  on  scientific  knowledge  and  estab- 
lished facts,  was  necessary  to  prevent  abuse  of  a 
worthv   material. 

Until  within  comparatively  recent  times,  nothing 


wa.s  known  as  to  the  effect  which  clay  and  other  im- 
purities as  an  admixture  with  the  sand  and  pchljles 
used  in  concrete  might  have  on  the  strength  of  a  fin- 
ished structure.  Studies  have  been  made  in  our 
laboratory  on  the  effect  size  and  grading  of  aggre- 
gates have  on  concrete,  the  effect  of  using  different 
types  of  aggregates,  the  effect  of  various  impurities 
in  aggregates,  the  effect  <»f  various  p<jwdcred  admix- 
tures in  Portland  cement  such  as  coloring  matter  and 
hydrated  lime  used  for  a  definite  purjmse,  the  effect 
of  impure  mixing  water  such  as  impurities  caused 
by  industrial  waste,  etc. 

Saving  Money  by  Change  in  Methods 

At  first  glance  these  studies  might  seem  as  having 
but  remote  connection  to  expan.sion  of  the  market  for 
cement.  However,  as  an  example,  our  studies  on 
the  effect  of  size  and  grading  of  aggregates  as  re- 
lated to  a  concrete  mixture  have  been  most  favorably 
illustrated  on  a  piece  of  concrete  highway  construc- 
tion now  in  process  in  the  Imperial  Valley,  Calif. 
.'\t  the  quarry  where  aggregates  were  being  obtained 
for  the  concrete  used  in  this  pavement,  methods  em- 
ployed in  .screening  the  crushed  stone  for  the  concrete 
mixture  caused  a  waste  of  35  per  cent  of  the  materials 
taken  from  the  quarry.  One  of  our  field  engineers. 
who  was  interested  in  watching  the  progress  of  this 
work,  suggested  that  a  change  in  the  methods  of 
screening  materials,  based  on  our  laboratory  tests, 
would  considerably  reduce  this  waste  of  materials. 
His  suggestion  was  adopted  with  the  result  that  a 
waste  of  only  15  per  cent  followed  changed  methods 
in  screening.  What  this  meant  to  this  particular  jol>. 
or  rather  to  the  taxpayers  of  the  community  who 
are  bearing  the  cost  of  the  work,  was  that  instead  of 
costing  $1.00  a  ton  to  prepare,  the  stone  cost  42  cents. 
or  expressed  in  dollars.  .$30,000  were  saved,  which 
made  it  possible  for  the  community  to  build  an  extra 
mile  of  concrete  road.  This  of  course  is  not  the  only 
example  of  its  kind.  It  is.  however,  the  most  recent 
one  of  such  magnitude. 

Technical  men  do  not  need  this  example  to  prove 
the  importance  of  technical  studies  as  a  basis  for  such 
practical  aid  as  this  to  the  uninitiated  user  of  concrete 
or  any  other  material.  I  believe  I  have  already  said 
that  there  is  an  unavoidable  interdependence  in  all 
business  life  and  there  is  no  desire  to  conceal  the  fact 
that  although  the  application  of  our  laboratory  studies 
to  this  particular  piece  of  highway  construction  saved 
to  the  taxpayers  $30,000.  or  put  it  the  other  way.  gave 
them  an  extra  mile  of  concrete  road,  it  at  the  .same 
time  made  a  market  for  3.500  barrels  more  of  cement. 

.\mong  the  various  classes  of  educational  work 
that  we  carrv  on  are  lectures  before  agricultural  col- 
leges, farmers*  institutes,  engineering  colleges  and 
universities.  co-o|>eration  with  county  agent.«.  archi- 
tects, engineers,  contractors,  building  commissioners, 
having  to  do  with  revision  or  writing  of  building 
codes,  vocational  schixils  in  which  we  endeavor  to 
establish  simple  courses  in  manual  training  through 
the  use  of  concrete,  etc. 

Service  to  the  Public 

We  have  assisted  a  great  many  aspiring  men  to 
go  in  the  contracting  field,  specializing  in  concrete 
construction.  Wc  have  promoted  thmugh  edu- 
cational work  a  higher  standard  for  building  codes 
in  many  cities  and  are  continuing  this  work  every- 
where that  our  aid  is  asked.  The  result  of  this  is 
certain  to  be  expressed  ultimately  in  economies  of 
construction,  more  highlv  fire  resistive  construction. 
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consequent  reduction  of  national  fire  losses — a  dis- 
tinct service  to  the  public,  an  establishment  of  a  cer- 
tain amount  of  resultant  good  will,  and  an  extension 
of  the  market  for  cement. 

We  distributed  several  million  educational-infor- 
mational booklets  last  year.  These  discussed  the 
advantages  of  the  use  of  cement  in  the  form  of  con- 
crete construction  in  many  fields.  Concrete  on  the 
Dairy  Farm,  Concrete  on  the  Hog  Farm,  Concrete 
■  Around  the  Home,  are  typical  titles  of  these  booklets. 
We  have  booklets  or  series  of  booklets  devoted  strict- 
ly to  concrete  construction  in  specialized  structural 
fields.  These  booklets  are  continually  revised  by 
incorporation  of  the  latest  information  disclosed  by 
study,  research  or  experience  and  are  in  that  way 
kept  up  to  date. 

We  use  miles  of  motion  picture  films.  We  have  a 
film  showing  the  numerous  processes  involved  in  the 
manufacture  of  portland  cement.  It  does  not  require 
a  high  order  of  intelligence  after  having  seen  this  film 
to  realize  a  sack  of  cement  represents  the  combined 
expense  or  cost  of  many  operations,  one  of  which,  for 
example,  is  the  use  of  50  pounds  of  coal. 

Of  course,  we  have  no  connection  with  cement 
dealers  other  than  placmg  at  their  disposal  motion 
picture  films  or  other  educational  matter  which  they 
may  wish  to  use  in  the  immediate  furtherance  of  cem- 
ent sales.  Occu])ying  this  unique  position  with  re- 
lation to  the  industry,  we  can  devote  our  whole  time 
and  such  talent  as  we  have  to  further  expansion  or 
extension  of  our  educational  methods  and  to  the  de- 
velopment of  new  ones. 


Link-Belt  Portable  Belt  Conveyor 

The  cut  herewith  shows  the  new  re-designed  Link- 
Belt  pontable  belt  conveyor  manufactured  by  the 
Canadian  Link-Belt  Co.,  Toronto.  In  offering  this 
new  design,  the  Link-Belt  Com  ^any  have  endeavored 
to  standardize  on  a  few  sizes  which  will  meet  prac- 
tically all  requirements  and  at  the  same  time  simplify 
the  machine.  They  now  offer  three  lengths  of  con- 
veyor, namely,  21  feet,  26  feet  and  31  feet,  and  can 
supply  the  21  foot  machine  with  the  frame  supported 


underneath   so   that   it  can   be   operated   where   head- 
room is  low. 

The  carrying  medium  is  a  belt  with  metal  cleats  if 
required  to  prevent  the  material  from  flowing  back. 
The  idlers  are  their  standard  Uniroll  troughing  type, 
with  cast  iron  bell  ends.  These  idlers  run  in  ball 
bearings  to  insure  minimum  friction  and  eliminate 
trouble  from  mis-alignment.  Particular  attention  has 
been  paid  to  the  hopper  and  skirt  board  construction 
to  prevent  tearing  of  the  belt  and  to  insure  efficient 
loading.  All  the  machinery  is  entirely  enclosed  and 
all  bearings  self-aligning,  making  the  equipment  quite 
fool-proof. 


A  New  Traffic  Light 

This  traffic  light  is  constructed  of  indestructible 
material  and  embodies  an  illuminating  device,  built 
in  such  a  way  that  it  cannot  be  damaged  or  broken. 

It  consists  of  a  dome-shaped  reinforced  concrete 
body  containing  a  chamber  in  which  is  arranged  the 


necessary  electric  light  connections.  From  the  cen- 
tre of  the  body  there  are  a  number  of  bores  (c)  ex- 
tending radially,  the  outer  ends  of  which  are  closed 
with  colored  lenses  (a)  placed  diagonally  therein. 
A  relatively  larger  lens  (b)  is  also  placed  within  a 
vertical  hole  (d).  Metal  linings  assist  to  a  great  ex- 
tent the  reflection  of  the  light  rays.  An  ordinary  elec- 
tric light  bulb  (f)  serves  to  supply  the  necessary 
lighting.  Air  vents  (h)  are  also  provided  for  the 
purpose  of  ventilating  the  interior  of  the  dome.  This 
traffic  light  device  is  patented  in  Canada. 


The  redesigned  Link- 
Belt  portable  belt 
conveyor  for  handling 
materials  of  all  kinds. 
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Detailing  Cut  Stone  Lintels  and  Arches 

Specifications   Issued   by  the  Indiana   Limestone  Quarry  men's 
Association — Aid  in  Providing  More  Uniform  Work 

gaged  columns  or  free  standing  columns  and  the  archi- 
trave may  he  jointed,  preferably  making  same  in  three 
sections. 

Where  the  lintd  is  of  one  piece,  particularly  with 
a  free  standing  order,  it  should  he  detailed  so  that  the 
weight  will  not  rest  on  the  outer  edge  of  column  caps; 
this  can  he  accomplished  hy  setting  the  lintel  stone  on 
lead  buttons  or  sheet  lead  pads  that  arc  placed  back 
within  line  of  the  column  shaft,  pointing  up  around  the 
edges  only  with  mortar  after  the  entire  work  is  com- 
pleted. 

Whenever  it  is  necessary  to  hang  the  lintel  or  to 
support  same  in  center,  a  questionable  practice,  only 
lewis  anchors  should  be  used  and  the  top  of  stone 
should  be  kept  clear  of  the  steel,  except  at  points  of 
bearing,  where  lead  pads  should  be  used. 

where  a  self-supporting  colonnade  lintel  forms  the 
lower  members  of  an  entablature  or  pediment,  the 
weight  of  all  work  above  the  lintel  for  all  usual  col- 
umn spacings  should  be  separately  supported  oji  steel 
beams  spanning  the  opening  over  top  of  lintel  mem- 
bers. This  steel  should  never  rest  directly  on  the  lin- 
tels but  should  be  raised  clear  of  lintel  and  be  support- 
ed from  a  pad  stone,  not  exceeding  in  width  the  nar- 
row diameter  of  column  drum,  carefully  bedded  on 
top  of  capital.  Lintel  stones  may  abut  this  pad  stone 
at  sides  with  a  facing  to  fill  the  space  between  same 
and  carry  the  architrave  mouldings  across  the  top  of 
column  cap. 

Arches. — The  voussoirs  of  ordinary  arches  not  ex- 
tending entirely  through  wall  are  generally  made  of 
an  even  depth ;  this  depth  may,  to  some  extent,  be 
regulated  by  the  depth  of  reveal  of  the  openings  which 
they  span  but  should  almost  invariably  be  either  4 
inches  or  8  inches  deeper  than  the  normal  thickness 
of  ashlar  facing  in  all  stone  faced  buildings  and  gen- 
erally at  least  8  inches  deep  in  limestone  trimmed 
brick  walls. 

The  arch  stones  should  always  be  at  least  the  full 
depth  of  reveal.  Working  to  brick-units  of  depth  will 
facilitate  the  backing  u').  avoiding  a  lot  of  cutting,  fit- 
ting and  waste  of  the  backing  and  permit  the  build- 
ing of  backing  or  relieving  arches  of  brick  work  in 
standard  units  of  thickness,  to  which  the  stone  arch 
should  be  anchored. 

The  voussoirs  of  large  or  heavy  loaded  arches 
should  generally  be  both  bonded  and  anchored  to  the 
brick  arch  in  back  of  .same  for  which  purpo«*e  the  al- 
ternate voussoirs.  starting  with  key  stone  should  be 
made  4  inches  thicker. 

It  is  never  advisable  to  detail  arches  for  a  bcdjoint 
between  voussoirs  of  less  than  a  full  quarter  inch,  even 
when  3/16-inch  joint  may  be  required  elsewhere 
throughout  the  work,  as  the  proper  th.«r.iugh  bedding 
of  arch  stones  is  important. 


Accepted  practice  in  the  mode  of  detailing  var- 
ious features  of  cut  stone  work  are  set  forth  in  tlie 
appendices  accompanying  the  Standard  Sjiecifications 
issued  hy  the  Service  Department  of  the  Indiana  Lime- 
stone yuarrymen's  Association.  These  specifications 
are  intended  to  bring  about  a  clearer  understanding 
between  the  arcliitectura!  jjrofession  and  the  cut- 
stone  industry,  and  to  aid  in  providing  more  uniform 
work.     Some  details  follow: 

Jack-Arches: — Jack-Arches,  particularly  when 
they  occur  in  the  facing  of  enclosure  walls  and  ex- 
cept when  of  very  wide  span  and  depth,  should  gen- 
erally be  cut  in  a  single  piece  and  be  false  jointed. 
The  question  arises,  as  to  why  cut  false  joints  into  a 
])erfectly  sound  piece  of  stone  capal)le  of  acting  as  a 
l)cam  and  supi)orting  the  load  over  opening.  This,  of 
c(iurse.  is  a  question  of  design  and  it  is  assumed  that 
jointing  would  not  be  resorted  to  if  it  were  not  a 
necessary  or  desirable  feature  of  the  design. 

Lintels: — The  depth  of  bearing  for  support  of  lin- 
tels at  jambs  is  important,  and  should  preferably  be 
as  little  as  both  structural  and  design  considerations 
will  permit.  An  ordinary  lintel  with  from  3-inches  to 
5-inch  bearing  is  preferable,  in  most  instances,  to  one 
with  greater  extension  beyond  face  of  jambs,  and  4- 
inch  bearing  is  a  good  average.  Where  structural 
steel  is  used  to  support  either  stone  facing  or  entire 
wall,  over  long,  self-supporting  stone  lintels,  the  plac- 
ing of  such  steel  should  be  arranged  with  ami)le  clear- 
ance over  top  of  stone  lintel,  both  on  account  of  the 
inherent  minor  irregularities  in  structural  steel  work 
and  to  avoid  placing  of  load  on  stone  lintel  when  steel 
is  deflected  under  its  full  loading  after  the  wall  work 
above  has  been  built. 

MuUions: — iThin  mullions  of  moulded  i)iers  should 
also  be  shown  as  a  single  length,  with  false  jointing 
to  conform  with  the  coursing  of  wall  ashlar  or  trim 
around  openings  when  this  is  considered  desirable. 
They  often  look  much  better,  particularly  if  slender; 
and.  when  carved  with  sculptural  detail,  if  left  solid 
and  without  joints.  Such  mullions  should  be  dowelled 
into  sill  and  head  with  non-corrusive  metal  dowels, 
brass,  bronze,  or  thoroughly  galvanized  iron. 

Narrow  piers  are  also  frequently  cut  into  a  single 
section  and  false  joints.  Even  when  rusticated,  nar- 
row piers  may  often,  to  advantage,  be  cut  in  a  single 
piece.  When  it  does  not  affect  the  design,  such  items 
of  detailing  should  be  made  optional. 

Transom  Bars : — Transom  bars  should,  except  in 
the  chcanest  tirade  of  work,  be  cut  with  seats  for  mul- 
lions and  this  should  be  clearly  indicated  on  details 
and  where  jointing  is  necessary  they  should  be  jointed 
over  centre  of  mullions. 

Colonnade  Lintels : — For  entablatures,  cornices  or 
belt  courses  si)aMning  either  an  open  colonnade,  or  an 
engaged  C()lunin,  or  pilaster-pier  treatment  of  a  fac- 
ade, it  is  advisable  whenever  practical  to  make  the 
architrave,  or  lintel  member  of  the  entablature,  or 
belt  course  of  a  single  length,  spanning  the  space  be- 
tween supports. 

Where  the  ()ilaster  treatment  is  very  flat,  there  is 
not  the  san'e  objection  to  jointing  as  with  piers,  en- 


Inventions  Limited,  arc  distributing  an  attractive 
booklet  on  "Rawlplugs."  The  lxM)klet  describes  the 
various  uses  to  which  these  may  be  put.  with  a  variety 
of  interesting  illustrations,  and  closes  with  opinions 
of  architects,  builders,  electricians,  etc..  who  have  had 
practical  experience  in  the  use  of  rawlplugs. 
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Weekly  House  Suggestion  No.  27 


The  subject  of  our  article  this  week  is  an  ex- 
cellent example  of  the  well-planned,  medium-sized 
residence.  It  was  designed  for  Mr.  J.  Frank  Raw,  by 
Messrs.  Molesworth,  West  &  Secord,  architects,  To- 
ronto, and  was  erected  on  Rushton  Road  in  that  city 
recently.  The  general  construction  is  red  pressed 
brick,  with  cement  stucco  trim  on  the  second  floor. 
The  beautiful  large  bay  window  on  the  living  room 
and  the  attractive  entrance  porch  are  the  features  of 
the  front  exterior.  There  is  a  roomy  garage  situated 
at  the  rear,  with  driveway  from  Rushton  Rd.,  as  seen 
in  the  accompanying  illustration. 

The  feature  of  the  ground  floor  is  the  large  living 
room,  with  entrance  through  double  glass  doors  from 
the  front  hall.  This  room  has  beamed  ceiling,  is  trim- 
med in  oak,  with  oak  floors,  and  has  a  handsome  brick 
fireplace  in  the  south  wall.  Double  glass  doors  also 
lead  to  the  dining  room.  This  latter  room  is  equip- 
ped with  a  built-in  china  closet,  situated  in  the  north- 
cast  corner  of  the  room.  There  is  also  a  large  bay 
window  in  the  south  wall,  as  seen  on  sketch  plan,  which 
provides  this  room  with  an  abundance  of  natural  light. 
On  either  side  of  the  entrance  to  the  sun  room,  at  the 
rear  or  the  dining  room,  there  are  built-in  bookcases, 
with  ornament  alcoves  above.  There  is  a  shelving 
along  the  south  and  west  walls  of  the  sunroom  for 
flower  boxes.  The  kitchen,  as  seen  on  Hoor  plan,  is 
conveniently  situated  to  the  dining  room,  with  entrance 
from  that  room  and  from  the  rear  hall,  and  contains  all 
modern  service  features,  such  as  built-in  ironing  board, 
broom  closet,  etc.  As  in  the  living  room,  floors  and 
trim  throughout  the  ground  floor  are  of  oak. 

There  are  staircases  in  the  rear  and  front  halls  to 
a  landing,  with  single  staircase  from  landing  to  second 
floor.  This  floor  is  divided  into  four  bedrooms  and 
bathroom,  with  separate  dressing  room  in  connection 
with  the  main  Ijedroom,  all  rooms  being  conveniently 
located  off  the  upper  hall.  The  front  bedroom  has  a 
tile  fireplace  in  the  southwest  corner  and  is  equipped 
with  roomy  closet.     The  main  bedroom,  situated  at  the 


rear  over  the  dining  room,  and  sunroom,  is  a  large 
bright  room  with  small  separate  dressing  room  off  it, 
as  seen  on  plan  herewith.  There  is  a  large  mirror  in  the 
door  to  the  clothes  closet  in   the   main   bedroom.     The 


bathroom    is    floored    with    white    tile    and    there    is    a 
separate  W.  C. 

The  full  sized  basement  contains  large  boiler  room, 
storeroom,  coal  room  and  laundry,  the  latter  being 
equipped  with  built-in  tubs  and  receptacle  for  soiled 
clothes. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Kcid  Bros.,  {jeiicral  Contractors,  have  moved  their  offices 
from  535  Guy  St.,  Montreal,  to  corner  of  Tower  and  St. 
Catherine  St.s. 

Toronto  has  set  a  new  record  in  l)iiilding  permits  issued 
in  one  day,  90  permits  beinn  granted  on  June  10,  for  a  total 
value   of  $250,000. 

A  report  from  Ottawa  states  that  there  is  a  scarcity  of 
building  labor  at  that  point,  bricklayers  and  stonemasons 
being  especially  scarce. 

The  steel  contract  for  the  (Icrrard  St.  bridge  at  Toronto 
has  been  awarded  to  the  Canadian  Allis-Chalmers  Company, 
of  Toronto,  which  will  involve  the  fabrication  and  erection 
of  over  a  thousand  tons  of  steel  work. 

The  city  council  at  Montreal  recently  authorized  the  con- 
struction of  a  a.'i.OOO.OOO  gal.  storage  basin  for  filtered  water, 
to  cost  $641,250.  This  is  part  of  the  huge  improvement 
scheme  of  the  Montreal  water  supply  system. 

Over  1,000,000  cubic  yds.  of  material  will  be  involved  in 
the  contract  which  the  National  Sand  &  Material  Company, 
of  Wetland,  has  just  secured  for  the  sand  and  gravel  to  be 
used  on  sections  li  and  4  of  the  Welland  Ship  Canal. 

Montreal  is  considering  the  appointment  of  a  city  plan- 
ning board,  whose  duties  will  consist  of  advising  the  city 
council  on  the  location  and  embellishment  of  parks,  play- 
grounds and  highways. 

There  is  a  rumor  of  the  establishment  of  large  pulp 
mills  between  Elko  and  Waldo  in  the  Crow's  Nest  Pass  dis- 
trict, British  Columbia,  by  a  syndicate  of  Chicago  newspap- 
ers. The  sum  of  $3,500,000  is  ntentioned  as  the  amount  in- 
volved in  the  financing  of  this  undertaking. 

Montreal  is  trying  out  water  meters  in  each  house  of  the 
Cote  des  Neiges  district.  It  was  found  that  water  for  this 
district  was  costing  al)out  double  the  amount  of  revenue 
derived  for  this  service  in  this  particular  ward  and  it  is  be- 
lieved that  this  move  will  mean  a  big  saving  for  the  city. 

Durant  Motors  of  Canada,  Limited,  Leaside,  Out.,  are 
contemplating  extensive  additions  to  their  present  plant. 
Two  l)uildings,  three  storey  high,  and  a  large  shipping  build- 
ing constitute  the  bulk  of  this  program.  These  new  struc- 
tures will  increase  the  Hoor  space  of  the  |)lant  to  400,000 
sq.   ft. 

The  annual  summer  meeting  of  the  Saskatchewan  Branch 
of  the  Engineering  Institute  of  Canada  was  held  at  Moose 
Jaw,  on  Friday,  July  14.  The  program  included  a  business 
session,  the  inspecticm  of  the  local  sewage  disposal  plant, 
power  plant  and  other  civic  institutions,  and  a  dinner  in  the 
evening  at  the, new  C.  P.  H.  Depot. 

Dr.  J.  W.  Ross,  Canadian  Trade  Commissioner,  Shang- 
hai, China,  and  Major  G.  B.  Johnson,  Canadian  Trade  Com- 
missioner, Glasgow,  Scotland,  will  shortly  visit  Canada  to 
get  into  personal  touch  with  exporters  to  those  countries 
with  a  view  to  development  of  Canada's  overseas  trade.  The 
two  commissioners  will  make  a  tour  of  the  Dominion. 

The  memt)ers  of  the  Cleveland  Builders'  Exchange  en- 
joyed their  annual  week's  outing  recently  at  the  Bigwin  Inn, 
Lake  of  Bays,  Ont.  The  party  numbered  about  200.  Sever- 
al entertainment  features  were  ititroduced  by  the  manage- 
njcnt  of  the  hotel  for  the  amusement  of  the  visitors,  includ- 


ing a  band  concert  by  the  well  known  AnKlo-Canadian  Con- 
cert Band,  and  a  banquet  on  July  4,  in  the  lafKC  dininy  room. 

A  new  organization  at  Toronto,  known  ai  the  Toronto 
Keal  E.state  Corporation,  Limited,  hai  been  formed  to  con- 
struct small  hou»e«  in  the  Regent  Park.  McMatter  Heights 
and  Vaughan  Road  di(trict«.  A  utart  will  he  made  almo»t 
inmiediately  on  the  rompany'f  program,  which  will  include 
a  number  of  houses  to  be  sold  as  low  as  $I,.'»00.  C.  S.  Pote 
is  president  and  managing  director  of  the  new  organization 
and  W.  T.  Rogers  is  vice-president. 

Tenders  have  been  called  for  the  construction  of  the 
proposed  $2,(K)0,0(M)  C.  P.  R.  ocean  steamship  pier  at  Van- 
couver, and  as  .soon  as  the  contract  has  been  awarded  work 
will  go  ahead.  The  sub-structure  of  the  pier  has  been  con- 
structed for  some  time.  The  dimensions  of  the  completed 
structure  will  be:  length,  «.10  ft.;  width,  330  ft.,  with  accom- 
modation for  the  large  new  Pacific  liners.  It  will  b«  con- 
structed in  two  storeys  and  will  be  equipped  with  all  modern 
conveniences  for  freight  handling. 

The  petition  of  the  \ancouver  and  District  Joint  Sewer- 
age Board  to  the  provincial  government  for  assent  to  borrow 
one  million  dollars  to  carry  on  work  and  to  provide  for 
future  work  has  been  passed  by  an  order-in-council  at  Vic- 
toria. The  board  are  using  $«00,0<tO  of  this  for  the  Colling- 
wood  storm  sewer.  .\  committee  consisting  of  Mayor  Ti»- 
dall,  Reeve  Lembke  and  Mr.  J  as.  Stables,  chairman  of  the 
board,  has  been  appointed  to  arrange  for  the  l)ond  istue  oi 
$fi(H),(KM)  for  the  storm  s-'wer. 

A  new  industry,  known  as  the  Fonthill  Concrete  Pro- 
ducts, recently  completed  the  construction  of  their  office 
building  at  Welland.  Oirt..  and  the  foundation  of  the  main 
plant  building  at  the  N.  S.  &  T.  station  grounds  is  also  ready 
for  the  superstructure.  The  establishment  of  this  plant  was 
delayed  pending  negotiations  with  the  railway  for  an  ex- 
tension on  the  original  site,  which  the  company  has  now 
obtained.  The  prcnlucts  of  the  new  company  will  be  con- 
crete drain  and  building  tile  and  concrete  brick.  They  will 
also  carry  a  complete  line  of  builders'  supplies. 


Personal 

Mr.  Charles  D.  Campbell,  of  Hamilton,  has  been  ap- 
pointed to  succeed  Mr.  John  <i.  Mill,  as  city  engineer  of 
Belleville.  Ont.  Mr.  Campbell  is  a  graduate  of  the  Univer- 
sity of  Toronto  in  applied  science  and  for  five  years  was  city 
engineer  of  Gait.  Ont.  He  was  also  resident  engineer  of  the 
Gait,  Preston  and  Hespeler  Railway. 


Obituary 
Mr.  Henry  Rapine,  contractor  of  McKillop  Township. 
(~)nt.,  was  accidently  killed  recently,  when  the  concrete  wall 
of  a  tank  on  which  he  was  working  caved  in.  a  large  piece 
of  cement  striking  him  on  the  head.  Deceased  was  W  years 
of  age. 


Trade  Incorporations 

Premier  Housing  Co.  Ltd  .  with  bead  office  at  Montreal 
capital  $20,000.  to  build  houses. 

Consolidated  Stone.  Limited,  with  head  office  at  Mon- 
treal, capital  *20,000.  to  manufacture  and  deal  in  limrstoac 
and  marble. 

Laval  Quarry  Co..  with  head  office  at  Cap  St,  Martin. 
P.  Q..  capital  $40,000,  to  carry  on  a  stone  quaro'ing  and 
building  business. 


so 


THE  CONTRACT  RECORD 


CONSTRUCTIONAL  ACTIVITY 

Period  of  July  12  to  July  18,  1922 

Dominion  Wide  Sorvica  Exclusive  to  "Contract  Record  &  Engineering  Reviete" 


Waterworks,  Sewerage  and 
Roadways 

Alvinston,    Ont. 

Town  Council  plan  erection  of  pump 
house  and  installation  of  electrically  op- 
erated pumps.    John  Irving,  clerk. 

Burlington,  Ont. 

Mr.  Sykes,  Town  Clerk,  has  plans 
and  will  receive  tenders,  no  closing  date 
set  for  Tarvia  macadam  roadway  on 
Caroline  St.,  to  cost  $7,000.  Plans  also 
with  MacKay  &  MacKay,  Engrs.,  Home 
Bank    Bldg.,    Hamilton. 

Plans  are  being  prepared  for  storm 
sewers  on  Caroline  St.  for  Town.  Mac- 
Kay &  MacKay,  Engrs.,  Home  Bank 
Bldg.,    Hamilton. 

Plans  are  being  prepared  for  pave- 
ment on  Burlington  Ave.  for  Town. 
Mackay  &  MacKay,  Engrs.,  Home  Bank 
Bldg.,    Hamilton. 

ChiUiwack,  B.  C. 

Plans  are  being  prepared  for  sewer- 
a<Te  system  to  cost  $26,000  for  Council. 
C.    Breckenridge,    Eiigr.,    Chilliwack. 

Hamilton,  Ont.  r  ,i      • 

City  Council  contemplate  following 
work:  Asphalt  pavement  on  Giibson 
Ave  $30,000,  Cannon  St.,  $17,000  Con- 
naught  Ave.,  $12,000,  Edgemont  Aye., 
$10  000-  paving  on  Wentworth  and  King 
Sts-  sewer  on  Cumberland  Ave.;  con- 
crete sidewalks  and  curbs  on  Rox'boro 
and  Paling  Aves.,  concrete  curbs  on 
Jackson  St.;  guUey  drains  on  'both  sides 
Edgemont  Ave.     E.  R.   Gray,  Engr. 

Merritton,  Ont.  . 

Richard  Clark,  Town  Clerk,  will  re- 
ceive tenders  until  July  24th  for  con- 
struction of  concrete  pavement  on  Hart- 
zell  Rd.  Plans  with  F.  N.  Rutherford, 
Engr.,   24   Queen   St.,   St.   Catharines. 

Metcalfe  Twp.,  Ont.  „  „      ., 

C  C.  Henry,  Commr.,  R.R.  No.  1 
Waikers,  Ont.,  will  receive  tenders  un- 
til Aug.  5th  for  construction  of  the 
Moore   Munro  drain. 

Montreal,    Que. 

J  L.  Bon'a'c;cr,  Deputy  Min.  Prov. 
Dep't.  of  Roads  Quebec,  will  receive 
tenders  until  Aug.  1st  for  roadwork  on 
Montrcal-Sherbrooke  Highway.  Plans 
with  G.  Henry,  Engr.,  Parliament  Bldgs., 
Quebec. 

J  L.  Boulaneer,  Deputy  Min.  Prov. 
Roads  Dep't.,  Quebec  will  receive  ten- 
ders until  Aus  1st.  for  roadwork  on 
Mnntrcal-Toronto  Highway.  Plans  with 
G.  Henry,  Engr.,  Parliament  Bldgs., 
Quebec. 

Ottawa,  Ont. 

City    Council   plan    construction   of   as- 
phalt    pavement     mi     Parent     Ave.     and 
Shcrbrooke  St.    A.  V.  Macallum,  Commr. 
of  Works. 
Owen  Sound,  Ont. 

Tenders  wil,l  be  called  shortly  for 
construction     of     concrete     sidewalks     to 


cost    $11,000    for    City.      D.    J.    Iteming, 

Engr. 

Timmins,  Ont. 

H.  E.  Montgomery.  Town  Clerk,  will 
receive  tenders  until  July  24th  for  con- 
struction of  sewers  and  watermains. 
Plans  with  J.  F.  Henderson,  Engr. 

Toronto,  Ont. 

Tenders  will  be  received  until  July  25th 
for  laying  water  pipes,  etc.,  on  Craig- 
hurst  and  Glengrove  Aves.  Plans  at 
Room   320,   City   Hall. 

Tumberry   Twp.,    Ont. 

Paul  Powell,  Wingham,  Ont.,  clerk 
Turnberry  Twp.  Council,  has  plans  and 
will  receive  tenders  until  July  24th  for 
construction  cH  the  ATmstrong  drain 
and  branches. 
Waterloo   Twp.,    Ont. 

P.  A.  Snider,  R.R.  No.  1,  Breslau, 
Ont.,  Clerk,  Waterloo  Tvwp.  Council,  has 
plans  and  will  receive  tenders  until  July 
29th  for  construction  of  municipal  drain. 
Plans  also  with  Herbert  Johnston,  Engr., 
103    Frederick    St.,    Kitchener. 

CONTRACTS    AWARDED 

Barton    Twp.,    Ont. 

Twp.  Council  awarded  contract  for 
sidewalks  to  Chas.  Bailey,  Hamilton. 
Contract  for  roads  is  placed  with  Alex. 
Inch,  Mountain  Top,  Hamilton. 

Cornwall,  Ont. 

General  contract  for  construction  of 
pavement  on  Pitt  St.,  for  Council  is 
awarded  to  McLean  &  Stidwell,  Corn- 
wall. Contract  for  sheet  asphalt  is 
placed  with  Standard  Paving  Ltd.,  Cen- 
tral  Chambers,   Ottawa. 

Prince   George,   B.   C. 

General  contract  for  roadwork  cost- 
ing $25,000  on  Cariboo  Rd.  between 
Prince  George  and  Hixon  Creek  for 
Prov.  Dep't.  of  Pub.  Works  is  awarded 
to  E.  J.  Ryan  Contracting  Co.,  5  Fair- 
field   Bld.g.,   Vancouver. 

Southwold  Twp.,  Ont. 

General  contract  for  construction  of 
concrete  highway  from  Talbotville  2 
miles  north  for  Prov.  Gov't,  is  awarded 
to  Lumsden  Engineering  &  Transport 
Co.    Ltd..   6    .Adelaide    E.,   Toronto. 

Toronto,   Ont. 

Contract  at  .$64,694  for  sewers  on  Kus- 
Kin  Ave.,  for  City  is  awarded  to  W.  R. 
Worthington,  555  Markham  St.  Con- 
tract for  sewers  on  Mt.  Pleasant  Rd.  is 
placed  with  Grant  Contracting  Co.,  50 
Front  E. 
Westbourne,    Man. 

General  contract  for  20  miles  grading 
for  Municipality  of  Westbourne  is  award- 
to  A.  R.  Boivin  305  Notre  Dame  In- 
vestment   Bldg.,    Winnipeg. 

Railroads,  Bridges  and 
Wharves 

St.  Louis  de  France,  Que. 

St.    Maurice    Lime   Co..    plan   construc- 


tion  of  rly.   siding  to  cost  $:>l),noo.     Clis. 
Godin,    Engr. 

CONTRACTS    AWARDED 

Fort  William,  Ont. 

General  contract  for  erection  of 
freight  oftice  casting  $ir..O()0  for  C.P. 
Rly.  is  awarded  to  J.  McDiarmid  Co., 
Winnipeg. 

Revelstoke,  B.  C. 

General  contract  o.i  i.iiit  bas^s  t\.r 
.cd.istruction  iof  s.ljI  highway  bridge 
over  Columbia  River  for  Prov.  Gov't., 
is  awarded  to  Grant  Smith  &  Co.  & 
McDonnell  Ltd..  Vancouver.  Contract 
on  unit  basis  for  superstructure  is 
awarded  to  Hodgson,  King  &  Marble, 
Vancouver.  John  iCoughlaii  &  Sons, 
Vancouver,   have    contract    for    steel. 

St.   Raymond  de   Pennafort  de  Weedon, 
Que. 

Steel  contract  for  construction  of  steel 
bridge  costing  $30  500  for  Town  is 
awarded  to  McKinnon  Steel  Co.  Ltd., 
Drummond    Rd.,    Sherbrooke,    Que. 

St.  Tite,  Que. 

General  contract  for  construction  of 
reinforced  concrete  bridge  costing  $10,- 
000  for  Town  is  awarded  to  Trepanier  & 
Beaudry,  Three   Rivers,   Que. 

Sydney,  N.  S. 

F.  .\.  Morley,  905  George  St.  has  con- 
tract for  construction  of  reinforced 
Engr. 

Public  Buildings,  Cliurches 
and  Schools 

Amherstburg,   Ont. 

Tenders  will  be  called  shortly  for  erec- 
tion of  parish  hall  to  cost  $17,000  for 
Christ  Episcopal  Church.  Harold  Mc- 
Evers,  architect,  Victoria  Block,  Wind- 
sor,   Ont. 

Bedford,  Que. 

Erection  of  school  is  contemplated 
by   School   Bd.     F.   Fortin,  secy. 

Bertie  Twp.,  Ont. 

Plans   will    be    prepared    for   school    to 
cost  $22,000  for  S.  S.  No.  4.   Bertie  Twp. 
Chester    Fritz,    secy.,    R.R.    Xo.    1,    Fort 
Erie. 
Brandon,  Man. 

Plans  are  ibeing  prepared  for  altera- 
tions to  hospital  for  Brandon  Hospital 
Bd.  W.  H.  Shillinglaw,  architect,  302 
Russell  St. 

Canso,  N.  S. 

R.  C.  Desrochers,  secy.  Dep't.  Pub. 
Works,  Dom.  Gov't.,  Ottawa,  will  re- 
ceive tenders  until  July  25»li  for  hot 
water  heating  system  for  Post  Office. 
Plans  with  Chief  Arch.,  Dep't.  Pub. 
Works,  Ottawa,  Clerk  of  Works.  Hali- 
fax, and  caretaker.   Pub.'  Bldg.,  Canso. 

Chatham,  Ont. 

J.  P.  Dunn,  40-5th  St..  secy.  Separate 
School  Bd..  will  receive  separate  tenders 
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Calcium  Chloride  for  Curing 

The  value  of  calcium  chloride  in  highway  construc- 
tion has  been  demonstrated  to  such  an  extent  during 
the  last  year  by  actual  practice  and  laboratory  ex- 
periments that  the  Division  of  Highways  of  Illinois 
has  not  only  allowed  its  usage  to  accelerate  the  settint; 
of  concrete  in  cold  weather  construction,  but  is  also 
advocating  it  as  a  simple  and  practical  method  nf 
curing. 

Laboratory  investigations  were  conducted  on  a 
large  scale,  according  to  an  article  in  ".Successful 
Methods,"  more  than  4.^0  s])ecimens  having  been 
made  and  tested  for  transverse  strength.  In  all  of 
the  experiments  made  the  si)ecimens  treated  with  cal- 
cium chloride  showed  the  best  results.  Several  meth- 
ods of  applying  this  chemical  were  tried  and  the 
greatest  strength  was  shown  by  the  specimens,  the 
bare  surface  of  which  was  sprinkled  with  granu- 
lated chemical  in  the  proportion  of  3  lb.  per  sq.  yd. 
of  surface.  This  method  of  curing  brought  greater 
strength  to  the  specimens  at  the  end  of  14  days  than 
did  the  wetted  earth  method  at  the  end  of  2i^  days. 

It  was  thought  that  heavy  rains  might  wash  the 
calcium  chloride  from  the  pavements  and  thus  destroy 
its  usefulness.  .-Xccordingly,  tests  were  made  with 
specimens  from  which  the  granular  chemical  was 
washed  otY  12  lir.  after  its  application.  The  results 
of  these  tests  seemed  to  prove  conclusively  that  the 
beneficial  effect  of  calcium  chloride  occurs  chiefly 
within  the  first  24  hr.  of  its  stay  on  the  concrete.  .\s 
in  the  usual  course  the  chemical  is  applied  to  the  pave- 


ment in  from  8  to  16  hr.  after  the  concrete  is  finished. 
It  would  be  an  easy  matter  to  protect  it  from  rainfall 
for  24  hr.  if  the  weather  looked  threatening,  or  to 
make  the  second  application  in  case  the  first  was 
washed  off. 

The  actual  curing  of  concrete  pavements  with  cal- 
cium chloride  was  tried  with  favorable  results  in  a 
few  cases  during  the  last  construction  season.  In 
one  case  7  miles  of  pavement  were  cured  by  first  cov- 
ering the  pavement  with  about  an  inch  of  earth  and 
then  sprinkling  the  earth  covering  with  a  rich  solu- 
tion of  calcium  chloride,  ajiplied  s«)  as  to  insure  ap- 
proximately 4  lb.  of  the  chemical  per  square  yard  of 
surface.  The  earth  covering  was  felt  to  be  necessarv 
to  hold  the  st)lution  on  the  surface  of  the  road  and  to 
prevent  loss  in  case  of  a  heavy  rain. 

The  solution  for  curing  was  taken  from  water  bar- 
rels placed  at  certain  |K)int»  along  the  n.ad  the  day 
before  pouring  the  slab.  When  the  road  was  finished 
the  proper  amount  of  calcium  chloride  solution  was 
applied  to  the  earth  covered  surface  t.f  the  pavement 
with  an  ordinary  sprinkling  can.  Ins|)ection  was  made 
frequently  and  results  proved  most  satisfactory. 


Rebuilding  of  Victoria  Store 

The  Arcade  Building,  Destroyed  by  Fire,  Is 
Being  Reconstructed— Outer  Walls  Sound 

The  contract  for  rebuilding  of  the  .Arcade  building. 
Victoria,  B.  C,  has  been  awarded  to  Messrs.  Luney 
Bros.,_  Victoria,  B.  C,  for  a  sum  in  the  neightx)rhood 
of  $8.i,000  and  work  is  commencing  at  once.  This 
building,  which  was  almost  complietelv  gutted  by 
fire   on    May    10th,    (Contract    Record   of   May   31st. 


Rebuilding   operaiiona   on    th*   Arcade   biuUaac.   Vktana,    B.C. 

page  511  >  requires  almost  complete  reconstruction. 
and  the  contractt>rs  have  cleared  away  the  entire  re- 
mains of  the  interior,  which  was  a  ma.<is  of  charred 
timbers  and  twisted  debris.  The  out;r  walU.  how- 
ever, are  in  sound  condition  and  will  l>e  used  in  the 
rebuilding,  which  will  be.  it  is  stated,  of  a  more  solid 
and  lire  roof  nature  than  was  the  case  with  the 
original  structure,  which  was  built  imder  special  con- 
ditions during  war-time.  Percy  Fox.  of  X'ictoria.  is 
architect,  and  Messrs.  Spencer  Ltd.,  the  owners  of 
the  building. 
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Estimating  the  Cost  of  Plain  Concrete 

Work  in  Buildings 

Methods  of  Calculating  Quantities  and  Figuring  Costs— Data  of  Practical 

Value  for  Estimating  Purposes — Analysis  of  Factors  Involved 

in  Forming  and  Concreting  Operations 

By  CHAS.  F.  DINGMAN,  M.  Am.  Soc.  C.E. 

(Copyright   1922   by    Chas.    F.    Uingman) 


It  is  our  attention,  in  so  far  as  it  is  practicable  to 
do  so,  to  make  each  one  of  these  articles  complete  in 
itself.  However,  there  is  hardly  an  operation  in  gen- 
eral building  construction  that  is  so  uniqule  that 
much  that  may  be  said  of  another  operation  will  not 
apply  to  it  as  well. 

For  this  reason,  it  will  often  be  necessary  for  a 
reader  to  master  several  different  articles  before  he 
will  become  really  proficient  in  estimating  the  class 
of  work  covered  by  any  one  of  them. 

For  instance,  while  this  present  discussion  of  the 
method  of  estimating  the  cost  of  plain  concrete  will 
be  rather  lengthy,  the  reader  must  also  thoroughly 
master  the  articles  on  excavating,  brickwork,  rein- 
forced concrete  and  timber  framing,  if  he  would  get 
the  best  results  in  this  particular  work. 

It  is  well  to  adopt  a  uniform  procedure  when  sur- 
veying quantities  for  any  kind  of  work,  particularly 
so  for  concrete  work.  The  best  method  is  to  start  at 
the  beginning  and  list  the  different  items  in  approxi- 
mately the  same  order  in  which  they  will  be  construc- 
ted. Thus,  wall-footings,  pier-footings,  walls,  piers, 
etc.  Also  follow  a  regular  system  of  setting  down  the 
dimensions,  viz.,  length  first,  width  or  thickness  sec- 
ond, and  height  third.  This  method  will  always  make 
it  practicable  to  know  just  what  each  figure  means 
and  will  also  facilitate  the  calculation  of  form  quanti- 
ties. 

Figuring  Formwork 

It  hardly  seems  necessary,  at  this  late  date  in  con- 
crete construction,  to  stress  the  importance  of  care- 
fully figuring  all  formwork,  either  by  the  number  of 
square  feet  of  contact  area  or  by  the  number  of  board 
feet  of  lumber  to  be  used,  and  not  by  lumping  the 
cost  of  form-work  into  the  cost  of  a  cubic  yard  of 
concrete. 

As  a  general  rule,  I  use  the  contact  area  method 
because  it  gives  very  close  results  and  is  sufficiently 
accurate  for  all  ordinary  kinds  of  construction.  For 
unusual  work  that  would  involve  difficult,  extra 
strong,  or  intricate  form-work,  the  design  of  the 
forms  should  be  worked  out  before  estimating  and 
the  cost  carefully  computed  on  the  basis  of  the  ma- 
terial to  be  used  and  the  work  to  be  done. 

In  scaling  quantities  for  concrete  work  I  usually 
set  my  figures  down  in  a  form  like  that  in  the  next 
column  :■ — 

The  figures  in  parenthesfes  indicate  that  there  is 
a  plurality  of  items  of  like  dimensions. 

It  is  evident  that  the  multiplication  of  the  dimen- 
sions by  each  other  (and  by  the  figures  in  parentheses 
when  there  are  any)  will  give  the  volume  of  concrete, 
in  cubic  feet,  of  each  item,  and  the  addition  of  the 
products  will  give  the  total  volume;  dividing  it  by  27 
we  get  the  quantity  in  cubic  years. 

The  calculation  of  the  contact  area  of  form-work 


is  equally  simple  and  does  not  necessitate  a  new  sur- 
vey of  the  plans,  provided  the  figures  have  been  writ- 
ten down  in  the  order  specified. 

For  instance,  two  runs  of  footings,  each  32  ft.  long 
•and   1   ft.  thick  will   require  a  line  of  forms  on   each 


Plain 

Concrete    Work 

Wall  Fi 

tgs 

(2) 

X 

32-0 

X  3-8 

X  1-0 

(2) 

X 

24-8 

X  2-8 

X  1-0 
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X   2-0 
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X 
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X 
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X   9-0 

Piers. 

5-  0 

1  X  1-0 

X   9-0 

(i) 

X 

1-0 

X   1-10 

.X   H-0 

Forms 


side  of  the  footing  and.  e.xcept  at  the  ends,  the  quan- 
tity of  forms  will  not  be  affected  by  the  width  of  the 
footing. 

Therefore,  multiplying  the  dimensions  given,  ex- 
cept the  second,  and  doubling  the  product  will  give 
the  area  of  the  forms  required,  except  that  allowance 
must  be  added  for  the  ends  of  the  form.  In  a  case 
where  footings  of  equal  width  abut,  the  saving  of 
forms  at  the  side  will  equal  the  form  used  at  the  end 
and  no  calculation  need  be  made. 

Since  j^ier-footings  and  piers  stand  alone,  it  is  ev- 
ident that  the  forms  extend  entirely  round  them ; 
therefore,  the  area  of  forms  for  any  such  footing  or 
pier  is  twice  the  sum  of  its  two  horizontal  dimensions 
multiplied  by  the  height.  P)y  following  this  same  gen- 
eral method  throughout  it  is  possible  to  calculate  the 
area  of  forms  for  any  concrete  work  with  \ery  little 
labor.  Discussion  of  the  cost  of  form  materials  and 
labor  will  be  given  a  little  further  on. 

Quantities  of  Material  in  Concrete 
Calculation  of  the  quantities  of  materials  required 
fo  produce  a  cubic  yard  of  concrete  is  now  reduced  to 
the  simple  operation  of  referring  to  a  table.  Numer- 
ous such  tables,  in  many  varving  forms,  have  been 
published,  but  the  'one  on  the  next  page  is  suffi- 
cently  complete  for  all  ordinary  uses.  Most  of  the 
cement  companies  publish  similar  tables  in  handy 
])ocket  "'calculator"  form  and  are  glad  to  furnish  them 
without  cost  to  ))eople  having  need  of  them. 

This  is  about  as  w-ide  a  range  of  proportions  as  is 
found  in  ordinary  building  work,  except  cement  finish 
work,  which  is  covered  in  a  later  section  of  this  article 
but  in  reinforced  concrete  work  it  is  often  necessary 
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Table  of  Quantities  of  Materials  Required  to  Produce  One  Cubic  Yard  of  Concrete  in  Place 

In  eacl)  c(jluinii,  the  quantities  appear  in  the  following  order:     Bbls.  Ceint'nt.  Cubic  Yards  Sand,  Cubic  Yards 
(jravei  or  Stone. 


Nominal          1 
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St 
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O.4.-. 

0.90 

1.53 

0.47 

0.93 

1.34 

0.41 

0.8 1 

U2'/2-i 
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0.U2 
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0.96 
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0.83 
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1.14 

0.52 

0.87  . 

1.17 

0.54 

0.89 

1.03 

0.47 

0.78 

1-3-0 

1.01 

0.46 

0.92 

1.02 

0.47 

0.93 

1.06 

0.48 

0.97 

0.92 

0.42 

0.84 

1-3-7 

0.91 

0.42 

0.'.»7 

0.'J2 

0.42 

0.98 

0.94 

0.42 

1.05 

0.84 

0.38 

0.89 

1-4-7 

0.83 

0.,5I 

0.8'J 

0.84 

0.51 

0.90 

0.87 

0.53 

0.93 

0.77 

0.47 

0.8 1 

to  use  mucli  richer  mixtures  in  coluinns  or  other 
Ijlaces  where  ^reat  compressive  strength  is  required. 
l\)rtiand  cement  is  always  sold  by  the  barrel,  prac- 
tically 3.8  cubic  feet,  and  it  is  usually  delivered  in 
cloth  sacks  holdinj^  onc-f|uarter  barrel  each.  De- 
livery is  sometimes  made  in  pa|)er  bags  of  the  same 
size,  less  frequently  in  wooden  barrels,  and  occasion- 
ally in  bulk  car-loads. 

Sand,  gravel  and  crushed  stone  may  be  sold  either 
by  the  cubic  yard  or  by  the  ton.  Since  the  <|uantity 
of  materials  to  be  used  will  be  figured  on  the  cubic 
yard  basis,  ])rices  per  ton  should  always  be  converted 
to  prices  |)er  cubic  yard. 

It  is  always  advisable  to  oljtain  the  correct  weight 
per  cubic  yard  of  any  material  which  you  propose 
to  use  but,  in  the  absence  of  more  definite  informa- 
tion the  following  weights  may  be  used : 

Sand.  2,700  lbs.  per  cu.  yard 

(iravcl,  2,700  lbs.  per  cu.  yard 

3/4"  crushed  trap  rock  2,600  lbs.  per  cu.  yard 
lYi"  crushed  trap  rock  2,5.')0  lbs.  per  cu.  yard 
V/i"  crushed  lime  stone  2,360  W)s.  per  cu.  yard 
3/4"   crushed    granite  2..500  lbs.  per  cu.  yard 

i'A"   crushed    granite  2.400  lbs.  per  cu.  yard 

Crushed    slag  2,000  lbs.  per  cu.  yard 

When  figuring  upon  slag-concrete,  as  a  substitute 
for  stone  or  gravel-concrete,  keep  in  mind  the  fact 
that  you  will  probably  need  at  least  one-fourth  more 
mortar  in  your  mixture  than  you  would  to  get  a  con- 
crete of  the  same  consistency  with  stone  or  gravel. 

Whenever  possible,  it  is  well  to  get  prices  on  all 
materials  delivered  directly  to  the  site  of  the  work. 
However,  this  is  not  always  possible  and  the  informa- 
tion given  here,  as  well  as  that  contained  in  the 
lessons  on  excavating  and  on  l)rickwork.  will  enable 
you  to  figure  your  own  delivery  costs. 

Delivery  Costs 

A  bag  of  cement  weighs  '>f)  ll)s..  for  convenience  in 
estimating  it  will  be  considered  as  100  lbs.,  therefore, 
the  load  handled  by  a  two-horse  team  will  be  about 
as  follows : — 

On  poor  earth  roads,  2,000  lbs.,=5  bbls.  cement 
On  fair  earth  roads.  2,.'>00  lbs.,=:6V4  bbls.  cement 
On  good  earth  roads.  4,000  lbs.,=  10  bbls.  cement 
On  hard  surfaced  rds.,  6.000  lbs.,=:15  bbls.  cement 
On  level  grades,  the  rate  of  travel  will  be  two  miles 
per  hour  with  the  load  and  three  miles  per  hour  with 
the  emptv  wagon. 

If  yoii  figure  on  the  use  of  a  motor  truck,  you  can 
consider  that  it  will  carry  its  rated  load  and  the  .speed 
will  vary  from  eight  miles  per  hour  for  poor  roads  up 
to  twelve  miles  per  hour  for  good  roads.  Trucks 
can  operate  at  greater  speeds  and  can  carry  more 
than  their  rated  loads,  but  this  is  only  at  a  greatly 
increased  cost  of  maintenance. 

The  time  required  for  loading,  and  the  labor  cost  of 
loading,  can  be  figured  as  follows : — 

b'roin  box  car  ontt)  wagon,  about  one  minute  labor- 
er's time  i)er  bag. 


From  ordinary  cement  shed  onto  wagon,  one  and 
one-quarter  minute  of  laborer's  time  per  bag. 

'I  hus,  with  three  men  working,  a  load  of  13  bbl.s., 
(60  bags)  will  require  the  wagon  to  stand  for  20  min- 
utes if  loaded  from  the  car  and  25'  minutes  if  loaded 
from  the  shed.  If  the  force  is  larger,  the  time  will 
be  reduced  projjortionately. 

I'nloading  will  require  three-quarters  of  a  minute 
of  laborer's  time  per  bag  if  placed  on  a  pile  and  one 
and  one-quarter  minutes  if  placed  into  the  shed. 

In  figuring  the  cost  of  cement  do  npt  forget  to 
make  allowance  for  the  bags.  Cloth  bags  arc  usually 
charged  for  at  ten  cents  each  and  credited  at  the 
same  price  when  returned,  charges  prepaid,  in  good 
condition  to  the  cement  company's  mill. 

.Since  there  is  no  way  of  knowing  in  advance  how 
many  bags  will  be  lost  or  damaged  <in  the  work,  it  is 
good  practice  to  figure  on  a  loss  of  one  bag  out  of 
each  four;  this  figure  also  to  take  care  of  the  cost  of 
return  freight  and  handling  charges.  Papci*  bags  or 
wooden  barrels  are  not  returnable  for  credit. 
The  Kind  of  Sand  to  Use 

When  sand  or  gravel  must  be  obtained  directly 
from  the  bank,  the  cost  of  obtaining  it  can  be  figured 
as  explained  in  the  article  on  excavating  and  due 
allowance  must  be  made  for  the  cost  of  stripping  off 
loam  or  other  worthless  material. 

The  bank  should  be  visited  and  as  careful  a  com- 
putation as  is  practicable  under  the  circumstances 
should  be  made  of  the  quantity  of  material  to  be  strip- 
|)er  off  and  this  cost  divided  over  the  cost  of  the 
quantitv  of  useable  material  required  from  the  bank. 

It  will  seldom  be  practicable  to  use  a  "bank-run" 
mixture  of  sand  and  gravel  in  concrete,  but  will  usual- 
ly be  necessary  to  screen  it  to  separate  sand  and 
gravel.  Where  it  is  practicable  to  set  up  the  hand- 
screen  at  the  bank,  an  allowance  of  thirty-five  min- 
utes of  laborer's  time  will  be  sufficient  for  each  cu. 
yard  of  the  bank-run  material.  The  proportions  of 
.sand  and  gravel  that  any  bank  will  produce  can  only 
be  determined  bv  test,  and  such  a  test  should  always 
be  made  when  estimating  on  important  work. 

A  word  of  caution  may  be  added  here.  Quite  fre- 
quently a  bank  of  sand  mav  be  entirely  suitable  for 
concrete  as  far  as  mav  be  determined  by  \isual  ex- 
amination, yet  a  chemical  analysis  or  a  test  of  a  sam- 
ple of  concrete  made  from  the  sand  may  disclose  the 
presence  of  vegetable  acids  or  other  impurities  that 
would  make  the  sand  unsafe  for  use.  It  is  well  to  in- 
vestigate   this    feature    thoroughly    when    estimatins;. 

When  sand,  gravel  or  broken  stone  is  purchased  in 
carload  quantities  the  following  figures  will  govern : 
cost  of  carting  from  car  to  the  w<>rk  must  be  figur^ 
.•»s  jireviously  explained  and  added  to  these  costs. 
These  fiiaures  are  also  to  be  used  in  commuting  the 
cost  of  movinji  material  from  a  sand  or  :rravel  bank 
tf>  the  w«>rk.  Figures  are  niven  in  hours  of  labor  lime; 
the  waiting  time  of  the  wagon  will  be  determined  hy 
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its  capacity  and  the  number  of  men  employed  in  load- 
ing. The  waste  time  of  the  men  will  be  determined 
by  the  number  of  wagons  employed  and  their  head- 
way interval. 

Time  in   Labor   Hours 

From  Ground  From    Gondola 

to  Wagon  Car  to  Wagon 

Wet  Dry  Wet         Dry 

Sand,  0.50         0.34  0.45  0.3 

Gravel,  0.65         0.47  0.60  0.4 

'Crushed    trap-rock  0.51  0.44 

Crushed    granite  0.49  0.43 

Lost  time  of  men  and  wagons  may  be  reduced  to  a 
mimimum  by  the  us-e  of  unloading  boxes,  which  are 
hung  on  the  side  of  the  car  and  into  which  the  ma- 
terial is  shovelled  .  When  a  wagon  is  to  be  loaded  it  is 
driven  under  the  box,  the  contents  dumped  into  the 
wagon,  the  wagon  driven  away  and  the  box  made 
ready  to  receive  the  load  for  the  next  wagon. 

The  reader  who  desires  to  pursue  the  study  of 
mechanical  methods  of  handling  concrete  materials 
will  find  much  valuable  and  interesting  material  in 
Gillette's  "^Handbook  of  Cost  Data,"  and  Dana's 
"l-Iandbook  of  Construction  Equipment." 

Mixing  and   Placing 

Now-a-days,  very  little  concrete  in  building  work 
is  mixed  by  hand,  the  usual  practice  being  to  use  a 
gasoline  engine  driven  mixer.  Steam  mixers  are  used 
in  some  cases  but  they  are  coming  into  disfavor  be- 
cause of  the  need  of  having  a  skilled  man — in  inany 
localities  he  must  be  licensed — to  take  charge  of  the 
boiler  and  engine.  Electric  motor  driven  mixers  are 
also  used  at  times,  but  they  have  not  attained  any 
great  vogue. 

Whether  the  mixing  be  done  by  machine  or  by 
hand,  it  must  always  be  remembered  that  the  number 
of  yards  of  material  fed  into  the  mixer  or  onto  the 
board  will  always  greatly  exceed  the  number  of  yards 
of  concrete  taken  out. 

For  instance,  1-3-6  mixture,  using  23-4  inch  stone 
and  under  with  the  dust  screened  out,  will  require  for 
each  yard  of  concrete :  0.93  cu.  yd.  stone,  0.47  cu.  yd. 
sand.  0.15  cu.  yd.  cement,  or  a  total  of  1.55  cu.  yd.  of 
material  which  is  the  quantity  that  must  be  handled 
from  stock-pile  or  cement-shed  to  the  mixer. 

Since  this  is  dry  material,  the  following  figures 
may  be  used. — 'One  laborer  can  handle  and  move  any 
of  the  following  quantities  of  materials  a  distance  of 
forty  feet  in  one  hour: —  1.65  cu.yd.  sand,  1.71  cu.  yd. 
crushed  traprock,  1.93  cu.  yd!  crushed  limestone,  1.78 
cu.  yd.  crusher  granite,  2.22  cu.  yd.  crushed  slag,  40 
bags  Portland  cement. 

When  the  mixing  is  by  machine,  it  is  necessary  to 
know  the  capacity  of  the  mixer  in  cubic  yards  per 
hour  for  average  running  and  the  daily  charge  or 
rental  rate  of  the  mixer,  as  well  as  its  consumption  of 
fuel  per  day  or  hour.  The  manner  of  determining  fixed 
charges  or  rental  rates  will  be  taken  up  in  a  later 
article. 

Sometimes  the  capacity  of  a  mixer  is  limited  by  a 
clause  in  the  specifications  which  require  that  the 
concrete  be  mixed  for  a  given  number  of  minutes 
before  discharging,  but  usuallv  the  time  of  the  mixer 
is  determined  by  the  ability  of  the  machine  to  deliver 
a  well  mixed  product. 

There  are  many  records  quoted  ranging  from  a 
batch  a  minute  upward,  but  it  is  hardly  safe  to  figure 
on  better  than  an  average  of  fifteen  batclies  per  hour 
for  the  usual  run  of  concrete  work  in  building.  Thus, 
if  the  mixer  is  a  "one-bag"  size  it  will  turn  out  fifteen 
batches  of  6.42  cu.  ft.  of  mixed  concrete   each    (ten 


cubic  feet  in-put  each)  when  working  on  a  1-3-6  mix- 
ture, using  2^  inch  and  under  stone  with  dust  screen- 
ed out.  This  equals  3.57  cubic  yards  of  concrete. 
From  the  mixer,  the  laborers  can  each  receive  an 
average  of  35  cubic  feet  per  hour  and  wheel  it  a  dis- 
tance of  forty  feet  and  dump  in  into  the  forms. 

Number  of  Men  in  Mining  Operations 

In  addition  to  the  numl)er  of  men  required  to  put 
the  materials  into  the  mixer  and  take  the  concrete 
away,  allowance  must  be  made  for  one  man  to  tend 
the  mixer,  untie  cement  bags,  etc.,  and  at  least  one 
man  to  puddle  the  concrete  into  the  forms.  With 
each  increase  of  one  bag  in  the  nominal  capacity  of 
the  mixer,  one  additional  man  will  be  needed  for  pud- 
dling and  helping  to  dumj)  concrete  and  one  extra 
man  to  assist  arotind  the  mixer. 

All  of  these  statements  apply  to  average  condi- 
tions. When  estimating  careful  attention  must  be 
given  to  all  details  to  determine  whether  less  favor- 
able or  more  favorable  conditions  are  likely  to  be 
encountered. 

If  the  actual  mixing  is  to  be  done  by  hand  an  allow- 
ance of  1.25  hours  labor  time  must  be  included  for 
each  cubic  yard  of  concrete.  This  covers  the  cost  of 
doing  the  work  that  is  done  in  the  mixer  and  also  the 
work  done  by  the  men  tending  the  mixer. 

To  all  of  the  above  figures  must  be  added  the  cost 
of  a  foreman  and  a  waterboy.  Their  cost  per  cubic 
yard  is  found  by  determining  the  average  production 
of  the  plant  contemplated  for  the  job  under  con- 
sideration. 

The  various  mechanical  means  for  placing  con- 
crete, after  mixing,  will  be  discussed  in  the  article  on 
"Reinforced  Concrete  Construction,"  while  the  cost  of 
hoisting  by  the  use  of  a  platform  elevator  will  be  cov- 
ered in  the  article  on  brickwork. 

The  cost  of  water  for  mixing,  while  a  small  item, 
must  always  be  included  in  the  estimate,  as  well  as 
the  cost  of  connecting  with  the  supply.  Some  cities 
make  a  flat  charge  per  cubic  yard  of  concrete,  others 
require  that  the  supply  be  metered  and  payment  made 
accordingly.  About  26  gallons  of  water  are  required 
for  mixing  a  yard  of  concrete,  but  including  waste, 
water  used  for  sprinkling  and  other  purposes,  the 
actual  quantity  used  on  the  job  will  be  more  nearly 
100  gallons  per  cubic  yard. 

After  the  concrete  has  set  and  the  forms  are  re- 
moved it  is  usually  necessary  to  smooth  all  exposed 
surfaces,  erase  form-board  marks,  and  fill  up  hollow 
spots.  Since  the  cost  of  doing  this  work  is  entirely 
dependent  upon  the  care  in  building  the  forms  and 
placing  the  concrete,  it  is  a  very  difficult  matter  to 
determine  the  cost  of  finishing  in  advance. 

However,  the  following  figures  may  be  used  for  all 
ordinary  work : — 

Number  of  Square  Feet  per  Hour 

Laborers     Masotis 
Cement-wash  20 

Bush-haninier    (hand-work  I  5 

Crandalling     (hand-work)  5 

Picking    surface    (Screen)       '  12 

Picking    surface    (Hand)  6 

Carborundum    rub  7 

The  cost  of  sand  blasting  will  be  taken  uo  in  the 
article  on  cement-gun  work. 

Runs  for  Construction  Work 

Nothing  has  been  said  thus  far  in  this  article  about 
the  cost  of  building  runs  for  wheeling  concrete.  For 
ordinary  plank  runs  the  figures  already  given  for  mov- 
ing concrete  will  be  found  large  enough  to  take  care 
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of  the  usual  amount  of  placinj^  and  moving.  Where 
the  nature  of  the  work  is  such  that  it  will  be  neces- 
sary to  I)uild  trestles  or  other  special  forms  of  runs, 
they  must  be  figured  se|)arately  as  will  be  explained 
in  the  article  on  timljer-forming  and  on  reinforced 
concrete  construction. 

Allowance  must  also  be  made  for  the  cost  of  de- 
livering equipment  to  the  work  and  removing  it  at 
the  comi)Ietion.  This  is  so  variable  a  factor  that  it  is 
difficult  to  give  any  rules  for  estimating.  For  in- 
stance, a  small  gasoline  mixer  may  be  so  compact  as 
to  re(|uire  jjractically  no  setting  up  after  unloading 
from  the  car  or  truck,  while  a  large  steam  mixer  may 
require  several  days'  labor  in  order  to  i)Ut  it  in  run- 
ning condition. 

Cost  of  freighting  equipment  to  and  from  the  loca- 
tion of  the  work  can  be  ascertained  by  inquiry  of  the 
carrier,  and  charges  for  unloading  from  car  to  truck 
and  truck  to  car,  or  vice  versa,  will  average  about 
sixty  lal)or-hours  per  carload. 

Since  the  equipment  must  be  loaded  and  unloaded 
on  both  trips  and  must  be  freighted  back  to  head- 
quarters, a  fair  sized  job  will  have  to  bear  the  ex- 
pense of  two  hundred  and  forty  hours'  loading  and  un- 
loading labor,  trucking  costs  at  both  ends,  l>oth  times, 
and  freight  two  ways. 

When  cement  is  to  be  stored  at  the  work,  sheds 
must  be  l)uilt  for  this  purpose  and  ha\ing  determined 
tlie  size  necessary  on  the  basis  of  the  maximum 
amount  to  be  stored,  the  cost  of  the  shed  can  be  es- 
timated in  accordance  with  the  methods  outlined  in 
the  article  on  carpenter  work.  Credit  can,  of  course, 
be  taken  for  the  salvage  value  of  the  lumber  after  the 
shed  is  no  longer  required. 

Form  Work 

Practically  all  forms  for  concrete  work  in  buildings 
are  now  constructed  of  1  inch  boards,  supported  by  2 
X  4  studs  spaced  from  12  to  24  inches  apart,  depend- 
ing ui)()n  the  height  to  be  sui)i)orted  or  the  load  to  be 
retained.  Sometimes  1^  or  2  inch  plank  may  be  used 
for  ])articularly  heavy  work  or  when  so  s|)ecified  by 
the  architect  or  engineer. 

Since  the  usual  method  is  to  usie  1  inch  boards  we 
will  base  our  present  estimates  accordingly  and  the 
materials  for  100  square  feet  of  forms  will  be  figured 
as  follows : — 


Actual   area    of   form 
Waste  for  Cutting,  etc 


100  sq.  ft. 
15  sq.  ft. 


115  sq.  ft.  of 

1"  boards   or    115    ft.   b.m.   @  $27.00   per   M.         $3.11 
Studs    10   pes.   2x4—109  67    f.b.m. 

Allowance  for  waste  15%  11  f.b.m. 

78   f.b.m. 
78  f.b.m.   studs  (a}  $3fi.00  per   M     .  2.81 

Nails  (approx,  40  lbs.  per  1.000  f.b.m.)  8  lb.  @  5  cts.     .40 
Tie-wire     (approx.  25  lbs.  per  1 .000  f.b.m.)  5  lb.  @  6  cts.     .30 


F"irst   cost   of  materials   for    100   s<|.   It. 


$6.63 


The  cost  of  labor  will  be  governed  largely  by  the 
class  of  men  employed.  For  instance,  if  local  condi- 
tions make  it  ncccssarv  to  have  practically  all  of  the 
work  done  bv  carpenters,  the  cost  will  naturally  be 
higher  than  where  a  large  port  of  it  may  be  done  by 
"handy-men." 

On  an  ordinary  job,  where  the  laborers  do  all  the 
handling  of  the  lumber  excent  the  cutting,  assembling 
and  nailing  in  the  building  of  the  forms  and  al.so  as- 
sist in  theerection.  each  100  sq.  ft.  of  forms,  allowing 


an  average  of  two  f.b.m.  of  material  per  square  foot. 
will  require  the  following: — 

A»»cnibliiiK     Erecting    ToUl 

rootinKii. 

Carpenters'    time  2!^                 J^              3 

_     Lal)orers'    tim«  |                   i                   3 

I'oundation   Walls.— (first  ten  ft.  in  height) 

Carpenters'   time  3                   I'/i              tyi 

Laborers'   time  1J4               ly,              3 
Each  additional  ten  ft.  in  height 

Add. carpenters'   time  '/i                j^ 

Laborers'  time  i                   1 

Piers  (plumb  sides) 

Carpenters'    time  4                  \'/i              i% 

Laborers'  time  1^               V/,              3 

Piers  (pyramidal  types.) 

Carpenters'  time  i                  \y,              »yi 

Laborers'    time  IJ/J               ly,              3 

Steps,   Lintels.   Etc. 

Carpenters'    time  7                  8                  9 

Laborers'  time  1^              S                  zyi 

Slabs,   Platforms.   Etc. 

Laborers'    time  1J4               154              3 

Carpenters'   time  6                  154              754 

All  of  these  figures  are  based  on  the  assumption 
that  the  lumber  will  not  be  moved  over  200  feet  from 
stock-pile  to  its  position  in  use.  For  greater  travel 
add  K"  hr.  laborer's  time  per  100  .sq.  ft.  for  each  ad- 
ditional 100  ft.  of  travel. 

.\fter  the  concrete  is  hardened  the  lorms  must  be 
strpped  and  cleaned  if  thev  are  to  be  re-used,  or  re- 
moved if  they  are  of  no  further  use.  For  strippini;. 
an  allowance  of  3  hrs.  laborers'  time  per  100  sq.ft. 
must  be  made. 

Re-use  of  Forms 

W^hen  estimating  the  cost  of  forms  for  any  con- 
crete work,  it  is  i>ecessary  to  determine  how  many 
times  the  forms  may  be  re-used,  if  at  all,  and  what 
value,  if  any,  will  be  left  in  the  form  lumber  at  the 
end  of  the  work. 

If  the  forms  can  be  re-used,  as  when  there  are  a 
number  of  members  of  the  same  dimensions,  without 
any  re-building,  it  is  only  necessary  to  figure  the  cost 
of  material  and  of  building  the  first  time,  and  then  to 
add  the  cost  of  strinping  and  i*-erecting  as  many 
times  as  the  forms  will  be  re-used. 

If  the  forms  are  only  used  once,  the  lumber  may 
have  a  salvage  value  of  as  high  as  one-third  of  its 
original  cost,  deuending  U|H>n  how  much  cutting  up 
has  been  done,  but  when  the  forms  are  used  more 
than  once  it  is  not  wise  to  figure  upon  much  re-i^ale 
value  unless  you  have  a  certain  place  to  dispose  of 
the  lumber. 

Where  the  forms  may  be  used  again,  but  only  after 
re-cutting  and  re-assembling,  it  is  not  necessary  t<> 
figure  for  new  lumber  again,  but  a  new  allowance  of 
at  least  15%  for  waste  must  l>e  made  and  an  allow- 
ance of  1/2  hr.  carpenters'  time  per  100  sq.  ft.  must 
be  iTiade  to  compensate  for  the  slower  work  on  the 
used  lumber. 

A  further  discussion  of  the  cost  of  forms  and  form- 
building  will  be  given  in  the  article  on  reinforced 
concrete  construction. 

Sidewalks,  Floors.  Etc. 
Vou  have  already  learned  how  to  estimate  the  cost 
of  handling  the  materials  for  concrete  and  of  mixing 
the  concrete  and  delivering  it  to  the  point  at  which  it 
is  placed  in  the  forms.  The  same  principles  govern 
the  estimating  of  the  cost  of  side-walks,  floors,  etc.. 
thouarh  it  is  usuallv  easier  to  take  off  the  quantities 
of  sidewalks  and  fl(X)rs  by  square  feet  and  of  base, 
curbing,  etc..  by  lineal  feet.    The  following  table,  origi- 
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nallv  published  by  me  in   "Concrete"  for  November,      i"    Thick    Cement  0.74  i.oo  0.81 

1921,  will  enable  you  to  quickly   compute   the  quan-  .Aggregate  °"''*  I'.ll  ojjg 

tities  of  materials  required  for  any  floor  or  sidewalk      ji/"  Thick  Cement  i  ir  i  .50  121 

job.  Sand  0.50  0.33  0.19 

Quantities  of  Materials  Required  Per   100  Sq.  Ft.  of      „„    .,-,  .  ,     •'^gg'-'^gate  !»-2f  0^8 

^  „,  o- 1  11         01   i_        T-.  -        1  hick    Lemetit  1.54  2.00  1.62 

Floors,    Sidewalks,    Slabs,    Etc.  Sa„j  0.58  o.ao  0.25 

Note :  Quantity  of  cement  is  given  in  barrels,  ag-  .Aggregate  0.30  0.50 

gregate  in  cubic  yards.  In  addition  to  the  necessary  labor  of  handling  the 

-,         _,  materials  and  mixing  the  concrete,  the  following  labor 

Base   Course  „^^,g^  be  figured  upon  :— 

Per  100  Sq.  Ft.  Finish 

Carpenters  setting  screeds  0.4  hrs. 

Cement   finishers  3      hrs. 

Per  100  Lin.  Ft.  Plain  Base 

Carpenters   setting   grounds  1.5  hrs. 

^  '^  Cement    finishers  3      hrs. 

^  ^  2  2  ^^^   lOO   Lin.   Ff.   Sanitary    Base 

Cement  0.45         0.39         0.37         0^31  Carpenters    setting    grounds  1.5  hrs. 

1"  Thick  Sand-  0.34         0.12        0.14         0.14  dement    fm.shers  4.5  hrs. 

Aggregate  0.28        0.30        0.28        0.28  Be  sure  that  you  include  all  of  the  items  of  mixing. 

Cement  0.90        0.79        0.74        0.63  wheeling,  hoisting,  etc.,  that  are  involved. 

3"  Thick  Sand  0.37        0.24        0.28        0.28  When  estimating  floors  or  walks  going  on  earth. 

.Aggregate  0.55        0.60        0.56        0.56  ^^   ^^^^   ^^^^  ^^^   1^^^,^   ^^    -^^^    -^  y^^,^   estimate   to 

3"  Thick  sZr  IaI       oil       OaI       oil  ''^"r  f  ^'^^^ating  to  the  underside  of  the  construction, 

Aggregate  0.83        0.90        0.85        0.85  and   also   any    cmder   or   gravel    course    that   may    be 

Cement  1.80  1.57  1.47  1.26  specified. 

4"  Thick  Sand  0.54        0.48        0.57        0.57  For  curbing,  be  sure  that  you  include  the  cost  of 

Aggregate  1.10        1.20        1.13        1.13  finishing  top  and  face,  also  curb-bar,  if  specified. 

Cement  2.25  1.96  1.84  1.26  


^  f^  CD  S 


CI 


'  Thick   Sand  0.68  0.61  0.71  0.71 

Aggregate  1.37         1.50         1.40         1.41 


Book  on  Accounting 


Cement  2.70  2.35  2.20  1.89  Practical    Accounting    for    General    Contractors — 

6"  Thick  Sand  0.82  0.73  0.86  0.85  by  H    D.  Grant  of  the  staiif  of  the  W.  B.  Richards  & 

Aggregate  1.65  1.80  1.69  1.70  Co.,  Accountants  and  Engineers ;  McGraw-Hill  Book 

7"ThickSa.T'  0:96  o:85  LOO  0:99  Company,   New   York    publishers.      Little   of   a   com- 

Aggregate  1.93  2.10  1.97  1.98  prehensive  nature  has  been  written  about  a  system  01 

Lenient  3.60  3.13  2.94  3.51  accounting  to  fit  the  needs  of  the  contractor,  and  this 

8"  Thick  Sand  1.09  0.97  1.14  1.14  book  is  designed  to  fill  the  gap.     The  necessity   for 

.Aggregate  2.20  2.40  2.36  2.27  s^-h  a  book  is  evident  for  two  reasons:     First,  prac- 

Cement  4.05  3.52  3.30  2.83  tically  all  building  and  construction   work  is  carried 

9"  Thick  Sand  1.23  1.08  1.27  1.28  ^^^  ^     estimate  and  contract  and,   second,  the  basis 


.Aggregate  2.47         2.70         2.54         2.55 

Cement  4.50  3.92  3.66  3.14 


of  accuracy  in  estimating  depends  upon  accurate  rec- 

v^emeni  -i.ou  a.aa  a. do  J.ii                        ,         ,,,,      •'          .           ,           u     j                 j                     •                •       »u 

10"  Thick  Sand  1.37  1.21  1.41  1.58  oi'Q-     The  author   has  had  a   wide  experience  m  the 

Aggregate  3.75  3.00  2.81  2.82  accounting  side  of  the  construction  industry,  and  has 

Cement  4.95  4.31  4.03  3.45  evolved   a   system   of   accounts,   and   accounting  con- 

11"  Thick  Sand  L50  1.33  1.55  1.56  trol,   which   gives   the  contractor   the    information   he 

Aggregate  3.03  3.30  3.09  3.12  requires   for   the   management   of   his   business.      The 

Cement  5.40  4.70  4.40  3.77  contents  of  the  book  may  be  judged  by  the  following 

12"  Thick  Sand  1.-63  1.45  1.69  1.70  chapter    headings: — Requirements    for    Successful 


Aggregate  3.30         3.59         3.37         3.40 

Top  Course 


V2 
Va 


Operation ;    Types    of    Construction    Contracts ;    Cost 
Plus  Contracts  ;  The  Financial  Accounts  and  Records  ; 
Figure  Analysis  Book;  Handling  Purchase  and  Store- 
X'  Room  Orders;  Recording  Income  and  Expense;  Gen- 

_><■  ^  X  eral    Ledger    Accounts ;    Summary    of    Sequence    of 

S       '    ^  ^  ^  Operation ;  The  Financial  Statement ;  Cost  Accounts 

•^  7  «  «  and  Unit  Costs ;  Organization  and  Personnel ;  Classi- 

■^  ^  "  "  fication    and    Symbolization    of    Accounts ;    Field    Ac- 

Thick  Cement  0.75        0.59        0.50        0.43  counting  Records;   Plandling  Field   Papers;   Monthly 

Thick  Cement  al'        'ol\        "o'A        'oll  Report    to    Owner;    Payroll    Problems;    Control    of 

Sand  1.12        0.89        0.75        0.64  Equipment;     Preparation     of     Estimates    and     Bids; 

1"     Thick  Cement  1.50        1.19        0.99        0.85  Municipal    Contracts;    Legal    Aspects    of    Contracts, 

,„^,  .,    Sand                        0.23        0.27        0.30        0.32             and  Contractual  Agreement. 
1"/^    Thick  Cement  2.25         1.78         1.49         1.27  *'   

2"     Thick  Cement  sioo        ""^fi       ""ill        \'Z  Among  the  buildings  programmed  for  early  con- 

Sand  0.45        0.53        0.59        0.63  struction  in  Windsor  are  a  .57-family  apartment  build- 

ing, to  be  erected  on  the  corner  of  Erie  and  Victoria, 
1-3  Mix.  1-1-1  Mix.  1-1-3  VAx.      of  fireproof  construction  throughout,  and  a  store  and 
%,  Thick  Sand  0.17  o.»8  0.06  ar.artment    building    on    the    opp(,site    corner    of    the 

L  emcnt  0.37              0.50  0.41  ,                                        .*^    ,      ,       -          ^  '              ,     ,               ,            , 

Aggregate  0.08  0.13  pbove  streets,  to  include  3   stores   and  4  apartments. 

,^"  Thick  Cement  0.56            0.75  0.61  I^oth  these  buildings  will  be  of  brick  construction  and 

Sand  0.25           0.12  0.09  will  be  modern   in  every  respect.     Mr.   Gilbert  J.   P. 

Aggregate  0.12  0.19  Jacques  is  designing  these  structures. 
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The  Water  Supply  of  the  Border  Cities 

Three  Separate  Organizations  Furnish  Water  to  the  Border  Munici- 
palities—Efforts of  the  Essex  Border  Utilities  Commission  to 
Develop  a  Co-ordinated  System  for  the  W  hole 

District 

A  report  of  the  K.»»ex   Horder   Utilities  Commiuiiin 

The  distribution  system  consists  of  about  twenty- 
two  miles  of  cast  iron  pipe.  varyinK  •»  '^ize  from  three 
to  twelve  inches.  The  water  is  pumped  by  Hiram 
Walker  &  Sons  and  delivered  by  them  to  the  Walker- 
villc  Water  Company. 


There  are  three  separate  organizations  supplying 
water  in  the  Border  Cities  district;  the  municipal 
supply  of  the  city  of  Windsor  which  also  furnishes 
a  supply  to  the  town  of  Sandwich  and  the  township 
of  Sandwich  West ;  the  system  of  the  Walkcrville 
Water  Company  which  supplies  the  needs  of  Walkcr- 
ville, Ford  City  and  i)art  of  the  town  of  Riverside 
and  the  Kau  Clair  Water  Company  which  cares  for 
the  lake  shore  residents  east  of  their  [)lant  on  River 
Front  Road  and  for  the  village  of  Tecumseh. 

The  Windsor  waterworks  was  inaugurated  in  1871 
and  consists  of  the  following  structures  and  equip- 
ment. One  20"  intake  pipe,  2S'6  ft.  long  laid,  in  1871, 
one  30"  intake,  622  feet  long,  laid  in  1898  and  one  60" 
intake,  500  feet  long,  laid  in  1914.  The  old  intakes 
terminate  in  wells  in  the  pumping  station,  the  new  in- 
take in  a  concrete  screen  well  located  30  feet  from 
the  ri\cr  bank  and  surmounted  by  a  superstructure 
containing  apparatus  for  lifting  the  screens  and  heat- 
ing water  t(j  avoid  fra/.il  ice.  There  are  four  pumps, 
a  Snow  puni]j  built  in  1903  with  a  capacity  of  6,000,- 
OCO  gallons,  an  Inglis  pump  built  in  1913  with  a 
capacity  of  8.000,000  gallons  and  two  Recs-Roturbo 
centrifugal  pumps  of  between  five  and  six  million 
gallons  each.  The  boilers  are  four  in  number.  7  feet 
and  9  feet  in  diameter  and  16  feet  long.  These  were 
built  in  1 901 -l';02- 1907  and  1916.  The  chimney  is 
48  inches  in  diameter  and  108  feet  high.  The  distri- 
bution system  consists  of  about  seventy  miles  of  pipe 
varying  from  3"  to  20"  in  diameter.  The  published 
annual  reports  of  the  Windsor  Water  Commission 
indicated  that  the  cost  of  service  rendered  is  not  high. 
The  report  of  the  Underwriters  .Association  showed 
deficiencies  which  could  be  and  are  being  eliminated. 
Low  pressures  often  complained  of  arc  more  fre- 
quently caused  by  insufficient  capacity  of  distribu- 
tion  mains  than  by  low  pum;)  i)ressures. 

Walkerville's  System 

The  \\  alkcrville  Water  Company's  system  is 
owned  and  operated  as  a  water  com  lany  by  Hiram 
Walker  &  Sons  and  the  [lower  plant  and  intake  is 
located  upon  the  property  of  and  used  in  part  by  the 
distillery.  The  plant  consists  of  two  intakes;  one 
20"  pi])e  extending  200  feet  beyond  the  bulkhead  and 
not  now  in  use  and  one  48"  steel  pipe  laid  in  l'X>', 
iiaving  a  crib  on  the  intake  and  a  screen  chamber  at 
the  shore.  The  su|)erstructure  houses  lifting  appar- 
atus for  the  screen  and  heating  equij)ment  for  elim- 
inating frazil  ice.  There  are  five  |)um|)s^ — three 
3,0CO,60O  gallon  Worthington  punrjs  built  from  1894 
to  1898.  one  4,000,000  gallon  Snow  punv)  built  in  |911 
and  one  10,000.000  gallon  steam  turbine  centrifugal 
pump  built  in  1*>19. 

The  boiler  plant  is  part  of  the  main  plant  which 
sn  '])lies  steam  to  the  distillery.  It  consists  of  three 
.^(X)  h.p.  water  tulie  boilers.  These  boilers  are  all 
su]))licd  with  nu'chanical  stokers,  economizers  and 
coal  bunkers  with   coal   and  a'^h   handling  apparatus. 


The  Eau  Clair  Water  Company 
The  Ran  Clair  \\  ater  Company  is  located  on 
Lake  Shore  Drive  opposite  I'eche  Island  and  has 
been  in  operation  since  June  1930.  The  intake  is  8"  in 
diameter  and  e-xtcnds  about  100  feet  from  shore  to 
the  channel  bank.  It  terminates  at  the  shore  in  a 
concrete  well  sixteen  feet  square  and  about  eight 
feet  deep.  One  motor  driven  centrifugal  |)ump  of 
400.000  gallons  per  day  capacity  delivers  water  to 
an  elevated  tank  82  feet  high,  holding  20.000  gallons. 
The  distribution  system  consists  of  about  four  miles 
of  mains,  six  and  eight  inches  in  diameter. 

The  question  of  water  supply  and  sewage  disposal 
in  a  district  where  the  geographical  situatitm  and 
topographical  conditions  of  adjoining  municipalities 
are  such  as  are  found  in  the  Essex  liorder  District 
make  independent  intelligent  solution  of  these  pro- 
blems impossible.  In  1910  a  report  of  the  Provincial 
Hoard  of  Health  by  Medical  Inspector  R.  W.  Hell 
made  reference  to  "oft  repeated"  complaints  regarding 
the  pollution  of  the  Walkerville  water  supply  and  he 
suggested  that  Wind.sor  and  Walkerville  unite  their 
water  systems  and  take  their  water  supply  up  the 
river  three  or  four  miles  bcvond  all  spwer<  near  Lake 
St.  Clair. 

Recommended  Joint  Water  Supply 
The  joint  report  on  water  supply  and  sewage  dis- 
I)o.sal  presented  to  the  Commission  under  date  of 
March  20.  1917.  by  Morris  Knowles  recommended  for 
a  water  supply,  an  intake  below  Peche  Island  with 
pumping  plant  and  purification  works  above  Ford 
City  and  a  trunk  pipe  line  extending  through  the 
various  municipalities  with  take-offs  at  various  points 
to  supply  existing  distribution  systems.  This  plant 
was  estimated  to  have  a  daily  capacity  of  17.000.000 
gallons  with  ample  provision  for  the  maximum  de- 
mand and  was  capable  of  unlimited  extension  as  the 
district  developed. 

Early  in  1917  the  Commission  endeavored  t«» 
arrange  with  both  the  Walkerville  \\ater  Co..  or  the 
Windsor  Water  Ci>mmission  for  a  quantity  of  water 
which  would  be  .supplied  to  the  southern  municipal- 
ities as  required. 

.\t  a  meeting  i>f  the  Commission  on  Julv  11.  1917. 
a  committee  was  appointed  to  meet  both  water  boards 
and  ascertain  if  .<ome  arrangement  could  be  made 
either  to  buy  or  lease  the  plants  and  at  what  price  or 
on  what  terms.  This  committee  reported  on  October 
24  that  neither  lH»ard  was  prepared  to  sell  its  plant 
but  that  W  indsor  would  supply  water  at  a  price.  On 
December  27  the  secretary  was  instructed  to  write 
the  Walkcrville  Water  Com)>any  for  a  price  at  which 
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they  would  supply  the  Commission  with  water  and 
a  joint  reply  was  received  from  both  boards  on  Jan- 
uary 4,  1918.  Instructions  were  issued  on  January  29 
that  arrangements  be  made  for  a  conference  between 
engineers  rei)resenting  all  parties  concerned.  On 
February  11,  the  late  T.  Aird  Murray  discussed  the 
project  informally  with  the  engineer  of  the  Commis- 
sion but  was  unable  to  go  into  the  matter  definitely 
nor  would  he  allow  his  report  and  figures  to  be  placed 
on  the  table.  The  Walkerville  Water  Company 
addressed  the  Commission  on  March  6,  1918,  out- 
lining their  ])olicy  stating  that  they  were  willing  to 
enter  into  a  contract  to  supply  water  under  certain 
conditions.  This  communication  cqme  before  the 
Commission  on  April  22  and  its  engineer  was  au- 
thorized to  confer  with  the  Walkerville  Water  Co., 
with  a  view  to  supplying  Sandwich,  Sandwich  West 
and  Ojibway. 

A  conference  was  held  on  April  30  with  officials 
of  the  Walkerville  Water  Co.,  but  no  proposition 
was  secured,  they  requesting  time  to  further  consider 
the  matter.  Due  to  the  illness  of  Mr.  H.  Walker 
further  negotiations  were  suspended  until  July  when 
the  Walkerville  Water  Co.,  again  wrote  the  Com- 
mission :  "We  hope  to  be  in  a  position  to  submit 
a  proposition  to  your  committee  shortly  with  regard 
to  a  supply  of  water  for  Sandwich,  Sandwich  West 
and  Ojibway."  Informal  inquiries  from  the  Walker- 
ville Water  Co.,  for  a  tentative  form  of  contract  were 
answered  by  draft  agreements  but  nothing  further 
has  been  received  from  them. 

The  water  committee  endeavored  to  secure  in- 
formation in  accordance  with  a  resolution  of  June  25 
as  to  the  contemplated  expenditures  for  water  supply 
plants  and  improvements  throughout  the  district  in 
order  to  make  comparisons  of  cost  with  that  of  a  com- 
bined plant  as  both  Windsor  and  Walkerville  had 
announced  the  preparation  of  plans  for  purification 
works  with  large  capacities  and  letters  were  sent  to 
their  water  boards  and  to  the  clerk  of  Ojibway. 

The  Walkerville  Water  Company  replied  July  11 
1918,  stating  that  they  proposed  to  construct  a  7  . 6 
m.g.d.  filter  plant  at  a  cost  varying  between  $150,000 
and  $200,000.  The  clerk  of  Ojibway  reported  on 
August  2  a  contemplated  expenditure  of  $180,000  for 
a  pumping  station  and  purification  works.  The 
Windsor  Water  Commission  was  unable  to  give 
figures  until  December  1918,  when  they  stated  that 
the  proposed  filter  plant  costing  $350,000  described 
in  a  published  by-law  was  "in  the  opinion  of  the 
Board  sufficient  to  take  care  of  all  requirements  for 
every  purpose  for  a  number  of  years  to  come." 

Direct    Distribution 

Prior  to  Septemljer  24,  1918,  the  Essex  Border 
Utilities  Commission  had  considered  only  the  ques- 
tion of  supplying  water  in  sufficient  quantity  and 
acceptable  in  quality  to  each  of  the  municipalities 
at  wholesale  cost,  they  in  turn  to  distribute  to  the 
consumer.  Subsequent  to  this  date,  however,  the 
advantages  and  disadvantages  of  distributing  water 
directly  to  the  consumer  from  one  source  were  the 
subject  of  much  discussion.  On  March  7,  1919,  a 
report  was  submitted  to  the  Commission  by  the 
Water  Committee  dealing  directly  with  this  phase 
of  the  question  and  under  date  of  July  2,  the  engin- 
eer's report  was  presented  to  the  Commission  giving 
consideration  to  those  factors.  This  report  was 
adopted  by  the  Commission  and  steps  initiated  to 
bring  the  matter  before  the  ratepayers  for  approval. 


Hearings  were  held  with  the  various  councils  in  an 
endeavor  to  submit  the  question  to  the  peoi^le  at  a 
special  election.  This  course  was  not  followed  by 
all  municipalities,  the  city  of  Windsor  notifying  the 
Commission  on  .August  22  that  the  council  had  de- 
cided to  place -it  before  the  electors  in  the  following 
January.  The  report  which  had  been  submitted  to 
the  various  municipalities  asking  them  to  submit  that 
by-law  was  withdrawn  on   September  29. 

The  Windsor  City  Council  on  November  24 
authorized  their  city  engineer  to  employ  an  indepen- 
dent engineer  to  valuate  Windsor  Waterworks  i)lant 
and  on  December  8,  E.  M.  Proctor  submitted  his  re- 
port to  the  Windsor  Council.  As  an  outcome  of  this 
report,  the  city  of  Windsor  appealed  from  the  appor- 
tionment set  out  in  the  report  of  July  2,  1919,  upon 
which  the  by-law  was  based.  A  hearing  was  heard 
on  February  3,  1920,  before  the  Ontario  Railway  and 
Municipal  Board  and  enlarged  until  March  9.  On 
March  6,  a  joint  meeting  of  the  Windsor  \\'ater  Com- 
mission and  representatives  from  the  Commission 
was  held  and  as  a  result  of  this  conference,  Windsor 
withdrew  its  appeal  on  the  report  of  the  engineers 
of  the  Commission  and  the  Commission  withdrew 
its  report  of  July  2  from  the  various  municipalities. 

Report  of  Engineering  Board 

Following  this  action,  an  engineering  board  of 
three  members  was  named,  E.  M.  Proctor  to  represent 
the  city  of  Windsor,  F.  W.  Thorold  the  appointee  of 
the  town  of  Walkerville,  and  Morris  Knowles  as  the 
engineer  for  the  Commission,  they  to  bring  in  an  in- 
dependent report  for  the  solving  of  the  Border  Water 
Supply  problem.  On  August  18,  their  report  was 
presented  verbally  to  the  Commission  by  F.  W. 
Thorold,  chairman  of  the  Board  and  was  adopted  on 
October  13  for  filing  with  various  municipalities. 

In  this  report  a  recommendation  was  made  to 
construct  an  intake,  filtration  plant  and  a  pumping 
station  at  Strabane  Ave.,  to  deliver  water  through 
a  gravity  main  into  the  suction  wells  of  the  Windsor 
and  Walkerville  pumping  stations.  The  Walkerville 
Water  Company  has  a  franchise  which  does  not  ex- 
pire until  1952  and  the  engineers  board  deemed  it 
unwise  to  interfere  with  this  at  the  present  time,  even 
if  it  were  legally  possible.  Until  that  time  then, 
the  Commission  will  merely  supply  filtered  water 
to  the  two  existing  pumping  stations  which  will  de- 
liver water  as  they  are  doing  at  present  and  all  rates, 
collections  and  water  organizations  in  the  various 
municipalities  will  be  subject  to  the  same  control  as 
at  the  present  time.  At  the  end  of  that  period  or 
nrior,  should  amalgamation  have  taken  place,  the 
filtration  plant  will  have  been  located  upstream  well 
above  shore  pollution  and  can  be  combined  with  a 
pumping  station  to  serve  the  entire  district  should 
the  people  so  desire.  All  previous  reports  on  water 
supply  were  superseded  by  this  joint  and  unanimous 
report  made  as  it  was  by  three  engineers  appointed 
by  the  municipalities  most  interested,  who  might 
reasonably  be  expected  to  safeguard  the  interests  of 
their  employer  in  any  report  they  made. 

Owing  to  the  unsettled  condition  of  business  and 
finance  prevailing  during  the  latter  part  of  1920,  the 
Commission  notified  each  of  the  municipalities  to 
withdraw  the  proposed  by-law  on  this  project  and 
defer  action  until  such  time  as  might  be  deemed 
advisable. 

On  October  21,  1921,  the  Water  Committee  recom- 
mended to  the  Commission  that  the  water  project  be 
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submitted  to  the  electors  at  the  next  annual  meeting. 
Some  of  the  newer  commissioners  were  unfamiliar 
with  the  reixirt  and  were  not  prepared  to  support  the 
recommendation.     It  was  decided   that  a  conference 


should  be  arranged  with  the  Windsrir  Water  Com- 
missioners, and  the  Walkerville  Water  Company  to 
ascertain  their  view  point  before  placing  it  l>efore 
the  people. 


Sewage  Disposal  in  the  Border  Cities 

A  Metropolitan  Scheme  Under  the  Jurisdiction  of  the  Essex  Border 

Utilities   Commission -Ford,  Walkerville,  Sandwich  and  Ojib- 

way  Served  by  Two  Interceptors,  Eliminating  Objectionable 

Outlets  and  Freeing  River  from  Pollution 

outlet,  thus  removing  all  sewage  from  the  river  above 
the  present  intakes. 

(2)  That  Ojibway  and  parts  of  Sandwich  Weit 
proceed  to  construct  sanitary  sewa,;fe  systems  and  d.- 
liver  same  to  an  intercepting  sewer  extending  to  Park 
St.  in  Sandwich  where  it  will  be  pum|>ed  into  the 
Park  St.  outlet. 

The  estimated  cost  of  the  work  based  on  lalmr  and 
material  costs  as  in  the  fall  of  1916  was  $210,000  and 
the  apportionment  as  ordered  by  the  Ontario  Railway 
Municipal  Board  on  February  1st,  1918.  follows:— 


In  1915  the  town  of  l'"ord  City  liad  a  po  .ulation 
in  excess  of  2,000  but  was  without  any  definite  system 
of  sewers.  A  report  had  been  pre^iared  in  1914  which 
was  disapproved  by  the  Provincial  Board  of  Health 
as  it  called  for  outlets  into  the  Detroit  River  above 
the  intakes  of  the  Walkerville  and  Windsor  water- 
works. The  construction  of  sewers  for  this  muni- 
cii^ality  could  not  be  indefinitely  postjjoned  but  at 
the  same  time  the  existing  watt'r  supplies  required 
full  measure  of  iirotection. 

On  July  27,  1916,  a  meeting  of  the  engineers  repre- 
senting the  various  municipalities  within  the  juris- 
diction of  the  C'oniniission  was  called  by  Mr.  William 
Woollatt,  Chairman  of  the  Commission,  at  the  Wind- 
.sor  City  1  lall.  This  meeting  was  called  for  the  pur- 
])ose  of  effecting  the  organization  of  a  ISoard  of  I'-n- 
gineers  appointed  liy  the  respective  municipalities. 
M.  E.  Brian,  B..\.Sc.,  .A.M.lvl.C,  city  engineer  of 
Windsor  was  elected  chairman  of  the  Board.  .-X  gen- 
eral discussion  of  the  ])roblems  confronting  the  border 
municipalities  ensued  and  the  engineers  adjourned  to 
meet  later,  undertaking  to  collect  in  the  meantime 
all  the  available  information.  .\t  a  special  meeting 
of  the  Board  of  I'^ngineers  on  August  10,  1916,  the 
data  collected  by  the  various  engineers  was  discussed 
and  it  was  recommended  to  the  Commission  that  an 
engineer  be  apjiointed  to  make  a  preliminary  report 
on  the  works  required  and  that  the  Board  of  I'lngi- 
neers  be  retained  to  act  in  an  advisory  capacity. 

The  Essex  Border  Utilities  Commission,  acting 
ui)on  the  recommendation  of  the  Board  of  luigineers, 
selected  Morris  Knowles  of  Pittsburg  to  make  a  re- 
port on  a  Metropolitan  Water  Sui)ply  and  Sewage 
System  called  for  by  the  enabling  .^ct.  In  March. 
1917,  a  complete  report  was  submitted  to  the  Com- 
mission dealing  with  these  related  questions. 

Single  Joint  Sewage  Scheme  ' 
A  single  joint  sewage  scheme  to  i)rotect  the  entire 
water  front  was  proposed  as  being  most  economical 
both  in  first  cost  and  operating  charges.  In  brief,  it 
i)roi)osed  an  intercepting  sewer  parallel  to  the  river 
front  on  Sandwich,  Bedford  and  Main  Streets  from 
Pellette  Road  in  Ford  City  to  b'ourteenth  St..  in 
Ojibway,  meeting  at  a  dis'iosal  plant  in  Sandwich  be- 
tween Chewett  and  Detroit  Streets.  .\s  an  economic 
factor,  it  was  designed  for  domestic  sewage  only,  with 
storm  overflows  into  the  river,  as  all  sewage  would 
require  to  be  pumoed  on  reaching  the  dis'iosal  plant. 
-  Two  recommendations  were  incorporated  in  the  re- 
port for  immediate  consideration : 

(1)  That  the  sewage  of  I-'ord  and  Walkerville  be 
col  ected  at  once  in  an  intercepting  sewer  and  be  de- 
livered to  a  pumping  station  near  the  West  main 
sewer  in  Walkerville  and  there  lifted  to  an  intercept- 
ing  .sewer   coimecting   with    the    Parent   Ave.    sewer 


I-"or<l    City    $65,300 

Walkerville    18,600 

\\?iii(lsor   30.200 

.Sandwich   25,334 

.Sandwich   VVe-t                2S.333 

<  )jil)way   46,533 


$3IO..-iO0 

in  March  1918,  the  electcirs  by  a  vote  of  seven  to 
one  declared  themselves  in  favor  of  proceeding  with 
the  work  embraced  in  the  foregoing  recommendations. 

Tenders  were  called  on  the  eastern  .section  from 
Pellette  Road  to  Parent  Ave.  and  known  as  the  east 
interceptor,  on  July  22,  1918.  the  lowest  tender  l)cinK 
$16.S,.v3.40.  The  bids  were  so  much  above  the  esti- 
mated cost  of  the  work  and  market  conditions  were 
so  uncertain  due  to  the  war  that  all  bids  were  re- 
jected and  re-advertised  on  "cost  plus  a  fixed  fee  on  a 
sliding  scale."  Messrs.  MeHo,  Merlo  &  Ray  were  the 
low  bidders,  their  tender  of  $108,642.80  plus  a  profit 
fee  of  $12,000  being  accepted  and  the  contract  was 
signed  on  September  24. 

Work  was  commenced  on  October  17.  1918  just 
west  of  Devonshire  Road  and  official  notice  of  com- 
pletion was  received  July  14.  1919.  the  total  interven- 
ing time  being  267  days.  Deducting  48-1/4  days  not 
worked,  classified  as  follows:  Sundays  38.  .Armistice 
2.  Christmas  1.  rain  7-1/4.  there  remained  218-3/4 
days.  .\s  the  total  length  of  sewer  laid  was  12.5.>1  ft.. 
the  daily  average  of  comjileted  work  was  .v  feet. 

.•\s  this  work  was  done  under  the  plan  of  actual 
cost,  it  was  neces.sary  that  the  engineers  keep  an  ex- 
act record  of  every  item  of  ex'>enditure  that  entered 
into  the  work.  The.se  costs  are  classified  naturally 
under  these  three  main  headings  .  lalntr.  material  and 
equipment  costs: 

Labor  .  fCSvaM.tO 

Material   3S.37tJ« 

Equipment   6,409.23 

Workmens    compensation  3.066.16 

Profits   I1..109.I2 

Bond   600.00 

Office  Expense^  Mt.OO 

Total  amount  of  contract     $127,295.87 

In  order  to  avoid  rai.sing  all  the  sewage  of  Wind- 
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sor  to  a  great  height  and  as  a  corollary  to  this  to 
a\(iicl  excessive  depth  of  excavation  across  Windsor's 
waterfront,  a  sewage  pumping  station  was  construc- 
ted at  Walkervi  le  which  lifts  the  sewage  18  feet.  By 
means  of  meters  installed  in  this  structure  and  at  the 
boundry  between  F"ord  and  Walkerville  a  record  is 
available  of  the  actual  flow  of  sewage  from  each  of 
these  municipalities.  The  operating  costs  of  Walker- 
ville |)umping  station  are  in  direct  proportion  to  the 
quantity  of  sewage  from  each  municipality.  As  the 
design  of  the  east  interceptor  was  of  sufficient  ca- 
pacity to  carry  the  sewage  flow  of  Ford  City  and 
Walkerville  for  ultimate  conditions,  that  is,  when  both 
municipalities  would  be  completely  built  up,  this 
pumping-  station  was  designed  on  the  same  basis  but 
only  sufficient  i)umping  units  were  placed  for  the 
present  flow,  additional  units  to  be  added  as  the  flow 
demands. 

Tenders  for  the  construction  of  the  Walkerville 
Pumping  Station  were  called  on  August  12,  1919.  and 
the  contract  was  awarded  to  R.  Wcscott  &  Co.  Work 
was  begun  on  September  12,  1919.  and  the  station 
was  placed  in  operation  on  April  7,  1920,  the  entire 
sewage  flow  from  Walkerville  being  turned  into  the 
east  interceptor  on  the  following  day.  The  total 
amount  of  this  contract  was  $19,302.14. 

Some  idea  of  the. amount  of  sewage  pumped  may 
be  gained  'by  a  realization  that  the  quantity  pumped 
annually  is  equal  to  the  entire  flow  of  the  River  De- 
troit for  ten  minutes  past  and  one  point  or  that  it 
would  cover  the  towns  of  Ford  City  and  Walkerville 
without  their  recently  annexed  areas  to  a  depth  of 
2-1/2  feet. 

Ford  City  Connections 

Owing  to  the  absence  of  complete  records  regard- 
ing the  location  of  existing  sewers  and  drains  in  I""ord 
City,  connections  between  existing  sewers  and  the 
east  interceptor  were  not  provided  for  in  the  general 
contract  of  September,  1918.  In  the  meantime,  more 
information  was  secured  and  plans  were  prepared  for 
connection  on  the  following  streets  in  Ford  City — 
Jenkins  Lane,  Drouillard  Rd.,  Cadillac  St.,  Belle  Isle 
Av«.,  Strabane  Ave.  and  Rossini  Blvd.  Tenders  for 
this  work  were  received  on  November  27,  1919,  but 
the  bids  were  rejected  and  re-advertised  for  December 
15,  1919.  The  contract  was  awarded  to  Merlo,  Merlo 
&  Ray  on  December  29.  W^ork  was  commenced  on 
lanuary  7.  1920  and  final  settlement  was  made  with 
"the  contractors  on  May  27,  1920.  The  tr/tal  amount 
of  this  work  under  this  contract  was  $6,397.39. 

With  this  work  completed,  the  Commission  had 
carried  out  the  first  recommendation  in  the  joint  re- 
port. .Ml  the  sewa.ge  from  Ford  and  Walkerville  was 
now  being  delivered  below  the  intakes  of  both  water 
works  stations  and  nine  sewage  outlets  were  elimin- 
ated. 

South   Interceptor 

The  south  interceptor  extends  from  Fourteenth  St. 
in  Ojibway,  follows  Alain,  Sandwich  and  Russell  Sts., 
to  Park  St.,  in  Sandwich  and  is  12,930  ft.  long.  It 
was  designed  to  care  for  the  domestic  flow  from  Ojib- 
way, Sandwich  West  and  the  southerly  half  of  Sand- 
which.  The  sewage  of  Ojibway  will  be  received  at  a 
numning  station  to  be  constructed  near  Thirteenth  St., 
bv  the  city  of  Ojiibway  and  will  be  raised  and  deliver- 
ed to  the  interceutor  at  this  point. 

Tenders  for  the  construction  of  the  south  inter- 
ceTtor  were  called  on  October  16th,  1918.  The  ten- 
der of  the  Shand  Engineering  Co.,  was  believed  to  be 


much  too  low  and  after  a  conference  between  mem- 
bers of  the  Commission  and  Mr.  .Shand,  the  contract 
was  signed  by  the  Shand  Engineering  Co.,  to  per- 
form the  work  for  $115,000.  Construction  was  started 
on  February  11,  1919  on  Russel  St.,  near  Park  St.  and 
on  October  10,  when  about  33%  of  the  pipe  had  been 
laid  an  assignment  was  made  by  the  contractor.  At 
this  time  he  had  exj^ended  $116,433.00  and  the  value 
of  the  work  for  which  he  was  paid  amounted  to  $49,- 
207.35. 

To  avoid  loss  of  time,  the  work  was  again  adver- 
tised on  the  basis  of  a  lump  sum  price  to  complete 
the  work.  All  bids  were  rejected  after  a  report  on  the 
bids  by  the  Commission's  engineer  and  the  tendering 
contractors  were  asked  to  submit  a  bid  on  a  "cost  plus 
basis.''  Formal  bids  at  large  were  again  called  on 
January  16,  1920,  and  the  contract  was  awarded  to  the 
ISorder  Cities  Construction  Co. 

Construction  was  begun  on  February  11,  1920  and 
the  last  leng'th  of  pipe  was  laid  on  December  17. 
.Much  of  this  construction  was  through  quick  sand  and 
was  all  open  cut  work  differing  in  this  respect  from 
the  east  interceptor.  After  the  completion  of  pipe 
laying,  sundry  repairs  and  replacements  on  the  Shand 
contract  together  with  cleaning  out  the  whole  pipe 
line  were  necessary  .  On  the  recommendation  of  the 
engineer,  the  contract  with  the  Border  Cities  Con- 
struction Co.,  was  terminated  on  May  1,  1920,  due  to 
their  high  overhead  expense  and  the  work  was  com- 
pleted under  the  direct  supervision  of  the  Commis- 
sion's engineer.  The  total  cost  of  the  work  under  the 
contract  was  $93,933.55. 

Park   St.   Pumping   Station 

Until  such  time  as  the  centre  intercejJtor  is  con- 
structed across  the  water  front  of  Windsor  and  Sand- 
wich, the  Park  Street  pumping  station  provides. a  tem- 
porary outlet  for  the  south  interceptor  by  pumpin.g 
the  sewage  into  the  existing  Park  St.  sewer  and  will 
be  abandoned  when  this  work  is  comi)leted. 

Tenders  were  called  for  the  construction  of  this 
station  on  February  14,  1920  and  the  contract  was 
awarded  to  Merlo,  Merlo  &  Ray.  This  station  cost 
$18,02^A01  and  final  settlement  was  made  with  the 
contractors  on  October  28,  1921. 

With  the  completion  of  the  Park  St.  pumping  sta- 
tion, the  work  embraced  in  the  two  recommendations 
in  the  report  on  sewage  disposal  had  been  completed. 
What  had  been  accomplished?  .'Ml  the  sewage  from 
the  towns  of  Walkerville  and  Ford  City  was  being 
carried  beloVv  the  intakes  of  the  Windsor  and  W'alk- 
erville  pumpin.g  stations,  nine  objectionable  sewage 
outlets  had  been  eliminated  and  the  river  front  for  a 
length  of  five  miles  had  been  freed  from  further  do- 
mestic sewage  pollution.  The  International  Joint 
Commission  will  sooner  or  later  exercise  its  power  to 
forbid  all  pollution  of  boundary  waters.  With  the  com- 
pletion of  the  interceptor  across  Windsor's  waterfron' 
and  a  portion  of  Sandwich,  the  order  will  have  been 
complied  with  insofar  as  it  affects  the  Essex  Border 
District. 


1 


We  have  received  from  the  Toronto  office  of  the 
Dominion  Bridge  Company,  a  copy  of  their  current 
stock  list,  of  steel  shapes  and  other  metal  products 
for  immediate  shinment.  The  booklet  contains  sev- 
eral jiages  of  we'ghts,  safe  loads  for  beams,  channels, 
angles,  etc.,  and  .ireneral  information.  They  will  be 
pleased  to  forward  you  a  copy  on  request. 
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The  Prince  Edward   Hotel,  Windsor 

Details  of  a  Recently  Completed  Building,  Which  Includes  Several 

Important  Structural    Features— Design  of  the 

Steel  Frame  and  Floors 


The  site  of  the  l)iiildint(  has  a  frontage  of  161  ft.  4 
in,  on  Park  Street  and  89  ft.  lO'/2  in.  on  Ouelette  Ave- 
nue, the  two  streets  intersecting  at  an  angle  of  a  little 
over  *>"  deg.  While  the  hotel  is  designed  for  fourteen 
storeys,  only  ten  are  completed  at  the  ])resent  time. 
The  dormitory,  which  is  located  on  the  roof,  and  the 
jient  houses  are  162  ft.  above  grade,  with  a  basement 
18  ft.  below  grade.  The  hotel  contains  two  hundred 
and  forty-two  bedrooms,  each  with  a  bath. 

General  Characteristics 
The  frame  of  tlie  I'rince  iulward  building  is  of 
structural  steel,  while  the  floors  are  of  the  solid  con- 
crete slab  type.  The  si)andrel  walls  are  of  8-in.  inter- 
locking tile  with  one  course  of  face  brick.  Oypsum 
block  partitions  are  generally  used.  It  was  not  prac- 
ticable to  sink  caissons,  on  account  of  the  depth  of 
rock  in  this  locality.  The  soil,  however,  was  found 
to  be  a  very  good  clay,  and  sjjread  concrete  footings 
were  considered  suitable,  the  lf)ad  being  transmitted 
to  the   footings  by   two  tiers  of  grillages.     The  steel 


columns  rest  on  the  exterior  wall  at  grade  level.  The 
advantages  of  this  prcK-edure  are  a  saving;  in  structural 
steel  amounting  to  a  number  of  the  heaviest  column 
sections  in  the  building,  and  a  saving  in  time  <>f  the 
total  construction  of  the  building  since  the  foundation* 
may  be  continued  and  the  exterior  walls  poured  dur- 
ing the  time  the  steel  work  is  being  fabricated. 

Steel  Frame 

The  floor  framing  of  the  structural  steel  consisted 
mainly  of  12-in.  I-beams  framing  directly  into  the 
columns,  which  were  arranged  in  the  architectural 
lay-out  so  that  they  would  coincide,  as  far  as  jwssible, 
with  the  partition  lines.  In  this  way  it  is  only  neces- 
sary for  the  spandrel  beams  to  be  sufficiently  strong 
to  carry  the  wall,  consisting  of  "in.,  l.^-lb.  I -beam** 
with  8-in.  by  '/4-in.  plates  on  the  top  of  the  beam:  the 
edge  of  the  plate  being  2-in.  from  the  face  of  the  wall 
and  the  centre  line  of  the  I-beams  7'j  in.  from  the 
face  of  the  wall. 

In  order  to  provide  for  the  additional  three  fltMir- 
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Progress   view    on   August   3,    1021 

for  which  the  building  is  designed,  all  steel  beams 
above  the  main  roof  elevation  which  do  no  occur  at 
the  level  of  these  future  floors,  have  bolted  connec- 
tions and  provision  has  been  made  on  the  columns  to 
carry  these  beams  when  the    other  floors  are  added. 

A  suspended  ceiling  is  used  over  the  entire  sixth 
typical  floor.  This  consists  of  4  in.  at  5j4-lb.  chan- 
nels spaced  4  ft.  back  to  back,  and  hung  by  5/8-in. 
round  rod  hangers,  spaced  approximately  6  ft.  apart. 
The  ceiling  is  fastened  to  the  channels  which  are  de- 
signed of  sufficient  strength  to  carry  plank  runways 
for  use  in  connection  with  the  pipe  space  which  occurs 
between  the  suspended  ceiling  and  the  roof,  a  distance 
of  6>4  ft. 

The  columns,  made  of  built-up  sections  of  angles 
and  plates  with  flange  plates  added  for  the  heavier 
columns,  are  spliced  every  other  floor.  They  were 
designed  for  the  full  live-load  on  the  roof  (on  the 
fourteen  storey  basis)  and  on  the  three  floors  immedi- 
ately below.  The  live  load  *on  the  lower  floor  was 
reduced  by  5%  per  floor  of  all  the  live  load  above  in 
the  usual  manner  until  50%  of  the  live  load  is  reached, 
continuing  from  this  at  50%. 

Floor  Construction 

In  the  floor  construction,  a  flat  ceiling  effect  was 
accomplished  by  placing  the  beams  approximately  12 
ft.  on  centres,  and  to  coincide  as  far  as  possible  with 


Excavating   on    May   26,    1921 

the  room  partitions.  The  span  was  bridged  by  a  solid 
concrete  slab,  which  gave  the  flat  ceiling  effect  and 
in  this  particular  case  also  proved  economical,  both 
in  the  cost  of  the  floor  and  also  indirectly  in  the  sav- 
ing in  the  total  height  of  the  building  from  that  which 
would  have  been  necessary  by  the  use  of  a  joint  sys- 
tem of  floors  involving  greater  depth  ))er  floor  In 
view  of  the  difficulty  of  getting  anthracite  cinders, 
stone  concrete  was  ado])ted. 

There  are  eleven  floor  slabs,  including  the  main 
roof  which  is  designed  as  a  floor,  and  the  dormitory 
and  pent  house  roofs.  The  reinforcement  used  in  the 
slabs  consisted  largely  of  Yi-m.  and  Y^-m.  plain, 
square  and  round  bars.  The  top  of  the  structural  steel 
beams  are  3-in.  below  the  top  of  the  slabs  to  allow 
one-half  of  the  reinforcing  steel  to  run  over  the  beams 
in  order  to  give  continuous  action  in  the  slabs.  "  All 
structural  steel  floor  members  are  fireproofed  with 
concrete  poured  with  the  slabs.  The  columns,  how- 
ever, are  fireproofed  with  2-in.  terra  cotta. 

The  erection  of  the  steelwork,  by  the  Canadian 
Bridge  Co.,  was  done  with  two  stiff-leg  derricks  which 
were  so  ]>laced  that  all  portions  of  the  building  could 
be  reached  by  one  or  the  other  of  the  derricks.  After 
the  steel  for  the  first  two  floors  above  had  been  placed 
four  floors  were  eirected  at  one  lift. 

(Continued   on   page   749) 


The    state    of    the    steel    frame    on    Ai.,jai>i    23,     1921 


A  month  and  a  half  later 
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The  Essex  Border  Municipalities 

Windsor,  Walkerville,  Ford,  Sandwich,  Ojibway, 

Riverside,  Tecumseh 


In  recognition  of  the  wonderful  industrial  advantages  and  possibilities  and  ....  .;.:uen- 
dous  constructional  activity  in  those  municipalities  in  Ontario  along  the  Detroit  River. 
known  as  the  Border  Cities,  this  district  is  featured  in  the  present  issue  of  the  "Contract 
Record."  The  so-called  Border  Cities  include  Ojibway,  .Sandwich,  Windsor,  Walkerville, 
Ford  and  the  more  recently  incorporated  Riverside  and  Tecumseh — seven  municipali- 
ties, merginj,^  one  into  the  other  along  a  ten-mile  waterfront  and  including  between  them 
well  over  60,000  people.  These  towns  occupy  a  unique  place  in  the  story  of  the  industrial 
development  of  Canada,  for  there  may  be  attributed  to  the  Border  Cities  a  large  part  of 
our  trade  expansion  in  recent  years.  Admirably  situated  both  as  regards  raw  material  and 
finished  products'  markets,  they  have  e.xjjerienced  an  industrial  growth  quite  unprecedented  in 
the  history  of  Canadian  municipal  development.  The  consequence  has  been  that  the  popula- 
tion has  grown  by  leaps  and  bounds,  indeed  to  an  extent  far  surpassing  all  other  cities  of 
Canada.  Official  census  statistics  indicate  an  increase  of  116.17  and  113.2  per  cent,  in  the 
IJopulation  of  Windsor  and  Walkerville  respectively  between  1911  and  1921.  In  five  years 
alone  the  number  of  residents  in  all  the  Border  Cities  has  increased  60  per  cent — from 
.%,469  in  1916  to  61,422  in  1921. 

In  every  department  of  city  life  these  cities  have  developed  with  an  impetus  fostered 
by  their  strategic  location,  by  their  splendid  rail  and  water  transport  facilities  and  by 
their  proximity  to  Detroit,  one  of  the  great  United  States  industrial  centres.  In  this  growth 
the  contractor,  engineer  and  architect  have  had  an  important  part,  for  it  has  been  their 
duty  to  plan  and  build  factories,  warehouses,  stores  and  houses  that  have  been  involved  in 
the  great  development.  Just  how  extensive  building  operations  have  been  carried  on  may  be 
demonstrated  by  pointing  out  that  the  Border  Cities  sti.."!  Iki  \  .■  m-  tli,-  thirrt  mI^.-..  in  C^ii-^A-, 
in  point  of  building  permits  issued. 

Because  the  Border  Cities  have  grown  so  lapidly,  it  must  not  be  supposed  that  it  is 
any  mushroom  development  that  has  been  taking  place.  On  the  contrary,  there  is  every 
reason  for  the  belief  that  stability  and  permanence  have  marked  the  expansion  that  has  taken 
l)lace.  The  industries  that  have  established  themselves  in  the  district  are  all  enjoying 
good  business,  with  prospects  that  ensure  a  continuance  of  splendid  trade  conditions. 
The  fact  that  population  and  the  employment  pay  rolls  have  grown  consistently  is  a  fur- 
ther indication  of  the  permanence  of  the  development 

What  the  possibilities  of  industrial  and  commcrci.ii  i-.\ii.niMi«n  m  tins  section  ot  i,tnt- 
ario  are  is  almost  beyond  power  of  words  to  forecast.  Kvidences  of  prosperity  are  notice- 
able on  every  hand  and  many  great  development  promised  1it  tin-  near  future. 
Reference  is  made  to  these  in  later  pages.  On  tiie  wnnic,  therefore,  the  growth  and  suc- 
cess of  these  Border  Cities  are  assured.  In  recognition  of  this  and  of  the  part  the  construc- 
tion industry  will  play  in  these  developments,  this  special  issue  of  the  "Contract  Record" 
is  issued.  While  it  does  not  claim  to  be  a  complete  record  of  Border  Cities'  acti 
at  least  gives  our  readers  an  insight  into  a  part  of  Canada  that  is  fraught  with  w 
possibilities. 
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A  Great   City   in  the   Making 

Growth   of  the  Essex   Border   Municipalities 


The  Most  Rapidly  Developing  Centre  in  Canada — Two  Hundred  and 
Eighteen  Industries — Millions  of  Dollars  to  be  Spent 

By  F.  MACLURE  SCLANDERS,  F.R.G.S. 
Industrial    Commissioner,    Border   Chamber   of   Commerce 


The  Border  Cities  comprise  the  municipahties  of 
Riverside,  l''ord.  Walkerville.  Windsor,  Sandwich  and 
>)jibvvay,  all  of  which  adjoin  without  severance. 
Strangers  cannot  tell  where  the  one  ends  and  the 
other  commences.  The}'  are  located,  as  is  jjjenerally 
known,  at  the  southern  extremity  >of  Canada,  on  the 
Detroit  River,  just  opposite  and  only  eight  hundred 
yards  from  the  Citv  of  Detroit. 

To  assert  that  the  Border  Cities  are  the  most 
rapidly  expanding  communities  in  all   Canada,   is  en- 


Buildings  of  the  Border  Cities 


The    Bartlet    office    building    Windsor,    constructed    by    the    John    V.    Gray 
Construction  Co.,  and  designed  by  J.   C.   Pennington 


tirely  within  the  limit  of  fact.  Their  development 
is  peculiarly  reminiscent  of  that  which,  during  the 
Western  boom  period  of  1910  to  1912,  raised  modern 
cities  on  the  bald,  raw  prairie  as  though  at  the  touch 
of  a  wizard's  wand.  There  is  this  material  difference, 
however :  The  development  of  the  Border  Cities 
owes  nothing  to  realty  hysteria.  On  the  contrary, 
it  is  based  upon  the  safest,  most  substantial  of  all 
foundations — ^industry. 

Five  years  ago,  the  Border  Cities,  possessed  one 
hundred  and  thirty  two  industries:  To-day,  there  are 
two  hundred  and  eighteen ; —  Many  of  them  large  and 
otherwise   important. 

Some   concise   conception   of   the   weird    unfolding 


of  these  municipalities  may  be  grasped  from  the  fact 
that  their  population — now  considerably  over  62,000 
— has  practically  doubled  within  the  lifetime  of  a 
child  not  yet  ready  for  kindergarten. 

f)f  course,  such  development  involves  much  build- 
ing;— and,  much  building  there  certainly  has  been. 
Miles  upon  miles  of  new  streets  have  been  opened  up, 
paved,  boulev  arded,  fringed  with  young  trees  and  lined 
on  both  sides  with  brand  new  homes,  all  occupied  by 
their  owners  or  tenants.  And,  today,  standing  be- 
hind the  Border  Cities,  and  looking  toward  Detroit — 
which  by  the  way,  is  to  the  north, — one  is  amazed  at 
the  number  of  new  buildings  now  in  process  of  erec- 
tion. An  extraordinary  transformation  is  taking 
place  with  weird  rapidity.  Behold,  a  great  city  in 
the  making. 

Even  the  larger  centres  of  the  further  east  are,  at 
last  somewhat  reluctantly  admitting  that  things  real- 
ly are  ha])peniiig  here.  Within  the  past  couple  of 
years  they  have  reached  the  point  of  admitting,-  under 
pressure,  that  the  Border  Cities  are  no  longer  the  mere 
jumping  off  point  on  the  trip  to  Detroit. 

Only  a  few  years  mf)re,  and  the  Border  Citie.s — or 
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Main  oi^ce   of  the  Walkerville   Land   &    Building  Co.,   designed  and  super- 
vised by  Albert  Kahn,  and  erected  by  the  John  V.  Gray  Construction  Co. 


\vhate\;.r  they  may  be  ultimately  named — will  be 
gi\en  in  the  geography  books  of  our  school  children 
as  one  of  the  truly  great  cities  of  the  Dominion.  Do 
not  deem  the  foregoing  the  irresponsible  utterance  of 


]  r 


,  r  n  K  I . 


a  nuTc  |)rofcssioiial  bnostrr.  In  fifteen  years 
of  this  work,  ]  have  always  sedulously  under- 
stated every  ])ul)lished  statement.  However,  every- 
thinfj;-  is  here  to  be  seen.  Come  and  see;  then  judge 
for  yourself. 

.\s  already  indicated,  the  transformation  so  con- 
sf)icif)us  here  is  wholly  due  to  industrial  devel(j|)ment. 
This  development  emanates  almost  entirely  from  the 
United  States.  Manufacturers  there  recognize  our 
propinquity  to  their  American  headquarters.  They 
also  realize  the  remarkable  buying  power  of  the  i)eo[)Ie 
of  Canada.  During  1920,  Canada's  imports  from  the 
United  States  achieved  the  staggering  total  value  of 
$8.=;6,176,S2().  Last  year,  they  declined  to  $542,322,967. 
On  these  imjiortations  the  duty  and  the  exchange 
amounted  to  an  enormous  sum.  Obviously,  Canada 
offers  a  remarkable  field  for  the  .'\merican  manufac- 
turer. In  addition  to  her  domestic  market  of  eight 
and  tliree-()uarter  million  jirosperous  people,  many 
liritish  overseas  markets  can  be  exploited  to  much 
greater  advantage  from  Canada  than  from  the  United 
States.  This,  owing  to  tariff  i)referentials  which  such 
markets  mostly  grant  to  Canada.  .As  a  matter  of  fact, 
certain  United  States  concerns  now  handle  their  en- 
tire ex[)ort  business  from  their  Canadian  branches,— 
for  instance,  the  Ceneral  Motors  Corporation.  Their 
parts  are  made  here  and  assembled  and  shipped  from 
( )shawa. 

(^nly  in  a  small  measure  is  the  industrial  expan- 
sion of  these  communities  due  to  the  capital  and  en- 
terprise of  our  own  country.  ;\nd,  yet,  in  all  the 
liritish  F,mi)ire,  there  is  no  place  more  truly   British. 

It  is  probably  because  most  of  our  de\elo|)ment 
has  its  source  in  the  United  States,  that  our  brethern 
further  east  shyuld  awaken  somewhat  slowly  to  the 
fact  that,  within  a  few  years,  the  Border  Cities  have 
literally  leapt  from  the  town  catagory  into  the  truly 
metropolitan.  American  capital  and  ent^erprise  is 
swiftly  building  a  great  city  here —  in  Canada.  Feather 
an  interesting  circumstance,  is  it  not? 

And,  there  does  not  seem  to  be  the  slightest  sign 
of  any  cessation  in  our  unfolding.  It  is  precisely  the 
reverse;  the  bigger  we  get,  the  quicker  we  grow.  To- 
day our  outlook  for  new  industries  and  business  con- 
cerns is  vastly  brighter  than  it  has  ever  been.  Before 
long,  we  shall  probably  make  certain  announcements 
very  gratifving  to  those  who  arc  alive  to  the  economic 
importance  of   industrial    development    in    this   young 


country.  The  recent  decision  of  the  Ford  Motor  Com- 
l)any  of  Canada,  at  l*'ord,  to  practic-"-  -'  -Tble  up 
their  present  plant  at  a  cost  of  aljout  O.  will 

mean  more  to  the  Border  ('itics  than 
timated  at  this  time.  .\t  present,  we 
automobile  manufacturers ;  but,  wc  have  forty-six  uthcr 
concerns  making  parts,  etc.,  for  the  auto  industry. 
Upon  many  of  these  the  Ford  expansion.s  will  l>e  re- 
flected, in  addition,  new  concerns  will,  doubtless,  be 
attracted.  However,  we  are  not  counting  our  chick- 
ens ere  they  are  hatched:  we  arc  not  worrying  about 
our  potential  development.  It  is  taking  us  all  «iur 
time  looking  after  the  actual  end  of  things. 

It  may  be  interesting  to  add  that,  for  the  past  five 
years  especially,  local  manufacturers  have  intelligent- 
ly and  energetically  devoted  their  attention  to  ex- 
I)ort  trade.  They  will  tell  you  today  that,  after  all. 
export  business  is  by  no  means,  the  forbiddingly  dif- 
ficult matter  that  many  seem  to  l)elieve.  They  have 
done  well.  They  are  encouraged  to  do  still  better. 
\\  bile  definite  figures  are  not  yet  completed,  it  .seems 
safe  to  state  that  last  year's  ex|H)rts  from  the  Border 
C  ities  would  reach  a  value  (if  fully  S25.O00.00O.  }iad 
Canada  a  greater  export  trade  she  would  suffer  only 
a  negligible  unemployment  during  winter.  Ti»o  many 
Canadian  manufacturers  who  ought  to  be  exporting 
remain  com[)lacently  contented  with  their  highly 
jirotccted  domestic   market. 

It  is  not  the  purpose  to  load  this  article  with  fig- 
ures. Better  to  give  facts  from  which  figures  may  be 
as.sumed.  This  has  been  done  in  a  sense  sufficient 
for  any  thoughtful  business  man. 

In  conclusion,  let  me  say  quite  sincerely,  that  1 
find  it  very  hard  to  write  fif  what  is  ta'*-  ■  'e. 

It   is  all  so   wonderful   that  even  a  dt  -r- 

statement  of  facts  may  be  so  readily  constructed  as 
exaggeration  demaniliiu'  ^i  dravii.  di-iii.iiiirin'  i.r  fn. 
tire  discredit. 

However,  thing>  .o^  mii  iii  t,^-  ^<-vii .  .itm.  ««-  iiavc 
now  one  of  the  finest  hotels  in  the  country  for  the  ac- 
commodation of  OUT  visitors.  t)ur  citizens  built  it  at 
a  cost  of  $2,000,000.  every  cent  <)f  which  was  paid 
when  the  hotel  opened  on  6th  June. 

.At  this  southern  extremity  of  Canada,  a  great  city 
i-  arising  with  amazing  rapidity; — a  city  which,  with; 
in  comparatively  few  years,  will  take  her  undi.sputed 
place  among  the  truly  great  metroplitan  centres  of 
the  I")ominion. 


Border  Cities  Third  in  Canada  in  Point 

of  Building  Permits 


I'.uilding  records  for  the  first  live  months  of  this 
year  (the  latest  available)  place  W'ind.sor  fifth  among 
Canadian  cities  in  point  of  building  permits  issued. 
The  figures  are:  Toronto.  $13, . '00.745  :  Montreal.  $<>.- 
5^3.797;  Winnipeg.  S2,800.7CX):  Hamilton.  $2,336.14^) 
and  Windsor  $2,034,185.  In  the  year  1921  Wind.sor 
did  even  better  and  supplanted  Hamilton  in  thc^fourth 
place,  Wind.sor  issuing  jiermits  to  the  value  of  $5,123,- 
150.  It  is  a  most  remarkable  record  for  a  city  of  40.- 
000  population  to  lu'cupy  fourth  niace  in  Canada  and 
is  proof  positive  of  the 'statement  that  building  con- 
ditions are  as  favorable  in  the  Border  t'ities  as  in  any 
part  of  Canada.  We  have  taken  Windsor  in  re- 
citin-'  these  tigures,  because  authoritative  records  are 


irme  rrniiiix  avaiiauic.  nut  an  iii\  r^tigatioti  <.>l  ihe 
building  situation  in  the  entire  Border  district  shows 
that  the  other  municipalities  ar.  •  ,. 

jiortion  and  that,  in  fact,  the  ,.s 

occupy  third  idace  anions^  ■-,  cities,     l^st  year 

the  total  permits  for  all  the  .  :  tnunici()alities  was 

$6,339,610.  a  figure  surpassed  by  only  Toronto  and 
Montreal. 

In  Windsor  building  has  been  very  active  and  has 
been  prog;  t  a  rapid  rate.    Th?  Prince  Edward 

hotel   is  c  i  and   was  opened  about   a   month 

ago  and  while  this  marks  the  end  of  the  lar-  1- 

ing  contract  in  the  history  of  the  Border  c:;  :.:l-t 

large  jobs  are  under  way.     The  \"ictoria.  Prince  Ed- 
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ward  and  St.  Clare  schools  were  finished  not  so  very 
long  ago.  Two  new  theatres,  extension  to  the  Grace 
Hospital  and  new  police  headquarters  building  were 
put  into  commission,  while  there  were  innumerable 
other  buildings  of  an  industrial  and  business  character 
constructed  during  the  past  year.  Some  of  these  are 
more  specifically  referred  to  elsewhere  in  this  issue. 
At  the  present  time  housing  construction  is  very  ac- 
tive and  in  all  parts  of  the  city  new  residences  may 
be  seen  in  course  of  erection.  It  must  not  be  sup- 
posed, however,  that  Windsor,  although  the  largest 
municipality,  is  monopolizing  all  the  construction,  as 
Sandwich,  Walkerville  and  Ford  all  show  satisfac- 
tory reports. 

Building  activity  in  Walkerville  is  steadily  pro- 
gressing. Five  large  contracts  are  now  being  com- 
pleted, aggregating  an  expenditure  of  several  hundred 
thousand  dollars ;  in  fact  near  the  million  mark.  These 
are  the  Walkerville  high  school,  costing  more  than 
half  a  million ;  the  new  Bell  Telephone  building  at 
the  corner  of  Huron  and  Erie  streets,  $60,000;  the 
Walkerville  Hydro-Electric  Commission  building 
,$60,000:   Pickard's   drug   store   block,   Wyandotte   St. 
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Warehouse   of  the    Eaton    Clarke   Co.,    built  by   the 
John    V.    Gray    Construction    Co. 


$35,000;  Kaplan's  block,  Wyandotte  Street,  near  cor- 
ner of  Moy  Avenue,  $40,000. 

In  addition  to  the  above,  a  considerable  number 
of  private  homes  are  under  construction  and  permits 
have  been  taken  out  for  others,  the  work  to  be  com- 
pleted by  fall.  Workmen  in  the  building  trades  in 
Walkerville  have  all  they  can  do. 

The  construction  of  the  new  Hydro-electric  com- 
mission building,  Argyle  road  and  Wyandotte  street, 
is  rapidly  nearing  completion.  This  will  be  one  of 
the  handsomest  retail  blocks  in  the  Border  Cities,  and 
will  be  used  in  its  entirety  for  sales  purposes  of  the 
Walkerville  Hydro-electric  Commission.  Second 
floor  work  on  this  building  is  now  well  under  way. 

On  the  new  Pickard  block,  Wyandotte  street,  the 
contractors  are  making  good  headway.  The  base- 
ment work  is  nearly  completed,  and  first  floor  super- 
structure is  well  under  way. 

The  Kaplan  Block,  nearly  opposite  Weingarten's 
Department  store,  is  the  first  building  to  be  erected 


on  a  considerable  north  frontage  of  Wyandotte  street 
between  Moy  Avenue,  Windsor  and  Gladstone  Ave., 
Walkerville.  This  block  will  also  be  a  handsome  ad- 
dition to  the  street. 

In  both  Sandwich  and  Ford  housing  is  the  big 
item  and  almost  every  day  it  is  possible  to  see  a  start 
made  on  new  residences. 

Border  Cities'  residents  are  very  enthusiastic  about 
prospects  in  their  locality  and  there  seems  to  be  quite 
a  current  of  optimism,  based  partly  on  the  faith  in 
the  district  and  partly  on  the  more  tangible  programs 
that  have  been  announced  by  certain  industries. 

The  extent  of  these  and  the  effect  they  have  is 
well  expressed  in  *an  editorial  in  the  Border  City 
Star,  which  we  quote  as  follows : 

'"The  statement  of  Mr.  Wallace  R.  Campbell,  vice- 
president  and  treasurer  of  the  Ford  Motor  Company 
of  Canada,  Limited,  that  his  company  is  planning  an 
early  start  on  a  new  125-acre  plant  to  cost  in  the  neigh- 
borhood of  $6,000,000  is  one  of  the  most  outstanding 
announcements  that  has  come  in  the  industrial  his- 
tory of  the  Border  Cities.  It  is  an  exceedingly  encour- 
aging indication  of  bright  prospects  for  this  district, 
and  shows  the  supreme  faith  in  future  industrial 
awakening  on  the  part  of  industrial  leaders. 

"Another  most  interesting  development  was  the 
announcement  that  the  Dodge  Brotheis  organization 
would  locate  a  branch  plant  here  for  the  construction 
of  cars  for  the  Canadian  and  British  Em])ire  trade  is 
also  of  great  import.  Definite  decision  to  this  end 
has  been  made.  The  Star  is  informed,  various  sites 
have  been  considered  and  an  official  announcement 
will  be  forthcoming  at  once.  What  this  will  mean  to 
ihs  future  of  the  Border  Cities  must  be  apparent  to 
all.  The  Dodge  organization  is  one  of  the  largest  and 
strongest  in  the  automobile  world  today.  Its  product 
is  being  shipped  to  every  corner  of  the  earth.  For 
some  time  officers  of  the  company  have  been  consider- 
ing the  erection  of  a  Canadian  plant.  Various  centres 
have  angled  for  this  industrial  plum.  Deputations 
have  gone  to  Detroit  to  urge  the  claims  of  their  re- 
spective municipalities.  No  doubt  these  representa- 
tions have  been  carefully  considered.  The  result  is 
the  decision  to  build  in  the  Border  Cities — the  logical 
location  for  the  American  motor  car  manufacturer 
who  wishes  to  operate  a  Canadian  branch. 

"Only  a  short  time  ago,  the  Reo  Motor  Company 
of  Lansing  came  to  the  same  conclusion,  with  the  re- 
sult that  the  Canadian  headquarters  of  this  large  in- 
dustry were  changed  from  St.  Catharines  to  Windsor. 

"The  coming  of  the  Dodge  Brothers  organization 
is  important  in  more  ways  than  one.  It  furnishes  ad- 
ditional proof  of  the  growing  importance  of  Canadian 
and  British  trade  in  the  eyes  of  American  manufac- 
turers and  once  more  it  places  the  seal  of  approval 
upon  the  Border  Cities  as  the  motor  manufacturing 
centre  of  the  Dominion. 

"These  announcements  concerning,  as  they  do, 
two  of  the  world's  greatest  industrial  organizations, 
and  coupled,  as  they  are,  with  a  general  belief  that 
outstanding  developments  in  Ojibway  are  not  far  off, 
should  give  a  renewed  impetus  to  business  all  over 
the  province  and,  for  that  matter,  over  the  Dominion. 
When  far-seeing  organizations,  such  as  Ford  and 
Dodge,  prepare  to  spend  huge  sums  in  expansion 
work,  the  result  must  be  to  give  confidence  to  the 
country  as  a  whole.  Depression  days  have  passed. 
We  are  on  the  high  road  to  solid  and  lasting  pros- 
perity." 
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Essex    Border    Utilities    Commission 

Representative  of  All  the  Municipalities,  It  Has  for  Its  Object  the  Solution 

of   Problems    Which   Affect   the   Whole   District   as   Distinct   from 

Those  Which  Affect  Any  One  of  the  Towns  in    Particular 

By  J.  CLARK   KEITH 
Chief  Engineer,  Essex  Border   Utilities  Commission 


In  1914  tlif  International  Joint  Commission  under 
"the  terms  of  the  treaty  of  January  11,  1909,  between 
the  governments  of  the  United  States  and  fireat 
Britian  issued  their  first  progress  repc)rt  with  refer- 
ence to  the  ([uestion  "To  what  extent  and  by  what 
causes  and  in  what  localities  have  the  b(jundary 
waters  between  the  United  States  and  Canada  been 
judiuted  so  as  to  be  injurif)us  to  public  health  and 
unfit  for  doinestic  or  other  uses?"  This  rejjort  stated, 
based  on  the  results  of  two  thousand  analyses,  that 
the  entire  Detroit  River  was  avoidably  ])()lluted  by 
the  municipalities  of  Windsor,  Walker vilie.  Sandwich 
and  Amherstburg  and  across  the  international  boun- 
dary by  the  cities  of  Detroit,  Wyandotte  and  Trenton. 
it  further  stated  that  "the  water  intakes  of  Walker- 
\ille  and  Windsor  were  both  located  in  dangerous 
situations  owing  to  the  discharge  of  sewage  above 
those  intakes  and  to  the  danger  due  to  navigation." 

In  1916,  a  second  report  was  published  dealing 
with  remedial  measures  with  reference  to  a  second 
question:  "In  what  way  is  it  i)ossible  and  advisable 
to  remedy  vr  prevent  the  pollution  of  these  waters  on 
either  side  to  the  injury  of  health  or  property  on  the 
other?"  This  report  deals  at  length  with  the  pollu- 
tion of  the  Detroit  River,  traversing  as  it  does,  the 
most  densely  populated  district  on  any  of  the  boun- 
dary waters.  In  dealing  with  the  sewage  problem  as 
api)lied  to  the  city  of  Detroit,  to  which  a  parallel  con- 
dition was  found  on  the  Canadian  .shore,  the  report 
stated  in  part :  "As  long  as  the  various  municipal- 
ities continue  to  act  independently  in  solving  their 
sewage  problems,  it  seems  certain  that  there  will  be 
friction  between  them  and  duplication  of  effort  due 
to  lack  of  co-operation  in  planning  for  future  needs. 
In  consequence  of  the  fact  that  this  section  is  devel- 
oping and  increasing  in  population  very  rapidly,  it 
would  be  illogical  to  confine  a  study  of  the  future 
sewage  problem  of  the  district  to  the  area  now  within 
the  corporate  limits  and  would  be  fruitless  of  concrete 
results. 

The   establishment   of   a 
would  be  advantageous  in 

(1)  Preventing  disputes 
terested  communities. 

(2)  Efifecting  economies  and  producing  more  sat- 
isfactory conditions  generally  by  comprehensive  plan- 
ning. 

Formation  of  the  Comnussion 

The  need  of  joint  effort  was  realized  but  the  meth- 
od of  acconi|>lishment  was  not  apparent  for  some  time. 
In  the  fall  of  1915  a  conference  was  held  by  represen- 
tatives of  the  several  Border  Municipalities  to  di.scuss 
questions  of  transportation,  then  as  now.  of  pressing 
and  increasing  importance.  .At  this  meeting  it  was 
resolved  that  "it  would  be  a  great  .idvantage  to  Wind- 
sor, Walkerville,  Sandwich  and  other  adjoining  mu- 
nicipalities to  have  a  Joint  Commission  to  act  in  mat- 


logical   drainage   district 

between    the   various   in- 


ters relating  to  street  railway  service,  .sewage,  hydro- 
electric and  water  systems  in  which  the  municipal- 
ities have  a  common  interest." 

As  the  outcome  of  this  meeting,  an  application  was 
made  in   February   1916,  to  the  Ontario   Legislature 
for  a  bill  giving  certain  definite   powers  to  a  Joint 
Commission  to  deal  with  the  utilities  mentioned. 
Objects  of  the  Commission 

The  Essex  Border  Utilities  Commission  wa.s  con- 
stituted by  a  special  act  of  legislature  in  April  1916, 
on  the  request  of  the  rapidly  growing  municipalities 
along  the  Essex  Border  which  had  common  problems 
and  which  could  not  satjsfactorily  be  considered  by 
the  municipalities  individually  both  because  the  law 
did  not  provide  a  means  of  the  councils  joining  to 
gether  to  solve  them  and  because  the  problems  were 
of  such  a  nature  that  it  would  involve  a  waste  of  pub- 
lic money  if  they  had  to  be  solved  by  the  municipal- 
ities acting  independently.  The  Com-  there- 
fore had  for  its  object  the  solution  <A  \-  which 
necessarily  affect  the  whole  of  the  Border  '  tl- 
ities  as  distinct  from  those  affecting  any  oi  m 
in  particular  and  the  original  [xjwers  and  those  ob- 
tained from  time  to  time  have  been  upon  request  from 
representative  bodies  of  men  elected  by  the  |>eople  or 
chosen  by  several  councils. 

The  water  and  sewage  problems  were  taken  over 
at  the  request  of  bodies  named  by  the  councils  repre- 
senting all  the  municipalities  which  assembled  orig- 
inally to  deal  with  problems  of  transportation,'  the 
local  board  of  health  and  hospitals  at  the  request  of 
the  greater  majority  of  the  councils  and  "f  all  the 
local  boards  of  health:  the  power  of  a  bo.;  'k 

commissioners   at    the    request    of   the    mu  i> 

having  parks  within  their  corporate  limits  and  those 
of  a  town  planning  commission  by  representative 
bodies  of  citizens,  who  with  vision,  had  reason  to 
believe  that  foresight  exercised  now  would  avoid  ex- 
pensive corrective  measures  at  a  later  time.  Consti- 
tuted originally  to  handle  questions  largel'  ^r- 
ing  in  character  which  were,  however.  sed 
with  problems  of  a  varied  nature,  the  Commission  is 
now  by  external  request  in  a  position  to  deal  with 
■  luestions  which  involve  the  health  as  well  as  social 
and  economic  problems  of  the  district  as  a  whole. 

Personnel 
The  Commission  was  organized  in  June  1916.  in 

accordance   with    the   .\ct.     Six    n  '•    -    were 

represented — Ford.   Walkerville,   \\  dwich. 

Ojibway.  and  Sandwich  V  :  each  ol  these  mu- 

nicipalities had   two  repr<  -  -   mi   thr   cnmrnis- 

sion.  the  mayor  or  reeve  of  eac'  'er 

with  six  commissioners,  one  ap,    ...,,..     un- 

cil  for  the  balance  of  the  current  year,  all  serving- 
without  remuneration.  The  personnel  of  the  commis- 
sion in  1917  consisted  of  tAvelve  members,  the  chief 
magistrate  of  each   municipality    together   with   one 
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elected  commissioner  from  each  municipality  for  a 
definite  term  of  office — Windsor  five  years,  Walker- 
ville  four  years.  Sandwich  three  years.  Ford  City  two 
years  and  Ojibway  and  Sandwich  West  one  year  each, 
the  next  term  of  office  to  be  a  uniform  one  of  five 
years  each,  thus  ensuring  continuity  of  policy.  In 
May  1918.  the  number  was  increased  to  14  members 
with  the  admission  of  Sandwich   East.     Upon  the  in- 


corporation of  the  towns  of  Riverside  and  Tecumseh 
four  additional  members  were  added  in  June  1921,  and 
these  with  three  additional  members  from  Windsor 
make  a  total  of  nineteen  members,  eleven  elected  and 
eight  ex-officio  members,  all  responsible  to  the  vote 
of  the  electorate.  By  an  amendment  to  the  Act  in 
1920,  the  term  of  office  of  the  elected  commissioners 
was  reduced  to  three  vears. 


Contractors  Have  Strong  Organization 

In  the  Fourteen  Years  of  Its  Existence,  the  Essex  County  Builders' 

and   Contractors'   Association  Has  Manifested   Its   Power 

and  Strength  on   Many  Occasions 


An  association  of  contractors  is  bound  to  be  a 
power  for  good  in  the  community.  The  construction 
industry,  as  the  second  largest  industry  in  the  country, 
is  worthy  of  greater  attention  than  people  as  a  rule 
are  accustomed  to  give  it.  But  to  ensure  its  success, 
the  industry  should  have  the  co-operation  and  good 
will  of  the  public,  which  can  be  secured  through  no 
better  agenc}-  than  an  organization  fully  representa- 
tive  of   the   contracting   interests   in    the   community. 


George    Goodman,    president    of    the    Essex    County 
Builders'    and    Contractors'    Association 

In  addition,  of  course,  such  an  organization  secures 
numerous  benefits  for  its  own  members  that  could  not 
otherwise  be  obtained  were  the  contractors  not  pro- 
perly banded  together. 

Benefits  of  Organization 

These  two  general  benefits  of  organization — the 
good  will  of  the  public  and  improvement  of  the  status 
of  the  industry  itself — have  been  secured  by  the  Build- 
ers' i^  Contractors'  x\ssociation  of  Essex  County,  in 
which  the  leading  contractors  and  supply  men  of  the 
Border  Cities  hold  membership.  Its  formation  dates 
back  to  1908,  although  prior  to  that  the  need  was 
recognized  for  an  organization  where  contractors  and 
builders  could  get  together  and  discuss  questions  of 
])olicy  and  details  in  connection  with  their  work. 
Fourteen  years  ago,  therefore,  something  tangible  was 
forthcoming  in  the  formation  of  the  I-^s^ex  County 
association,  which  was  guided  in  its  initial  stages  by 
M.  A.   Brian,  a  very   well  known   figure   in   the  con- 


tracting industry  of  the  Border  cities.  Even  a  year 
later  the  organization  had  shown  considerable  signs 
of  growth  which  have  continued  in  cumulative  fashion 
until  today  the  association  is  recognized  as  a  power- 
ful influence  in  the  affairs  of  the  Border  cities. 

The  organization  has  manifested  its  strength  on 
numerous  occasions  and  has  frequently  demonstrated 
its  ability  to  maintain  amicable  relations  between 
employers  and  employees  during  the  disputes  which 
have,  on  occasion,  disturbed  the  industry.  On  occa- 
sions too  numerous  to  mention,  its  efficiency  has  been 
proven  and  the  enthusiasm  of  its  members  displayed. 

In  the  early  part  of  1915,  during  the  war,  when 
business  conditions  were  none  too  good  and  building 
was  slow,  the  Builders'  &  Contractors'  Association  of 
F.ssex  County  showed  its  confidence  in  things  by 
erecting,  on  Ferry  St.,  the  present  .home  of  the  asso- 
ciation where  ample  facilities  are  provided  for  the 
meeting  together  of  the  contractors  of  Essex  County. 

Present  and  Past  Officers 

The  present  officers  of  the  association  are :  Presi- 
dent,    George  Goodman.     Sandwich;     vice-president. 


The    Secretary,    H.    E.    Turner 

Lome     Laing,    Windsor;    treasurer,     Wm.     Laesser, 
Windsor :  secretary,  H.  E.  Turner,  Windsor. 

The  gentlemen  who  have  c>ccupied  the  presidential 
chair  since  the  inauguration  of  the  association  are  as 
follows :  1908,  Al.  A.  Brian  :  1909.  George  Thompson  ; 
1910,  L.  B.  West:  1911,  Frank  Dumouchelle ;  1912, 
Thomas   W.  Brooke;   1913,  James   Pennington ;  T914, 
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les  Stutt-;  1915,  Julin  Reid  ;  1910,  e.  VV.  C  adui-ll; 
1917,  W.  T.  Piggott;  1918,  Harry  Howe;  1919,  L. 
McClill  Allen;  1920,  llerhert  W.  Wilson;  1921.  W.  M. 
Walker;  1922,  (jeorge  (iondnian. 

Ihe  following  gentlcnicn  have  been  the  secretn 
ies — George  W.  Freeman,  Robert  Parker,  A.  J.  L(j.-, 
ing,  Charles  Paddon,   Percy  Grimes  and  Harry  Tur- 
ner, who  is  the  present   incumbent,  having  been   ap- 
pointed last  year. 

The  present  incnrbership  is  as  follows:  .\rliticial 
•Stone — A.  H.  Bennett,  Cast  Stone  Block  &  Machine 
Co.,  I.td.,  iMjrd  City  Cement  Filock,  M.  Jacques,  J. 
Lefebvre  and  K.  Plant. 

Builders'  Supi)iies- — Cadwell  Sand  &  Gravel  Co.. 
Ltd.;  Chick  Contracting  Co.,  C.  A.  Chilver  Co..  l,td.. 
Cross  Bros.,  A.  (j.  Hutchinson,  de  W.  P.  Waard,  Wal- 
kerville  I'uel  &  .Su])ply  Co.  and  George  White  &  Son. 

Cut  Stone  Contractors — Rigg  Cut  Stone  Co..  Ltd. 

Cru-])entcr  Contractors — Allen  Construction  Co.. 
l-.ugcne  Baby.  J.  [''.  Bondy,  Charles  Clarke,  A.  Dufour. 
William  Dupuis,  U.  Jacques,  S.  Keyser  &  Son,  M.  J. 
McKernan.  W.  J.  Nesbitt,  Peter  Osterhout,  I*"rank 
Pickells,  Fred  Prince,  J.  Schneider,  \'.  D.  St.  Louis. 
William  Walker,  Wharton  &  Wharton,  C.  Willis  and 
Windsor  Construction  Co..  Ltd. 

F'xcravating  and  Paving  Contractors — Cadwell 
-Sand  &  Gravel  Co.,  Ltd.,  Chick  Ccmtracting  Co.,  Ltd., 
George  S.  Currie,  S.  E.  Dinsitiore  Co.,  Ltd..  Merlo. 
Merlo  &  Ray,  George  Shaw  and  S.  P.  West. 

I'-lectrical  Contractors — (i.  Canipeau,  W.  A.  Le- 
fave.  .McNaughton  &  McKay  Electric  Co.  and  E.  D. 
Reanme. 

(ieneral  Contractors  .\bl)i)tt  iv  Gray.  il.  •  >. 
Christman  Co.,  Ernest  Clarke,  Ltd.,  S.  E.  iJinsniore 
Co.,  Ltd..  John  V.  Gray  Construction  Co.,  Ltd.,  P.  H. 
Secord.  Wells  &  (iray,  Ltd.  and  W.  E.  Wood,  Co., 
Ltd. 

Building  .Specialties — McLaughlin  .Saks  td. 

Mouse  Painters  and  Decorators — T.  W.  Brooke  & 
Sons.  C.  M.  Bennett,  A.  Henri.  William  Laesser,  A. 
[.  Lo.ssing.  H.  11.  Post.  1.  J.  Roe  and  W'ind.'^or  Glass 
Co. 

Hardware  Supplies — Baxter  Hardware  Co.  and 
Canadian  Roofing  Co.,  Ltd. 

Lathing— A.  Wood. 

Lumber  Dealers — McLean  Lumber  Co.,  Walter  T. 


Piggoit  i.iiiMiicr  Lo,,  Walker  iV  .Vjus.  Windsor  Lum- 
ber Co.  and  Williamson  Construction  Co. 

Mantle,   Tile.    LightinK   Fixtures — Barton-N'ettinK 
'  ....  Ltd. 

Mason    Ccjntractors — William     Bartolotti.    G.    A. 
•  wdman,    E.    Hainsworth.    H.    Howe,    Lewis    Lock- 
wood,  R.  Parker,  G.  Sewcll.  VV.  H.  Thomps4)n.  W.  H. 
Willitnott  and  H.  W.  Wilson. 

Metal  Weather  Strip — N.  W.  Stephens. 

I'lastering  Contractors — J.  Brown,  Cormie  !' 
Crawford  &  McGraw,  O.  O.  Lockwo<jd.  W.  K.  ' 
dieditch,  J.  Reid,  \.  Troupe  and  K.  T.  Waterman. 

Sheet  Metal  Workers,  Plumbers  and  Steamfitters — 
M.  .\.  Brian,  Philip  Dre.sch,  Edwards  Plumbing  Co.. 
N'.  Fielding,  C.  E.  Grcenan,  C.  VV.  J< 
reux,  R.  Paddon  &  Co..  Sandwich  I'^ 
ing   Co.,    J.    C.    Service.    -Simpson    &    I  licks.    Ci 
Smith,  White  Plumbing  \  Heating  Co.  and  VVir. 
Hardware  Co. 

Sheet   Metal   Workers  and    Roofer.^— T'     ">      '  •■■■■ 
ningham  and  Pennington  &  Laing. 

R(iofing  C'ontractors — Welsh  Bros. 

.Structural  Steel — Canadian   Bridge  Co.  and  T.  J. 
Eansor  &  -Son. 

Terrazzo  Flooring — G.  Bertini. 


Essex  County  Sanitarium 

The  lt!ssc.\  County  .Sanitarium,  is  situated  on 
Prince  Road,  Sandwich,  on  a  property  measuring 
442'  by  1,490'.  The  building  is  planned  in  three 
blocks,  comprising  administrative  rooms  and  adult 
bh^k,  children's  block  and  laundry  block.  Forty 
children  and  twenty  adults  will  be  accommodated. 

The  building  is  of  a  ime  storey  type,  constructed 
of  hollow  tile  with  stucco  finish  and  slate  rtK»f.  The 
entire  ground  floor  is  of  re-inforced  concrete  with 
hollow  tile  j)artitions.  The  main  building  has  a  front- 
age of  280"  0". 

The  contract  was  let  to  I'rost.  Forde  &  Westell  of 
Windsor,  the  sum  (|uoted  being  S1(M,800.00.  The 
plumbing  &  heating  is  sublet  to  Paddon  &  Co..  Wind- 
sor and  the  electrical  work  to  Harris  &  Marson,  To- 
ronto. 

The  architects  are  Cameron  &  Ralston.  Win  ' 
The  contract  will  he  completed  about  thr  -"H  •" 
lember. 
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Elevations   of   the   Esux   County  Stnitariom 
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Map  of  the  Esse?^ 
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The    Schools    of  the    Border    Cities 

Exceptionally  Fine  Educational  Institutions  Have  Been  Erected 
in  Windsor,  Walkerville,  Sandwich  and  Ford — Some 
of  the  More  Recent  Ones  Described 


If  the  Border  Cities  excel  in  anything,  it  is  cer- 
tainly in  the  quality  of  the  schools  they  erect  and 
the  provisions  they  make  for  educational  opportuni- 
ties. All  of  the  municipalities  have  shown  them- 
selves anxious  to  install  educational  facilities  in  keep- 
ing with  the  growth  in  population  and  furthermore, 
they  have  undertaken  to  handle  this  matter  by  erect- 
ing the  best  buildings  that  could  be  designed — schools 
that  are  handsome  in  exterior  and  interior  and  calcu- 
lated to  make  school  life  pleasant  for  the  young  folks. 
At  the  same  time,  most  of  the  schools  have  been  de- 
signed as  community  centres  and  there  are  auditori- 
ums, gymnasia  and  other  features  that  bring  not  onl\- 
the  boys  and  girls,  but  also  the  parents  together  and 
create  among  them  a  strong  community  spirit. 

It  is  not  our  intention  to  describe  every  school 
in  the  Border  Cities,  but  rather  will  an  outline  be 
given  of  some  of  the  leading  buildings  of  this  char- 
acter erected  recently.  Of  the  Public  schools  in  the 
Border  Cities,  the  Victoria  and  Prince  Edward 
schools,  in  Windsor,  are  outstanding.  The  accompany- 
ing illustrations  indicate  how  attractively  these  build- 
ings have  been  designed  and  how  well  they  are 
calculated  to  fit  into  the  school  needs  of  the  district 
they  serve.  They  ha\e  been  designed  by  Mr.  A.  H. 
McPhail,  of  Windsor  and  constructed  by  S.  E.  Dins- 
more  &  Co.  The  Victoria  school  has  14  standard  class- 
rooms, kindergarten,  auditorium,  gymnasium,  manual 
training,  household  science  and  other  modern  depart- 
ments. The  Prince  Edward  school  is  similar,  but  with 
20  standard  classrooms.  In  architectural  design  they 
both  embody  all  that  goes  to  make  them  artistic. 
Particular  care  has  been  exercised  in  planning  the 
buildings  for  the  comfort,  health  and  welfare  of  the 
pupils,  with  the  result  that  the  sanitary  conditions 
and  general  arrangements  are  all  that  could  be  de- 
sired. By  an  automatic  system  of  ventilation,  the 
air  in  the  classrooms  is  changed  at  brief  intervals, 
while  heating  and  other  mechanical  operations  are 
looked  after  in  a  modern,  up-to-date  manner. 

Two   other   schools  of  particular   interest   are   the 


St.  Clare  Separate  school  in  Windsor  and  the  St. 
Francis  Separate  school  in  Sandwich,  both  designed 
b}'  Mr.  Jacques.  The  former,  which  is  at  Bruce  and 
Shepherd  Streets,  Windsor,  contains  12  classrooms, 
teachers'  room,  music  room,  etc.  The  building  which 
was  started  in  April,  1921,  and  completed  in  the  fol- 
lowing December,  is  (jf  modern,  reinforced  concrete, 
fireproof  construction,  with  an  exterior  of  red  pressed 
brick  and  Indiana  limestone.  The  finish  in  the  base- 
ment is  Kalamein  and  throughout  the  rest  of  the  build- 
ing red  oak.  The  classrooms  are  floored  with  maple 
and  the  corridor  with  terrazzo.  It  is  to  the  credit  of 
the  contractors,  the  John  V.  Gray  Construction  Co., 
that  they  completed  the  school  several  months  ahead 
of  schedule.  The  cost  was  $225,000.  The  St.  Francis 
school.  Sandwich,  "also  cost  about  $225,000,  and  was  • 
altered  from  an  old  canning  factory  and  is  now  a 
modern  14-roum  school  with  an  auditorium  of  750 
seating  capacity.  This  room  has  a  complete  stage 
and  kitchen  for  banquet  purposes.  The  John  \'.  Gray 
Comjjany  are  also  contractors  on  this  building. 

The  Walkerville  High  school  is  just  nearing  com- 
])letion  and  will  be  ready  for  the  school  term  next 
autumn.  It  is  a  very  handsome  building,  designed 
under  the  direction  of  Messrs,  Penningtfin  &  Boyde, 
architects  of  Windsor.  The  construction,  which  repre- 
sents an  outlay  of  nearly  $800,000,  was  handled  by 
S.  E.  Dinsmore  &  Co.  As  may  be  seen  in  one  of  the 
progress  illustrations  herewith,  it  is  a  most  handsome 
building  and  will  be  one  of  the  outstanding  features 
oi  the  town  of  W'alkerville. 

Windsor  &   Walkerville  Technical  School 

Another  school  devoted  tc»  higher  education  is  the 
joint  Windsor  and  Walkerville  Technical  school. 

This  school  is  situated  on  Giles  Boulevard  and 
faces  due  south,  a  site  which  is  ideal,  being  central 
to  both  Windsor  and  V\'alker\  ille.  The  building  has  a 
frontage  of  219'  0"  on  Giles  Boulevard  and  296'  0"  on 
Elsmere  and  Parent  Avenues  respectively.  The  plan 
is  of  the  'ir  type. 

It  is  a  three  storev  structure  of  brick  and  stone, 


The   Windsor    and   Walkerville   Technical    School    in    course   of    construction 
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Three    New    Schools  in 
Windsor,   Ont. 

Above:  The  Prince  Ed- 
ward public  school.  Right: 
The  St.  Clare  separate  school. 
Below:  The  Victoria  Ave., 
public  school. 
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the  c(^)nstruction  throughout  being  of  reinforced  con- 
crete. The  first  floor  is  on  the  street  level,  there 
being  no  basement  other  than  that  required  for  the 
boiler  room,  engine  room,  ventilating  room  and  ple- 
num chambers. 

The  building  contains  thirty-six  class  rooms  in 
addition  to  the  usual  administrative  rooms,  a  gym- 
nasium, 50'  0"  X  84'  0",  girls'  gymnasium,  36'  0"  x 
50'  0",  auditorium  to  seat  700,  library,  locker  rooms, 
showers,  cafeteria,  etc.  The  shops  are  located  at  the 
north  and  east  of  the  building  and  occupy  a  total  floor 
area  of  nineteen  thousand  feet.  They  comprise  ma- 
chine shops,  tool  making,  heat  treating,  motor  me- 
chanics, electrical  and  plumbing  departments. 

Work  was  commenced  in  January  and  will  take 
one  year  to  comjjlete.  The  total  contracts  amount  to 
$750,000.00.  The  following  are  the  contractors  to 
whom  the  work  is  let :  General  trades,  W.  E.  Wood 
Co.,  Windsor ;  plumbing,  heating  &  ventilating,  W.  J. 
McGuire  Co.,  Toronto ;  electrical,  Miller  Yorke  Inc., 
Windsor;  Engine  &  Generator,  Goldie-McCulloch, 
Gait.  The  steel  sash  and  reinforcing  steel  are  being 
supplied  by  the  Trussed  Concrete  Steel  Co.,  Walker- 
ville,  Ont.,  and  the  structural  steel  by  the  Toronto 
Steel  Construction  Co.,  Toronto.  The  architects  are 
Cameron  &  Ralston,  Windsor,  Ont ;  structural  engi- 
neer, H.  C.  McMordie,  Windsor ;  mechanical  engi- 
neer, H.  H.  Angus,  Toronto. 

Ford  City  also  has  two  schools  under  way  at  the 
present  time,  a  Public  school  costing  about  $125,000, 


designed  by  A.  H.  McPhaill,  architect,  Windsor,  and  a 
Separate  school,  on  which  Pennington  &  Boyde  are 
the  architects.  This  latter  school  will  cost  about 
$100,000. 

The  public  school  for  Ford  will  be  the  last  word 
in  this  type  of  construction  and  in  addition  to  the 
8  classrooms,  will  include  a  large  auditorium  equipped 
with  roomy  stage  and  dressing  rooms :  gymnasium 
with  spectators'  gallery  arount  it,  teachers'  room, 
dental  clinic,  board  room,  and  principal's  room.  The 
building  is  of  two  and  three  storeys,  with  a  full  area 
basement  at  grade  in  which  are  located  toilets  and 
washrooms.  The  general  construction  is  face  brick 
with  stone  trim  and  composition  roofing.  The  build- 
ing is  heated  by  a  Dunham  system  of  steam  heating 
and  is  equipped  with  complete  and  up-to-date  forced 
air  ventilating  system.  The  interior  trim  is  of  fir, 
with  maple  floors  throughout. 


Two  New  Buildings  for  the  Border  Cities 

Mr.  A.  H.  McPhaill,  architect,  of  Windsor,  Ont, 
is  at  present  engaged  on  the  design  of  a  new  building 
for  the  Border  Cities  Star  and  an  8-room  modern 
school  for  the  town  of  Ford.  The  former  building 
will  be  83'  x  100',  three  storeys  high  and  will  be  con- 
structed of  reinforced  concrete,  with  steel  sash  and 
metal  casements.  It  will  be  located  at  the  corner  of 
Pitt  and  Fergus  Streets. 


The  St.  Francis  school  in 
Sandwich,  reconstructed  into 
a  modern  educational  build- 
ing from   a    canning   factory 
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Plan  of  the     main  floor  of  the  Windsor  and  WalkerviUe  Trchnical  School 


Joint  Board  of  Health 

Border  Cities  Organized  Into  One  Health 

District  Under  a  Joint  Health  Board 

— Hospital  Accommodation 

On  December  2,  1918,  a  resolution  from  the 
WalkerviUe  C"ouiicil  was  placed  before  the  Essex 
Border  Utilities  Commission  reciucsting  its  assistance 
in  securing  united  co-operation  in  liaving  the  Border 
iMuiiici[)alities  organized  into  one  health  district  under 
a  joint  health  board.  This  resolution  was  endorsed 
l)y  the  Commission  and  a  copy  was  forwarded  to  each 
municipality  with  the  result  that  its  desirability  was 
affirmed  by  all  the  Local  Boards  of  Health  and  by 
all  the  municipalities  excepting  one.  In  January  1920 
a  draft  bill  of  application  to  the  legislature  to  con- 
stitute a  board  of  health  was  presented  to  the  Com- 
mission and  accepted  with  slight  amendments. 

When  this  application  came  before  the  legislature, 
it  had  the  unqualified  endorsement  of  the  Provincial 
Department  of  Public  Health.  On  May  16.  a  health 
committee  of  three  members  was  appointed  from  the 
Commission.  On  June  20,  F.  Adams,  D.P.H..  was 
appointed  Medical  Officer  of  Health  and  the  Local 
Hoard  of  Health  consisting  of  the  chairman  of  the 
Commission  and  Doctors  Hoare.  Durocher  and  Cruick- 
shank  was  constituted  in  accordance  witli  the  Act 

General  Hospital 
In  accordance  with  a  resolution  of  the  Local  Board 


of   Health,   Dr.   .\dams,   M.O.Ii.  addre.-ised   the   I  ..m 
mission  on  the  necessity  of  establishing  an  Istilatvn 
Hospital  in  this  district.     The  engineer  of  the  ' 
mission  was  instructed  to  prepare  a  report  and  ,  : 
liminary  plans  together  with  an  apportionment  of  the 
cost  of  the  proposal  recommended  by  the  Board  of 
Health.     This  report  was  presented  and  adopted  on 
July  7,  1921.     At  this  meeting  a  comm^ 
received  from   the  city  of   Windsor   re 
sideration  of  the  establishment  of  a  general  hu.sptial 
for   the   Border   District.     This   was  referred  to   the 
Local  Board  of  Health  and  on  September  23  a  com- 
plete report  was  presented  to  the  Commission  sup- 
plemented by  additional  figures  on  December  21.  giv- 
ing costs  of  operation.     In  view  of  the  '    '  •       if 
the  construction  of  a  general  hospital.  n 
hospital  was  not  proceeded  with. 


The  Prince  Edward  Hotel 

(CoBtiaord    from    PM*   ^'' 

The   associated    architects    for    the    tmiiduig    were 
Messrs.    l\ssenwein    and    Johnston,   Buffalo.    \.    V . 
Messrs.  Watt  anil   Blackwell.   London.  ( >nt  .  a- 
H.  McPhaill.  Windsor,  Ont.    Th.-    •,:,.•..:  ,:•,:■ 
were  Messrs.  P.  H.  Sccord  &  S 
Ltd.    The  structural  steel  was  lamn.mu  .i 
by  the  Canadian  Bridge  Co..  Ltd..  of  Walker 
R.  E.  W'.  Hagarty  was  consti" 
dations.    structural    steel    f... 
floors. 
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Engineering   in    the   Border  Cities 

The  Activities  of  the  Town  Engineering  Departments— The  Municipalities 

Are  Well  Furnished  with  Pavements,  Sidewalks  and 

Sewers— New    Projects   Planned 


For  fourteen  years  ttie  engineering  department 
of  the  city  of  Windsor  has  been  under  the  jurisdic- 
tion of  M.  E.  Brian  who  is  himself  an  old  Windsor 
boy.  Mr.  Brian  was  born  in  that  city  in  1882  and 
took  his  engineering  training  at  the  School  of  Practical 
Science  from  which  he  graduated  in  1906,  taking  his 
Bachelor  of  Applied  Science  degree  at  the  University 
of  Toronto  a  year  later.  Prior  to  his  entering  college 
he  was  apprenticed  to  and  served  three  years  with 
William  Newman.  O.L.S.  In  1906  he  was  granted 
the  right  to  practice  as  an  Ontario  Land  Surveyor. 
l-\)r  two  years  after  his  graduation.  Mr.  Brian  was 
employed  with  Newman  Brothers  and  J.  J.  Newman, 
engineers  and  land  surveyors  of  Windsor,  with  whom 
he  had  also  worked  during  some  of  the  vacations  in 
his  college  course.  At  the  end  of  1908  he  became 
city  engineer  of  Windsor,  taking  over  the  entire  en- 
gineering   responsibilities    of    the    municipality.      Jfe 


M.  E.  Brian.  B.A.Sc, 
City   Engineer  of  Windsor,   Ont. 

previously  had  had  some  insight  into  the  requirements 
of  this  position  when  he  .served  for  five  months  in 
1904  as  assistant  city  engineer.  In  the  fourteen  years 
Mr.  Brian  has  acted  in  the  capacity  of  city  engineer, 
he  has  seen  the  population  grow  from  16,000  to  the 
present  40,000,  and  in  many  other  respects,  the  city 
grow  by  leaps  and  bounds. 

The  city  engineer's  department  is  responsible 
largely  for  roadways,  sewers  and  sidewalks,  there 
being  at  the  present -time  64  miles  of  pavement,  140 
miles  of  walks  and  57  miles  of  sewers.  The  city  has 
the  distinction  of  having  a  greater  proportion  of  paved 
area  than  any  other  city  of  its  size  in  Canada,  85  per 
cent,  of  the  streets  not  including  alleys  being  paved 
with  hard  surfaced  roads.  1,000,000  yards  of  street 
pavement  is  concrete,  Windsor  being  practically  the 
pioneer  in  this  type  of  construction.  There  are  many 
concrete  roads  in  the  city  that  have  been  down  for 
the  full  length  of  Mr.  Brian's  regime,  and  are  still 
giving  excellent  service ;  if,  in  some  instances,  they 
are  commencing  to  show   .slight  signs  of  wear,   they 


will  still  form  most  excellent  foundations  for  asphalt 
tops.  In  this  way  they  are  proving  a  most  economical 
investment  for  the  city.  Just  this  year  the  city  pur- 
chased a  Barber  Asphalt  Plant  of  1,800  yards  capacity 
which  has  turned  out  25,000  yards  of  asphalt  paving 
to  date.     Much  of  this  is  on  old  concrete  base. 

Wihile  taking  up  the  subject  of  roadways  it  might 
be  well  to  mention  that  the  city  of  Windsor  does 
its  street  cleaning  by  means  of  flushers  of  which  there 
are  two,  one  of  800  gallons  capacity,  and  the  other 
1,250.  Downtown  districts  are  flushed  every  night 
while  the  rest  of  the  cit\-  is  cleaned  twice  a  week.  No 
sweeping  is  done  at  all. 

The  city  of  Windsor  is  very  amply  sewered  and 
while  it  has  enough  area  to  house  65,000  people  at  a 
density  of  forty  to  the  acre,  still  there  are  enough  sew- 
ers to  take  care  of  fifteen  to  twenty  thousand  more  peo- 
ple than  at  present  resident  in  the  city.  Only  one  more 
mile  of  sewer  is  required  to  complete  the  drainage 
of  the  old  portion  of  the  city. 

The  city  engineer  has  also  jurisdiction  over  refuse 
disposal  which  is  handled  by  the  city's  own  incinera- 
tor. There  were  handled  in  1921  over  9,300  loads  of 
garbage,  while  in  addition  7,325  loads  of  rubbish  were 
dis]KJsed  of  in  dumps. 

Mr.  Brian,  in  addition  to  his  duties  as  city  en- 
gineer, is  also  a  member  of  the  Essex  Border  Utilities 
Commission  and  a  suburban  area  commissioner.- 

The  Water  Works 

While  the  water  works  do  not  come  under  the 
direct  jurisdiction  of  the  city  engineer,  it  may  be 
well  at  this  point  to  make  some  reference  to  them. 
They  are  the  property  of  the  corporation  of  the  city 
ot  Windsor,  and  are  controlled  by  a  Board  of  Com- 
missioners, consisting  of  the  mayor  for  the  time  being 
and  three  commissioners  elected  by  the  people. 

The  original  water  works  were  constructed  in  July 
1872.  The  pumping  station  was  destroyed  by  fire  in 
1888  and  was  rebuilt  immediately  thereafter.  The 
supply  of  water  is  obtained  from  the  Detroit  River 
through  intake  pipes  and  is  supplied  to  users  by  direct 
pressure  and  without  stand  pipes. 

The  screen  well,  located  at  the  edge  of  the  river 
beside  the  pump  house,  is  of  concrete  construction 
with  brick  superstructure,  roofed  over,  measuring  25 
feet  6  inches  by  18  feet  with  semi-circular  ends.  The 
average  depth  of  water  is  13  feet  which  varies,  how- 
ever, with  the  height  of  water  in  the  river.  The  design 
is  divided  in  two  by  a  double  set  of  screens.  The 
capacity  at  13  feet  is  42,500  imperial  gallons. 

The  pumping  equipment  consists  of  four  engines 
as  follows: — two  rotary  electric  single  stage  pumps 
with  a  capacity  of  six  million  gallons  per  day ;  one 
cross-compound  high  duty  engine  installed  in  1903 
having  a  capacity  of  five  million  gallons  per  day,  and 
a  cross-compound  high  duty  engine  installed  in  1913 
having  a  capacity  of  eight  million  gallons  per  day. 
There  are  three  boilers  of  140,  150  and  200  h.p.  respec- 
tively. The  total  mileage  of  pipe  at  the  end  of  1921 
was  72.35  miles  and  the  number  of  headers  was  672. 
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( irdiiKU)'    prcssuii'    i.s    .-^ixty    [xiuiuis    vvliili-    iiini-t>     i'> 
one  hundred  ])()unds  is  available  for  fire  service. 

Walkerville 

In  the  town  of  Walkerville,  there  has  been  very 
little  municiiJal  enj^^ineerinfj  activity  this  season,  but 
this  has  been  due  to  the  very  good  reason  that  the 
town  is  ])ractically  100  per  cent,  paved  and  sewered. 
With  the  exception  of  two  or  three  short  stretches 
of  road,  which,  in  all  likelihood,  will  be  |>aved  this 
year,  every  street  and  alley  has  a  hard  surface.  'J'he 
l)aveinents  which  are  now  being  most  generally  adopt- 
ed are  stone  filled  asphalt  on  concrete  base.  Some 
of  this  base  is  old  concrete  paving  that  has  seen  ser- 
vice for  some  years.  All  of  the  paving  laid  in  the 
j)ast  few  years  has  been  concrete,  replacing  the  old 
ced.'ir    block    roads    that    were    standard    many    years 


Buildings  of  the  Border  Cities 


1                    .-^ 

Ml , 

'* 

linp^iWll 

i.......                               ^ 

Minto's    Store.    WalkerviUe.    Ont..    designed   by   G.   J.    P.    Jacques   architect. 
Windsor   and    built    by    John    V.    Gray    Construction    Co. 


ago.  .'^onic  of  the  concrcU'  \\.i.->  sheet  asphalted,  but 
stone  tilled  asphalt  is  now  .standard.  This  work  is 
done  by  contract.  Walkerville  not  having  an  asphalt 
plant  of  its  own.  A  ..mall  amount  of  bitulithic  has 
b.'en  put  down. 

The  .sewer  system  of  Walkerville  completely  covers 
the  town  and  is  ade(|uate  for  its  pre.sent  area  and 
l)opu!ation.  The  sewers  are  on  the  combined  system. 
carrying  both  storm  water  and  sanitary  sewage. 

Much  Work  in  Ford 
In  Ford  City  there  is  promise  of  great  municipal 
engineering  development  for  several  years  to  ctmie, 
inasmuch  as  industries  are  expanding  and  the  town 
is  sjireading  It)  such  an  extent  as  to  demand  better 
sewage  and  road  facilities.  .\t  pre.sent  the  town  is 
possibly  15  jier  cent,  paved  and  there  arc  a  number 
of  roads  under  construction  or  in  prospect  to  take  care 


■  i'   the  <listr..  ;,    .....<..   .,,.    .■,,,,-,.,,^    ..j.     ■,.    .,.,,....._,. 

As  far  as  sewers  are  concerned,  plans  are  prepared 
lor  the  installation  of  a  system  to  c'<;  nip 

the  portions  of  the  town  not  now  .si  .■.  er 

facilities.  The  proposals  call  for  separate  sanitary 
and  storm  system.  , 

Ford  is  also  to  be  furnished  with  a  complete  sys- 
tem of  water  mains  and  sidewalk.s,  which  have  been 
forced  on  the  municii>ality  by  the  rapid  growth  which 
is  taking  jjlace  throughout  the  entire  town.  The  1,100 
acres  recently  added  to  the  area  of  Ford  required 
the  installation  of  municipal  facilities  in  order  that 
their  development  may  be  along  proper  lines  and  it 
appears  to  be  the  intention  of  the  authorities  to  see 
that  these  facilities  are  provided  in  the  near  future. 
This  means  that  considerable  activity  may  be  expected 
so  far  as  municipal  engineering  projects  are  concerned. 

The  engineering  re<|uirenient>  of  both  \Valker\-ille 
and   F'ord  are  under  the  direction  and  of 

.\lr.  II.  W.  Patterson,  who  since  July.       -  -en 

town  engineer,  having  learned  the  fundamentals  of 
his  profession  by  dint  of  hard  work  since  early  youth. 
lie  succeeded,  as  town  engineer  of  Walkerville  and 
I'ord,  the  veteran  Owen  McKay,  whose  di  "'  -  *  v> 
very  long  ago  was  a  distinct  loss  to  the  \>:  at 

large  and  especially   t<»  the  engip' ■  •.iurn)t\    <>! 

Fsse.x  (.'ounty  and  the  Border  mu  es. 

Ojibway 
The    operations    of    the    Canadian    Steel    Corpora- 
tion, at  Ojibway,  have  reached  a  stage  where  there 
le  already  constructed  7  stoves  and  two  furnaces, 
le  unloading  docks  and  a  canal  2.600  ft.  long  and 
<)0   ft.    wide.     It   is  assumed   that    these   operations 
ilready  involve  an  expenditure  of  $5.0IX),00D.     A  con- 
iderable  portion  of  this  has  been  spent  in  laying  out 
the  townsite  of  Ojibway,   which   will,  of  c<»urse,  not 
fully  materialize  until  the  steel  plant  has  arrived  at  a 
more  complete  stage  of  development. 

Just  what  the  future  prospects  are  it  is  n.: 
ti.  forecast,  inasmuch  as  the  Canadian  Steel  Corpora- 
tion are  not  prepared  to  make  an  authoritative  state- 
ment. It  is  felt,  however,  by  many  who  are  in  close 
loucli  with  current  events  in  the  Border  municipalities, 
iliat  a  very  considerable  progress  will  be  made  at 
*jibway  within  a  short  while.  It  has  l)een  stated 
;liat  the  steel  company  plans  vigorous  activity  .alum; 
the  lines  on  which  it  has  already  made  a  start 

Sandwich 

In  the  town  oi  Sandwich,  the  town  enginei.  . 
.McColl.  is  busy  at  the  present  time  preparing  plans 
for  the  construction  of  roads  and  installation  of 
sewers  in  many  of  the  sub-divided  areas.  .\s  yet. 
Sandwich  has  developed  for  the  major  |>ari  along  the 
river  front  and  for  ]K>ssiblv  an  averaire  "f  one-half 
mile  back.    Extensive  areas  n>ore  t  w- 

ever,  have  been  sub-divided  and  cc;.     .-  ;  ng 

activity  has  l)een  m)ted.  In  anticipation  of  fast  grow- 
ing house  development  in  the  near  future,  the  town 
is  losing  no  time  in  making  arrangements  for  the  pav- 
ing of  the  streets  and  the  drainage  of  the  area.  Roads 
and  sewers  will,  therefore,  be  constructed  in  the  near 
future.     .\s  far  as  pavements  are  <te 

is  standard.    For  the  sewer  sy stent.  ;.    eer 

has  recommended  separate  sanitary  and  storm  sewer 
pipes. 

Mr.  McCoIl.  the  town  engineer,  has  held  this  posi- 
tion for  the  past  six  y<  *  I  Mr.  Owen 
McKay,  who  served  .;  time  pre- 
viouslv. 
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Great  Developments  in  Ford  City 

This  Town  Has  Experienced  a  Remarkable   Growth  Which   Has 
Been  Sound  and   Permanent— Expansion   Planned   by  Sev- 
eral Industries  Will  Mean  Even  More  Rapid  De- 
velopment 


Of  all  the  Essex  Border  iminicipalities,  Ford  City 
has  enjoyed  the  most  rapid  growth  and  development 
and  from  present  indications,  as  intimated  in  an- 
nouncements made  by  leading  industries  of  the  town, 
the  prospects  are  that  a  future  develoj)ment  will  take 
place  much  greater  in  extent  than  any  heretofore 
recorded.  It  was  only  ten  years  ago  that  Ford  City 
was  incorporated  as  a  village  with  a  population  of 
only  thirteen  hundred ;  by  a  special  Act  of  Parlia- 
ment it  was  created  a  town  in  1915  and  has  since 
speedily  grown  in  i)opulation  and  extent.  Just  last 
year  eleven  hundred  acres  were  annexed  to  the  town 
giving  it  a  total  area  of  sixteen  hundred  and  sixty 
seven  acres.  The  population  at  the  present  time  is 
over  six  thousand,  two  and  half  times  that  of  1916 
which  was  twenty  four  hundred.  The  rateable  assess- 
ment has  kept  pace  with   the   increase   in   population 


U.     G.     Reaume,     the    Mayor    of    Ford    City. 

and  to-day  is  roughly  three  million,  five  hundred 
thousand  dollars  as  against  slightly  over  one  million 
dollars  six  years  ago.  From  these  general  statistics 
it  is  obvious  that  Ford  City  is  perhaps  the  fastest 
growing  city  in  Canada ;  at  any  rate  it  certainly  sur- 
passes all   of  the   other   Border   communities. 

Large  Developments  in  the  Ford  Motor  Co. 

The  prospects  for  Ford  City  are  almost  beyond 
power  of  forecast.  Enjoying  a  healthy  development 
in  the  past  this  town  should  grow  with  ever  increasing 
strides,  which  will  be  accentuated  by  the  mammoth 
industrial  expansion  that  is  proposed  by  the  Ford 
Motor  Company  of  Canada,  Limited,  and  other  large 
commercial  concerns  located  in  the  town.  Within 
the  last  two  or  three  weeks  there  has  been  specific 
indication  of  this  trend  in  an  announcement  made  by 
The  Ford  Motor  Company  concerning  its  proposed 
activities.  These  are  explained  in  a  memorandum 
which  has  been  submitted  to  the  "Contract  Record" 
by  W.  R.  Campbell,  vice-president  and  treasurer  of 
the  company,  which  states  that  the  company  has  now 
completed  purchase  of  property  which  will  enable 
it  to  carry  out  certain  definite  plans  for  future  expan- 
sion.    This  property,   comprising  approximately   two 


thousand  feet  of  frontage  on  the  river,  extends  from  the 
westerly  limit  of  the  present  main  plant  to  Belle  Isle 
Avenue.  An  industrial  tract  has  also  been  acquired 
to  the  extent  of  approximately  125  acres,  all  of  which 
is  adjacent  to  the  fifty-acre  tract  acquired  by  the  com- 
])any  between  the  Grand  Trunk  and  the  Essex 
Terminal  Railways  some  years  ago,  so  that  the  prop- 
erty now  acquired  consolidates  all  Ford  properties. 
Approximately  $1,000,000  has  been  spent  in  acquisi- 
tion of  the  new  properties. 

In  making  the  announcement  Mr.  Campbell  stated 
that  plans  for  expansion  were  due  to  the  faith  which 
the  company  has  in  the  future  of  Canada  and  the  other 
British  Colonies  served  by  the  Ford  Motor  Company 
of  Canada,  Limited.  The  future  development  of  the 
deep  waterways  project  and  the  trade  within  the 
Empire  by  means  of  ocean  going  craft  sailing  direct 
from  Ford  is  seen  by  reason  of  the  fact  that  it  is  the 
intention  of  the  company  to  devote  all  new  river  front 
property  largely   to  dockage  and   shipping  facilities. 

The  immediate  plans  of  the  company  call  for  the 
erection  of  a  large  factory  building  on  the  site  pre- 
viously owned,  between  the  Grand  Trunk  and  Essex 
Terminal  Railways,  and  as  conditions  warrant  addi- 
tional buildings  will  be  erected  to  take  care  of  the 
cf)mpany's  growing  trade.  It  is  also  probable  that 
in  the  very  near  future  a  power  plant  will  be  erected 
on  the  property  recently  acquired  between  the  Grand 
Trunk  and  Sandwich  Street  west  of  the  Ford  City 
])ublic  school. 

Plant  to  be  Doubled 

The  future  plans  of  the  company  contemplate  the 
erection  of  additional  machine  shops,  forge  shops, 
foundry,  body  shops  and  in  fact  facilities  for  the  manu- 
facture of  fabrication  of  practically  all  material  enter- 
ing into  the,  completed  product  of  the  company.  It 
is  the  intention,  as  early  as  possible,  to  double  the 
capacity  of  the  plant  from  a  maximum  output  at  the 
present  time  of  250  cars  per  day  to  500  cars  per  day. 
With  the  property  now  acquired,  further  expansion 
may  be  taken  care  of  as  conditions  warrant.  Suffi- 
cient property  has  now  been  acquired  to  allow  an 
output  of  1.000  cars  per  day  when  the  trade  demands 
it. 

A  stafif  of  engineers  is  now  engaged  on  propert)' 
and  plant  layout.  The  plans  contemplate  the  erection 
of  one  story  buildings,  daylight  roof  lighting  and  the 
development  of  the  new  property  will  mean  the  grad- 
ual abandonment  of  the  present  plant  as  the  main 
manufacturing  centre  of  the  company.  In  all  prob- 
ability the  present  buildings  on  the  river  front  will, 
as  the  evolution  takes  place,  eventually  be  devoted  to 
the  manufacture  of  bodies.  The  very  latest  equip- 
ment will  be  installed  in  order  to  reduce  manufacturing 
costs  to  a  minimum  so  that  Ford  products  may  be 
sold  at  the  very  lowest  possible  figure. 

The  Ford  Company's  announcement  marks  a 
period  of  resumed  expansion  on  the  part  of  the  com- 
pany. It  was  pointed  out  that  the  company  has  not 
done   any   building   for   several   years   past   and   after 


lavinj,^  Rono  tlirouj,^)  th^Terinfniniepres.sioii  follow- 
in;,'  the  armistice  a  new  era  of  prosperity  is  >eeii  in 
the  future. 

'J'lie  l'\>r(l  Company  lia>  enjoyed  a  liealliiv  jjusi- 
ness  for  the  present  year  and  with  its  cxjjort  Inisiiicss 
relurnint,\  additional  facilities  are  re(|uired  and  it  is 
contidenlly  Ijelieved  thai  tlie  Canadian  market  also 
is  capable  of  the  absorption  of  a  nuicli  lar;.(er  out|)Ut. 
Conditions  throuj^jhout  Canada  fjenerally  are  healthy 
and  the  comijany  believes  it  is  justified  in  estahlishinff 
plant  facilities  cajiable  of  meetiufj  the  demand  for  its 
product. 

Other  Concerns  Planning  Expansion 

There  are  other  concerns  in  l"'ord  that  are  jilannin^^ 
expansion,  perliajjs  not  (|uite  as  extensive,  Init  at  any 
rate  to  an  extent  that  will  lead  to  j^reat  development 
in  the  town  itself.  It  is  <iuitc  safe  to  assume  that 
as  a  result  of  the  immediate  doubling  of  the  Ford 
plant's  cajjacily  and  jjrospective  (luadruplin.t^  of  its 
facilities,  there  will  be  a  bi.^'  increase  in  the  jjoiiulation. 
Many  persons  who  are  enthusiastic  over  the  new 
develo[)ments  feel  that  50,(XX)  is  not  too  low  a  figure 
for  the  ultimate  population  of  Ford  City;  at  any  rate 
the  number  of  i)ersons  employed  in  tlie  |)lant  of  the 
F\)rd  Motor  Company  will  i)e  increased  from  the 
present  3,000  to  10,000. 

It  must  not  be  assumed  that  the  l'"ord  Motor  Com- 
pany's ])lant  is  the  only  one  in  l-'ord  City.  In  many 
minds  the  name  of  "Ford  City"  tends  to  give  this 
imjjression;  however,  there  are  a  large  number  of 
other  industries  which  have  helped  to  build  up  Ford 
City,  guaranteeing  its  future  i)rosperity  and  develop- 
ment. Such  industries  as  the  l'"isher  IJody  Corpora- 
tion. Dominion  l'"orge  (,\r  Stani])ing  Company,  Canadian 
I-amj)  iK:  .Stamping  Company  and  Imperial  Oil  Limited, 
are  well  establisiicd  in  the  town  and  are  giving  em- 
ployment to  hundreds  of  workmen,  and  are  enjoying 
healthy  trade  with  ])romising  prospects.  A  few  others 
that  might  be  mentioned  are  VVilson  Brothers,  Ont- 
ario .\s|)halt  Block  Company,  1^.  C.  Poissen  Lumber 
Com])any.  C.  .\.  Chihers  C()in])any.  l-'ord  City 
Bottling  Works  and  \V\  T.  VVestgate  Ice  Cream  Com- 
pany. In  addition  there  are  such  contracting  firms 
a>  the  Chick  Contracting  Company,  Merlo,  Merlo  & 
Ray  and  Cadwell  Sand  and  (iravel  Company,  which 
are  contributing  their  share  towards  the  industrial 
development  o(  l<\)rd.  These  industries  give  em{)loy- 
nient  to  .'i.OOO  persons — more  than  the  eni|)loyable 
population  of  the  town  itself — which  means  that  there 
is  every  day  a  large  influx  of  workers  to  the  town. 
It  may  be  noted,  however,  that  Ford  City  industries 
have  a  far  greater  than  a  mere  local  influence,  for 
many  companies  in  other  parts  of  the  province  con- 
Irilinte  parts  or  m.-iterials  to  many  of  the   l'"ord  City 


companies,    in  this  way  Ford  Citv  is  having  considcr- 

a'>lt'  fff'-.  t  I.-.  ;.„!,. ..,.., I .1,  „f  n,^„g  outsidp 

it.self. 

Splendid  Inducements 

Ford  is  obvi<iusly  a  town  that  offers  splendid  in- 
ducements for  industrial  concerns;  otherwise  so  manv 
vvould  not  have  established  there.     With  a 
water  front,  excellent  railway  service  and  t; 
iniity  to  Detroit,  there  is  every  reason  why 
.should   locate  there.     .\t   the  "same   time    !•• 
inducements  along  residential  lines  and  to-day  there 
are  dozens  of  houses  Im-Iim'  built  ..n  ~. .i...-  ..<  tu..  r,.... 
sub-divisions  of  Ford. 

It  is  understood  that  lliere  arc  .-,evcral  L»i; 
preparing  to  extend  their  activities  in  that  nn: 
IJality,  building  possibly  100  ».r  150  houses.  I  he 
authorities  are  making  every  effort  to  encourage  people 
to  settle  there  and  plan  big  local  improvements  to 
take  care  of  numbers  of  residents.  The  1,100  acres 
which  were  annexed  last  year  require  .some  attention 
in  this  connection.  The  point  is,  however,  that  there 
is  no  need  to  fear  any  inactivity  in  F'ord,  for  with 
the  inducements  that  are  offered  by  virtue  of  the 
town's  location  and  industrial  importance,  the  popula- 
tion is  bound  to  grow  and  pro.sper  rapidly;  in  fact, 
since  the  beginning  of  the  year  there  have  been  \22 
l)crniits  issued,  aggregatingin  value  1^26.000. 

.Ml  this  of  course  means  that  there  must  be  an 
increase  in  the  number  of  store.s,  shops  and  offices, 
improvement  in  the  postal  facilities  and  expansion 
in  the  police  and  fire  departments;  all  this  will  nat- 
urally follow  any  great  expansion  in  the  town. 

Knights  of  Columbus  Hall  in  Windsor 

A  Knights  of  Columbus  club  house  in  Windsor  i" 
being  erected  at  a  cost  of  ai)proximately  S7.' ' '  • 
architects,  .Messrs.  Pennington  &  Boydc  of 
have  ])lanned  the  building  primarily  as  a  recreation 
club  house  and  have  included  a  swimming  |mx»I,  btjw- 
ling  alleys,  banquet  hall  and  auditroium.  Perhaps  the 
principle  feature  <if  the  building  is  the  auditorium 
which  will  be  the  largest  auditorium  in  the  Border 
Citie.s. 

The  basement  is  enclosed  by  heavy  concrete  walls 
which  supjHjrt  structural  steel  frame  work  including 
heavy  steel  girders  which  span  the  entire  width  of 
the  building,  thus  providing  the  fltK»r  space  al>ove  the 
ground  floor  entirely  free  from  sup|Mirting  columns. 

The  new  buihling  will  adjoin  and  be  connected  to 
the  present  building  and  when  completed  will  make 
ouf  of  the  finest  and  most  carefully  equip|>ed  club 
house  of  its  kind,  in"  L  anada.  The  general  contractor 
is  the  Walker-Linden  to..  Windsor. 


Ford,    Ont..    offers   special  rnidential   inducemtnn.      Thru   picturn   show   typical   b.--'-  -ht   Matrict 
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Houses     erected    by    the     Windsor     Housing     Commission 


The  Work  of  the  Housing  Commission 

The  Border  Cities  Have  Been  Very  Active  in  the  Matter  of  Building 
Houses— Substantial  Types  of  Homes 


The  efforts  of  the  Housing  Commission  at  Wind- 
sor have  been  attended  by,  perhaps,  a  greater  measure 
of  success  than  at  any  other  point  in  Canada  where 
the  government  scheme  of  financing  has  been  adopt- 
ed. In  fact  the  scheme  has  been  100  per  cent,  suc- 
cessful, every  single  residence  of  the  original  program 
of  50  being  occupied  at  the  present  time  and  accounts 
are  reported  in  excellent  condition.  The  houses  are 
substantial  structures,  attractively  finished  with  ce- 
ment stucco  exteriors,  and  are  located  on  Bruce  St. 
and  Tecumseh  Rd.,  in  the  southwest  section  of  the 
city.  They  are  erected  in  series  of  triples,  doubles 
and  singles  and  the  exterior  construction  details  have 
been  varied,  getting  away  from  that  appearance  of 
sameness  that  seems  to  be  a  part  and  parcel  of  most 
housing  schemes.  They  were  sold  to  purchasers  at 
actual  cost. 

The  commission  is  still  in  existence  although  no 
further  government  grants  are  available  at  present, 
at  least,  for  house  building  purposes  here,  any  devel- 
opment in  the  immediate  future  depending  on  civic 
grants.  It  may  be  safely  stated  that  Windsor  has 
spent  more  money  on  housing  development  and  se- 
cured better  results  for  the  money  spent  than  any 
single  municipality  throughout  Canada. 

The  houses  as  illustrated  herewith  were  designed 


by  Mr.  Gilbert  J.  P.  Jacques,  architect  of  Windsor, 
and  the  R.  Wtestcott  Co.  Ltd.,  local  contractors,  were 
in  charge  of  the  construction. 

Walkerville  Housing 

Walkerville's  progress  along  the  lines  of  housing 
development,  too,  has  been  progressive.  A  company 
known  as  the  Border  Housing  Company  was  formed 
in  1920  to  build  homes  for  the  accommodation  of  the 
employees  of  the  town's  large  industries.  Several  of 
the  houses  constructed,  which  are  of  similar  interior 
design,  are  illustrated  and  fully  described  in  our 
April  27th  issue  last  year.  As  in  the  case  of 
the  Windsor  homes,  monotony  of  design  has  been 
eliminated  without  sacrificing  economical  standardiza- 
tion. The  program  here  comprised  the  erection  of  ap- 
proximately 100  homes,  the  financing  of  which  was 
taken  care  of  by  a  government  housing  appropriation 
and  private  funds  of  the  above  mentioned  company. 

From  these  few  brief  facts  it  will  be  seen  that  the 
housing  end  of  the  Border  cities  progressive  develop- 
ment is  keeping  pace  with  the  industrial  movement 
forward  and  the  rapidly  increasing  working  popula- 
tion is  being  provided  with  comfortable,  attractive 
and  substantial  homes,  available  for  purchase  at  terms 
within  the  means  of  the  ordinary  working  man. 


Buildings     of    the 
Border  Cities. 

The  warehouse  of  J.  T. 
Wing  &  Co.,  designed  by 
J.  C.  Pennington  and  built 
by  the  John  V,  Gray  Con- 
struction  Co. 
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JOHN  V.GRAY 
CONSTRUCTION  CO. 


LIMITED 


General  Buildings  Contractors 

Bartlet  Bldg.,  28  London  St.  West,       WINDSOR,  Ont. 


The  following  is  a  list  of  buildings  we  have  constructed,  or 
have  in  course  of  construction,  in  the  Border  Cities: 

Addition  to  Warehouse  of  J.  T.  Wing  &  Co.  Ltd.,  Windsor. 

St.  Francis  School,  Sandwich. 

Bartlet  Office  Building,  Windsor. 

Walkerville  Land  and  Building  Co.'s  main  office. 

St.  Clare  School,  Windsor. 

Eaton  Clarke  Co.'s  warehouse. 

Imperial  Bank,  Walkerville. 

Minto's  Store,  Walkerville. 

Coal  handling  plant  for  Wm.  Woollatt  &  Sons,  Walkerx'ille. 

Champion  Spark  Plug  Co.'s  factory. 

Addition  to  St.  Joseph's  School. 

Club  House  for  Municipality  at  Wigle  Park. 

Comfort  Station  of  reinforced  concrete,  Windsor, 

Bank  of  Montreal,  Leamington. 

Swift  Canadian  Co.'s  warehouse,  Windsor. 


With  our  large  organization,  competent  staff  and  wide 
experience,  we  are  able  to  handle  any  building  project. 
When  you  are  considering  construction  work  of  any  kind, 
we  should  be  glad  to  have  the  opportunity  of  discussing 
plans  with  you  and  tendering  estimates. 
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Gilbert  J.  P.  Jacques 

Registered  Architect 
Member  O.A.A.,  R.A.I.G.  AND  A.M.E.I.G. 

Suite204,  3  0uellette  Ave.,     Windsor,  Ont.,     Phone  5032 


Some  recent  designs : 

Windsor's  New  Police  Building,        St.  Glare  School,  Windsor 
St.  Francis  School,  Sandwich  Minto's  Store,  Windsor 

Houses  for  Windsor  Housing  Com.,     Riverside  School,  Riverside,  Ont. 
Davis  Store  and  Apt.  Bldg.  Keyser  Apartment  Bldg.,  37Apts. 

and  others  too  numerous  to  mention. 


Builders  Supplies 

We  cany  a  complete  selection  of  every- 
thing required  by  the  building  contractor 

FIVE   BIG  YARDS   IN   THE  BORDER   CITIES 

ESTABLISHED  OVER  20  YEARS 


We  Own  and  Operate  Gravel  and  Sand  Barges 

Cadwell  Service  is  Unexcelled 

CAD  WELL  SAND  &  GRAVEL  CO. 

LIMITED 
228  Sandwich  Street  West  WINDSOR  Phone  2800 
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A  few 
of  our 
recent 
contracts 


OPECiAUsrs 

*3  IN  ROAD   BL1LDL\G 
GRADING,  EXCA  VA  7  - 

ING.  AND  PAVING 


Dept.     of     Public 

Highways. 
Kingston   Highways. 

Dunbarton. 
Kent  County. 
Essex  County. 
Belle  River,  Ont. 
Ford,   Ont. 
Walkerville,  Ont. 
Windsor,  Ont. 
Sandwich,  Ont. 
Kingsville,   Ont. 
Leamington,  Ont. 
Riverside  Drive. 
Sandwich  East  Twp. 


Merlo,  Merlon  &  Ray,     Limited 
Walkerville.    Ontario 


L. 

A.  Merlo 

I'rrtiilrnt 

J. 

11.  Roy 

ill  t  ice-Pres. 

P. 

Uerlo 

2nd  f'iee-Pre». 

C. 

A.  Chihrr 

Treat. 

F. 

r.  Barclay 

Sec. 
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CAMERON  &  RALSTON 

ARCHITECTS 

Bartlet  Building 
WINDSOR,                          ONT. 

Lumber  and  Mill  Work 


Equipped  to  Handle 

INDUSTRIAL  WORK 

Either  in 


Car  Lots  or  Yard  Delivery 


Windsor  Lumber  Co.,  Ltd. 


J.  C.  Scofield, 

Pres.  &  Gen.  M^r. 


Cameron  Ave. 


Windsor,  Ont. 


W.  Greisinger, 
Secy.  &  Treas. 


Phone  2900 


r 


THE  CONTRACT  RECORD 


7M 


Prince  Edward  Hotel,  Windsor,  Ont. 


BUILDERS'   SUPPUES 


On  the  following  buildings 


Prince  Edward  Hotel,  Masonic  Temple,  Victoria  Ave.  School, 
Prince  Edward  School,  Walkerville  Continuation  School, 
Windsor-Walkerville  Technical  School,  Devonshire  Race 
Track,    General  Motors  Building,    Hydro  Electric   Station. 


:By  the= 


Chick  Contracting  Co.  Limited 


951  McDougall  St. 


Windsor,  Ontario 


reo 
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Hundreds  of  Industries 


Unequalled  shipping  facilities, 
either  lake  or  rail,  proximity 
to  raw  materials'  supply,  easily 
reached  markets,  generous  pol- 
icy of  associated  municipalities, 


WINDSOR 


The  logical  location  in  Canada  for  the 
establishment  of  branch  industries.  Easily 
reached  from  the  large  manufacturing  cities 
in    Michigan,    Ohio,    Illinois    and    Indiana. 

The  centre  and  largest  of  the  Border 
Cities,  one  of  the  most  progressively  man- 
aged municipalities  in  the  Dominion.  Popu- 
lation now  over  40,000  and  growing  at  a 
rapid  rate.  Educational  facilities  unsur- 
passed two  schools  having  been  erected  and 
opened  during  the  last  year  at  a  cost  of 
over  $1,000,000. 

Live  manufacturers  everywhere  are  in- 
vited to  come  and  join  this  community  of 
aggressive,  wide-awake  business  men.  They 
will  find  here  'the  proper  atmosphere  in 
which  to  develop  with  the  inevitable  growth 
of  their  market  in  Canada. 

Export  business  with  Great  Britain,  her 
colonies  and  other  countries  can,  it  has  been 
found,  be  handled  more  satisfactorily  from 
the  Windsor  branch  of  an  American  in- 
dustry. 

Windsor  appreciates  industry  and  has 
adopted  a  liberal  policy  to  encourage  its 
development  within  her  borders. 


H.  Wilson, 
Mayor 


Martha  Dickinson, 
City  Clerk. 


WALKERVILLE 


Walkerville  is  situated  on  the  Detroit 
River  directly  opposite  the  City  of  Detroit. 
The  Town  has  excellent  transportation 
facilities  both  by  rail  and  water  and,  as  one 
of  the  border  cities,  it  is  the  chief  manu- 
facturing and  industrial  centre  of  Western 
Ontario.  The  educational  institutions  and 
and  churches  are  unsurpassed.  The  sur- 
rounding country  is  a  rich  agricultural  and 
fruit-growing  area  and  has  large  areas  avail- 
able for  industrial  sites  in  close  proximity 
to  railways. 

Assessed  Value  for  Taxation         $11,385,346 
Exemptions  not  included  above  939,038 

Total  Funded  Debt,  (including 

present   issue)    2,165,728 

LESS:    Electric  Light  Debent- 
ures   $225,489 

Schools   800,482 

Housing    Debentures  and 
Ratepayers'  Share  Local  Im- 
provement   Debent- 
ures        669,219       1,695,190 

Net   Debenture   Debt    470,538 

Population  -  7,303  Area  -  1,000  Acres. 
The  Municipality  owns  its  own  electric 
light  plant  and  for  the  last  fiscal  year  op- 
erations showed  a  net  profit  for  the  Muni- 
cipality of  $16,302  after  allowing  for  operat- 
ing expenses,  depreciation  and  all  fixed 
charges. 

Charles  J.  Stodgett,        A.  E.  Cock, 
Mayor.  City  Clerk. 


Border  Cities  -  Canada's 
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Select   Border   Cities 


pie  labor  supply,  all  combine 
to  place  the  Border  Cities  in  pre- 
eminent position  as  Canada's 
Premier  Manufacturing  centre. 


FORD 


Fastest  growing  city  in  Canada. 

The  Canadian  liome  of  the  world's  great- 
est  motor   car   builder. 

The  conditions  which  have  led  to  the 
selection  of  this  city  by  so  many  leading 
manufacturers  should  make  Ford  the  logical 
choice  of  oth:r  live  manufacturers. 

Present  population,  over  6,000  an  increase 
of  250  per  cent  in  five  years. 

Area  of  city  1657  acres  giving  plenty  of 
available  locations  for  new  industries  which 
will  enjoy  the  advantages  of  shipping 
facilities  on  all  railways  as  well  as  by  cheap 
water  routes,  the  use  of  public  utilities  and 
association  with  a  city  filled  with  the  spirit 
of  enterprise  and  co-operation. 

As  a  residential  city  Ford  possesses  out- 
standing advantages. 

A  broad-minded  policy  on  the  part  of  the 
Mayor  and  Council  has  been  adopted  and 
every  encouragement  is  being  offered  to 
the  manufacturer  looking  for  a  suitable 
location  for  his  factory,  or  the  home  builder 
anxious  to  cast  in  his  lot  with  a  city  full 
of  enterprising,  industrious  people. 


U.  G.  Reaume, 
Mayor. 


J.  F.  Foster, 
City  Clerk. 


SANDWICH 


The  ideal  residential  area  for  the  Border 

Cities. 

Not  overlooking  the  obvious  advantages 
which  this  city  offers  as  the  site  for  the 
establishment  of  industrial  enterprises. 
Sandwich  is  laying  broad-guage  plans  to 
provide  for  the  thousands  of  prosperous 
future  citizens  of  the  Border  Cities,  op- 
portunities for  acquiring  homes  under  mo«t 
favorable  conditions. 

The  location  of  Sandwich  makes  it  par- 
ticularly attractive  from  this  stand-point 
and  natural  advantages  are  being  capitalized 
to  a  satisfying  degree. 

The  extensive  construction  of  roads,  the 
installation  of  sewers  and  general  plans  for 
taking  care  of  the  health  and  comfort  of 
her  people  are  proof  of  the  appreciation  on 
the  part  of  the  Sandwich  municipal  officials 
of   their   opportunities   and   responsibilities. 

Development  in  the  Border  Cit>e<  gener- 
ally will  be  reflected  in  greatly  increased 
activity  in  Sandwich  and  will  find  this  com- 
munity well  prepared  to  fulfil  its  special 
function,  that  of  providing  sites  for  homes 
under  well  nigh  perfect  conditions. 


E.  Bereault, 
Mayor. 


E.   R.  North. 
City  Clerk. 


Greatest  Industrial  Centre 
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Some  Jobs  Executed 
by  Us: 

PHONE  733 
Eveningi,  1045,    2509W 

Some  Jobs  Executed 
by  Us: 

Ford  Motor,  Ford.Ont. 

General  Motors, 

Universal  Gar  Agency, 
Windsor 

C.  M.  BENNETT 

Walkerville 
Walker  &  Sons'  New 

Walkerside   Dairy 

Painter  and  Decorator 

Offices,  Walkerville 

Bldg.,  Walkerville 

17  Wyandotte  St.      -      Walkerville 

Dominion  Forge  and 

Bank  of  Commerce 
Walkerville  and  Ford 

Stamping  Co.,  Walk- 
erville 

Ideal  Fence  and  Spring 
Co.,  Windsor 

Home  Bank,  Walker- 
ville, Sandwich  and 

Motor  Products, 
Walkerville 

Largest  Stock  West  of 
Toronto 

Tecumseh 
And  Others 

"EANSOR  SERVICE" 


has  been  identified  with  the  great  majority 
of  large  contracts  and  numerous  small  jobs 
in  the  Border  Cities. 

Structural  Steel 

Ornamental  Iron 

Building  Specialties 

T.  J.  EANSOR  &  SONS 

300-310  Pitt  St.  East  WINDSOR,  ONT. 


T  III-:  (  ( )  N  T  R  A  C  T  R  K  C  O  R  D 


7«3 


IJjUi 


PRINCE  EDWARD  SCHOOL,  WINDSOR.  ONT. 


Mlfi   iiOBfnrU5,, 
-■••       \ 


In  the  above  beautiful  example  of  an  up-to-date  FIREPROOF'  school 
reinforced  concrete  with  Truscon  Steel  Floretyle  and  Trussed  Bars  were 
AGAIN  used. 

'  The  steel  windows  supplied  on  this  building  have  proven  so  satisfactory 
that  at  the  present  time  the  School  Board  contemplate  using  the  outdoor 
classrooms  during  the  winter  months  and  to  maintain  as  near  an  outdoor 
classroom  as  possible  propose  using  Truscon  Perfection  Ventilated  Sash 
which  give  100' <'  ventilation  when  fully  open. 

The  above  school  was  designed  by  A.  H.  McPhail,  Architect,  and  built  by 
the  S.  E.  Dinsmore  Company,  Contractors,  both  of  the  Border  Cities. 

The  Windsor  and  Walkerville  Technical  School  and  the  Walkerville  Con- 
tinuation School  under  construction  are  each  being  built  with  Tniscon  Flore- 
tyle and  Truscon  Special  School  Windows  made  of  steel  throughout. 


TRUSSED  CONCRETE  STEEL  CO.  OF  CANADA 

Walkerville         -         Ontario 


LIMITED 


Branches:      Toronto,     Montreal,     Winnipeg.     Calgary,     Vancouver 
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Carmichael   Waterproofing   Co. 

LIMITED 
are  contracting   for 

Roofing  and  Sheet  Metal  Work 

in  the  following  important  buildings  in  the  Border  Cities: 

Canadian  Steel  Corporation       Walkerville  Technical  School 
Essex  Public  Cold  Storage        C.  P.  R.  Freight  Sheds 

All  the  sheet  metal  work  on  the  various  contracts  is  being  done  by  us  in  addition  to  applying  Barrett 
applying   Barrett  Specification  Roofs  over  the  entire  structures. 

May  we  emphasize  the  fact  that  we  are  ready  at  all  times  to  estimate  upon  any  requirements, 
large  or  small,  that  you  may  have  in: 

Roofing,         Waterproofing,         Sheet  Metal  Work  of  all  kinds,         Asphalt  Maslic  Floors 

MEMBERS 


HEAD  OFFICE: 

918  Palmerston  Avenue 

TORONTO 


A;R-A. 

NATIONAL 


smmmcmii 


BRANCH  OFFICE: 

90  Lincoln  Road 

WALKERVILLE,  ONT. 


Chas.  S.  King  Geo.  A.  Guyer  R.  A.  McAllister 

President  Vice-President  and  Manager  Secretary-Treasurer 


DETROIT  RIVER  CONSTRUCTION  CO. 

Limited 

Engineers  and  Contractors 

Docks  Harbors 

Pile  Driving  Breakwaters 

Foundations  Bridges 


Head  Office 

Michigan  Central  Dock  Windsor,  Ont. 


;E'  CONTK  \'    I     K'  U   '  'k  h 


hen  the  Great  Ford  Buildings  Are  Up 

And  lOyOOO  Cars  Are  Made  Each  Day— 

THEN  YOU  Will  Regret  That  You  Did  Not  Boy  Acreage  NOW 


NOTE: 

Locations 

of 

Properties 

Offered ! 


All 

Obtained 

Before 

Ford 

Announcement 

at  very 
Low   Prices 


Note 

Tremendous 

Walker 

Holdings 


MAP 

ADJACENT        TO 

TTIE  GREAT  TORD  MOTOZ  G 


BUY 
NOW 

And  Sell 
to  Those 

Who 
Waited 


Opportunity  Like  This  Comes  Rarely  More  Than  Once  in  a  Lifetime 


Reaume   Organization   Limited 

Please    send    me    information    regarding    your  sub- 
division acreage. 

Name    

Street    

Address    


Reaume  Organization  Limited 

In  Ford  City  since  1912 
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1894 


1922 


The  McLean  Lumber  Co.  Ltd. 

McDougall  &  Albert  St. 
WINDSOR  ONTARIO 


PHONE  274 


CROSS 

BUILDERS 

SUPPLY 

COMPANY  LIMITED 


Handling 

a  complete  line 

of  Builders  Supplies 


Head  Office  &  Yard  :  924  Windsor  Ave, 
WINDSOR      (Phone  1089)       ONTARIO 

Sand  and  Gravel  Dock  ft.  Campbell  Aye.,  Phone  1444w. 


BRICK  and  TILE 


We  are  prepared  to  ship  immediately 
Brick  and  all  sizes  of  Drain  and  Build- 
ing Tile  to  any  point  from -our  plant  at 
Kingsville. 

Get  our  quotations  and  give  our  pro- 
duct a  trial.  Hundreds  of  builders  now 
using  them  in  the  Border  Cities. 

Windsor  Brick  &  Tile  Company 

201-202  Exchange  BIdsr.  Windsor,  Ont. 


DOMINION    PAINT 

WORKS, 

LIMITED 

Makers  of — — 

D  E  G  R  A  C  O 

Paints     -     Varnishes     -      Enamels 

WALKERVILLE 

CANADA 

Montreal                     /^T^^^^ 

Winnipeg 

Quebec                          Rl   ^'^'^'^  ifl 

Halifax 

Toronto                       VV"!i^ 

St.  Jolin 

CalSary                     >f!S9lllKC 
Edmonton               {^^".'t"^1^ 

Regina 
Vancouver 

Electrical    Supplies 
and  Machinery 

Power  and  Lighting  Installation 
Wiring  and  Repairing 

Our   records   show   that    we   do   more   than   a 
thousand  jobs  each  year. 

The   following  are  a   few   of   the   larger   ones 
during  the  past  year: — 

Prince  Edward  Hotel 
Grace  Hospital, 
Essex  Provision  Co., 
Bell  Ice  Co.,  additions, 
Essex  High  School, 
Imperial   Block, 
Royal    Bank 
Border  Utilities 
Pumping  Stations, 


Windsor,  Ont. 
Windsor,  Ont. 
Windsor,  Ont.  ■ 
Windsor,  Ont. 
Essex,  Ont. 
Walkerville,  Ont. 
Walkerville,   Ont. 


Border  Cities. 


McNAUGHTON  -  McKAY    ELECTRIC 
Company,  Limited 


15  Ferry  Street 


Windsor,  Ontario 


Ornamental  Wire  and  Iron 

Fire  Escapes,  Area  Grates, 
Steel  Stairs,  Wire  Partitions, 
Cashiers'  Cages,  Factory  and 
Lawn  Fences. 

BORDER  CITIES  WIRE  &  IRON  WORKS 

WALKERVILLE,  ONTARIO 
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MTlary's    Kitchen  and    Cafeteria    Equipment 
Installed  in  the  Prince  Edward  Hotel,  Windsor 


This  installation  represents 
the  last  word  in  kitchen  and 
Cafeteria  equipment. 

Let  nearest  branch  or  deal- 
er give  you  full  details  of  our 
products  and  service. 


M^Cl 


ary  s 


"Make  Good  Stove*  and  Cooking  Utctwili'* 

Head  Office  and  Factories — London.  Ont. 

Uittributint      W«rchous«:         London.      Teroato. 

MonireaL    Winnipeg.    Vancouver.   Si.   John.    N.B.. 

Hamilton.    Calgary,    Saakaioon.    Bdmootea. 


Excelsior   Granite   and  Marble  Works 

INTERIOR  MARBLE 

Always  pleased  to  give  prices  on  your  requirements  in 

MARBLE 

123  Pitt  St.  East  Windsor  Phone  567 

The  Standard  Stone  Company  Limited 

Fabricators  of  the  famous 

INDIANA  LIMESTONE 

Our  new  and  efficient  machinery  enables  us  to 

give  Good  Service  in  this  line 

1 440  Howard  Ave.  Windsor  Phone  5 1 39  F 
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Buildings  We  Have  Constructed 
in  the  Border  Cities 


DOUGAL  AVE.  SCHOOL 

PRINCE  EDWARD  PUBLIC  SCHOOL 

AUTO  SPECIALTIES 

VICTORIA  PUBLIC  SCHOOL 

WALKERVILLE  HIGH  SCHOOL 


We  shall  be  glad  to  submit  plans  and  estimates  J  or  all  classes  of 
constructional  work.     Your  inquiries  invited 


S.  E.  DINSMORE  CO.,   -   -    Contractors 


WINDSOR 


ONTARIO 


Members  Association  of  the  Canadian  Builders  and  Construction  Industries 


Suhscrihers^  Information  Service 

May  Make  or  Save  You  Money 

Use  This  Service— FREE 

The  "Contract  Record"  receives 
many     letters     from     subscrib- 
ers     inquiring      where      certain 
building   or   engineering   mater- 
tvls,    supplies,    equipment,    ma- 
chinery   or    apparatus    can    be 
obtained  or  disposed  of. 
In     order     to     adequately     and 
promptly   serve  our  subscribers 
in   this   respect  we  have   organ- 
ized   a    special    department    to 
handle  such  requests  for  infor- 
mation. 

This  SUBSCRIBERS'  INFOR- 
MATION SERVICE  is  at  your 
disposal  free  of  charge.  Should 
you  wish  a  certain  machine   or 
certain  engineering  or  contracV 
ing    equipment,    supplies,    etc. — 
ask  us. 

No    inquiry    is    too    imall — we 
aim  to  make  this  service  of  prac- 
tical and  definite  value  to  evety 
reader    of    the     "Contract     Re- 
cord."    It  is  yours  to  use  when- 
ever occasion  arises. 

List  below  each  item  on  which  you  want  particulars,  whether 
it  be  building  or  engineering  materials,  supplies,  equipment 
or  machinery.     Mail  to  "Contract  Record,"  347  Adelaide  St. 
West,  Toronto. 

Firm   Name    

Address  

Date Inquirer's  Name 
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Weekly  House  Suggestion  No.  28 


I 


The  handsome  residence  we  are  showing  this  week 
which  was  designed  by  Mr.  Gilbert  J.  P.  Jacques,  3 
Ouellette  Avenue,  Windsor,  Ontario,  and  erected  in 
that  city  for  Mr.  Banwell,  embodies  a  number  of  elabor- 
ate features  in  keeping  with  a  residence  of  this  type. 
The  main  construction  is  red  pressed  brick  with  stone 
trim.  There  is  a  full  width  terrace  across  the  front 
of  the  house  with  wooden  railing  and  floored  with  red 
quarry  tile.  There  is  also  a  roomy  porch  at  the  rear 
with  metal  roof  and  a  porte  cochere  on  the  right,  as 
seen  on  the  plan  reproduced  herewith,  also  with  sus- 
pended metal  deck.  The  flooring  throughout  the  house 
is  of  oak  jind  the  trim  is  in  mahogany  and  white 
enamel.  The  living  room  and  library  are  equipped 
with  brick  fireplaces  constructed  in  adjacent  corners 
of  these  rooms  as  seen  on  plan.  The  dining  room  is 
equipped  with  a  built-in  china  closet  and  is  con- 
veniently situated  with  entrance  from  the  service  and 
front  halls.  There  is  a  beautiful  southern  colonial 
type  staircase  situated  in  the  main  hall,  which  is 
finished  in  mahogany  and  white  enamel  in  keeping  with 
the  balance  of  the  trim.  The  kitchen  is  conveniently 
situated  to  the  dining  room,  being  separated  from  it 
only  by  the  service  hall;  it  is  equipped  with  the  latest 
up-to-date  service  features  including  built-in  refrigera- 
tor, which  is  iced  from  the  outside,  roomy  cupboards, 
etc.  This  room  has  a  separate  entrance  from  the  rear 
porch.  There  are  also  a  large  sunroom,  lavatory  and 
phone  booth  on  this  floor. 


The  second  floor  plan  comprises  four  bed  chambers, 
sleeping  porch  over  the  sunroom  and  two  bathrooms; 
all  conveniently  situated  off  the  main  hall.  There  is 
ample  closet  and  wardrobe  space  in  connection  with 
all  bed  chambers  and  the  scheme  of  decoration  is 
the  same  as  on  the  first  floor.  There  is  a  clothes 
chute   on    the   second    floor   to   the    right   of   the    main 


Pr 

■^^^^^^^^^^^B 

staircase  to  the  laundry  in  the  basement.     The  heating 
system  of  the  house  is  of  the  hot  water  type 

In  this  short  article  we  have  called  attention  to 
but  a  few  of  the  interesting  points,  of  this  excellently 
designed,  better-class  home,  which  may  be  seen  in  the 
accompanying  plans  and  photo. 


:  n 
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Power  Plant  for  Thessalon,  Ont 

Contracts  have  just  been  awarded  for  the  con- 
struction of  a  small  power  plant  at  Thessalon,  to  be 
known  as  the  Thessalon  Power  Development.  The 
complete  work  calls  for  a  concrete  dam,  390'  of  48" 
wood  stave  pipe  line,  and  a  concrete  power  house. 
The  plant  will  operate  under  a  head  of  40  feet.  The 
capacity  of  the  plant  will  be  in  the  neighborhood  of 
200  h.p.  The  dam  is  being  constructed  by  Messrs. 
MacNamara  at  a  cost  of  $15,300.  The  turbine,  gen- 
erator and  direct-connected  exciter  will  be  installed 
by  William  Kennedy  and  Sons,  Owen  Sound,  Ont.,  at 
a  cost  of  $9,200.  James,  Proctor  and  Redfern  Ltd., 
are  the  consulting  engineers. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  reclamation  branch  of  the  Provincial  I'ublic  Works 
Department  is  making  a  survey  of  the  damage  done  by  the 
recent  flood  in  Manitoba.  Brandon  and  district  were  the 
hardest  hit,  considerable  damage  resulting  here  to  crops  and 
personal  property. 

The  council  of  York  Township,  Ont.,  a  few  days  ago 
authorized  debentures  for  $60,000  for  the  completion  of  a 
24-roomed  school  and  the  sum  of  $380,493.77.  the  aggregate 
of  several  local  improvement  by-laws,  was  also  passed. 

Roughly  estimated,  $10,000,000  is  the  amount  that  will 
be  spent  in  Canada  this  year  on  good  roads  development 
under  the  Federal  Highways  Act,  irrespective  of  road  work 
of  a  local  character.  Ontario's  expenditure  will  approximate 
$4,000,000  and  Quebegi^s  $2,000,000.  Work  this  year  on 
roads,  it  has  been  stated,  is  being  carried  out  at  about  30  per 
cent  reduction  compared  with  last  year. 

London,  Ont.,  it  is  announced,  has  been  advised  by  the 
Ontario  Board  of  Health  that  the  present  sewage  disposal 
plant  must  be  replaced,  this  present  plant,  according  to 
authorities  of  the  department,  constituting  a  public  menace 
to  the  health  of  the  community.  The  estimated  cost  of  a 
plant  to   serve   this   district  is   $400,000. 

A  start  was  made  recently  on  the  work  of  development 
at  the  port  of  Quebec.  The  sum  of  $1  .500,000  was  author- 
ized by  the  government  recently  for  this  development  and 
no  time  was  lost  in  getting  work  actually  under  way,  dredg- 
ing being  commenced  on  the  St.  Charles  River. 

An  active  season  in  the  lumber  camps  is  anticipated  this 
year,  the  busy  building  season  having  left  stocks  in  a  de- 
pleted condition.  The  re-opening  of  several  lumber  com- 
panies is  looked  for. 

The  Works  Department,  at  Toronto,  has  issued  an  order 
to  John  E.  Russell,  Limited,  for  the  construction  of  the  new 
bridge  on  Gerrard  Street  over  the  Don.  The  contract  was 
signed  some  days  ago  and  the  work  is  to  be  finished  inside 
of  16  months.  There  is  a  penalty  of  $300  per  day  over  that 
time  and  a  bonus  of  $50  per  day  if  the  bridge  is  completed 
before  the  date  set. 

Messrs.  James,  Proctor  &  Redfern,  the  well  known 
Toronto  firm  of  engineers,  have  been  asked  by  the  city  of 
Hamilton  to  submit  plans  for  a  new  sewage  system  and  dis- 
posal plant.  The  sum  of  $2,500,000  is  involved  in  this  pro- 
posed development.  Mr.  Charles  Avery  of  Toronto  was 
also  appointed  assistant  to  the  consulting  engineer. 

The  Fegles  Construction  Company,  of  Fort  William, 
Ont.,  have  been  granted  a  permit  to  erect  an  elevator  at  the 
plant  of  the  N.  M.  Paterson  Company,  in  West  Fort  William. 
This  structure  will  cost  $180,000. 


l^xcavation  for  the  Pathological  building,  the  first  of 
the  three  McGill  buildings  which  are  to  be  erected  during 
the  summer  and  fall,  has  been  completed.  This  building 
will  be  erected  on  University  Street  above  Pine  Avenue,  in 
that  part  of  the  McGill  grounds  knowrf  as  Macdonald  Park. 
Excavation  for  the  other  two  ibuildings  will  be  started  pro- 
bably within  a  few  weeks.  These  buildings  are  the  gymnas- 
ium and  residence  building,  which  will  be  constructed  on 
Sherbrooke  Street,  opposite  the  McGill  Union,  and  the  Min- 
ing and  Geological  building,  which  will  be  situated  on  the 
southwest  corner  of  Milton  and  University  Streets. 


Personal 

Mr.  D.  W.  Johnston,  recently  resigned  from  the  position 
of  city  engineer  of  South  Vancouver,  B.  C.  He  will  pro- 
bably join  a  paving  and  contracting  company  in  Vancouver. 

Mr.  A.  P.  Harrop.  town  engineer  of  New  Glasgow,  N.  S., 
has  left  to  reside  in  Chatham,  Ont.,  where  he  has  obtained 
an    appointment    with    the  Canadian    Des    Moines    Steel    Co. 

Mr.  C.  Price-Green,  Commissioner,  Industrial  and  Re- 
sources Department,  Canadian  National  Railways,  Toronto, 
has  been  elected  a  hellow  of  the  Royal  Geographical  .Society, 
according  to  a  recent  report  from   London,  Eng. 

Messrs.  Johns  &  Woods,  it  is  announced,  will  shortly 
open  a  crushed  stone  business  in  Hamilton,  with  plant  at 
the  corner  of  Milliard  and  Brant  Streets,  on  the  G.T.R. 
right-of-way,  on  the  Beach  line.  The  stone  will  be  imported 
from  the  North  country,  according  to  our  information,  and 
,will    be    used    particularly    for   stucco   and    granolithic    floors. 


Obituary 

Mr.  Charles  Falconer  Miles,  prominent  surveyor  of  To- 
ronto, died  recently  in  that  city.  Deceased  came  to  Canada 
from  the  Old  Country  in  1857  and  studied  land  surveying,  be- 
coming a  qualified  O.L.S.  in  1862  and  later  a  Dominion  Land 
Surveyor.  He  had  charge  of  considerable  work  in  the  early 
days  for  the  Federal  government  at  Keewatin.  Manitoba 
and  the  north-west  territories.  In  recognition  of  his  splendid 
work  in  these  districts,  he  was  appointed  inspector  of  sur- 
veys for  Western  Canada,  which  position  he  occupied  until 
he  retired  in  his  82nd  year. 


Trade  Incorporations 

The  Sydenham  Brick  and  Tile  Co.  Ltd.,  with  head  oflfice 
at  Wallaceburg,  Ont.,  capital  $40,000,  to  manufacture  and 
deal  in  brick,  tile  and  other  products. 

Spruce  Falls  Hotising  Corporation,  Ltd.,  with  head 
office  at  Kapuskasing,  Out.,  capital  $40,000,  to  carry  on  a 
home  building  and   real  estate  business. 

The  Canadian  By-Products  Company,  Limited,  with 
head  office  at  Hamilton,  capital  $600,000,  to  manufacture 
fire  brick,  building  brick,  building  tile. 

Chisholm  Construction  Company,  Ltd.,  with  head  office 
at  Lancaster,  Ont..  capital  $45,000.  to  carry  on  the  business 
of  general  railway  contractors. 

De  Paoli  Company,  Incorporated,  capital  $5,000,  to  manu- 
facture and  deal  in  tiles,  slates,  terrazzo,  etc. 

Sterling  Construction  Company,  Ltd.,  with  head  office 
at  Montreal,  capital  $49,000,  to  carry  on  a  general  contract- 
ing  and   engineering  business. 


I 


Approximately  $1,500,000  will  be  expended  on  roads  in 
the  province  of  British  Columbia  this  year.  One  of  the 
most  important  projects  in  the  programme  for  this  year  is 
the  construction  of  concrete  pavement  through  and  on  either 
side  of  Larigley  Prairie,  contract  for  which  is  held  by 
Messrs.  A.   B.   Palmer   &  Co. 
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The  Industrial  and  Financial  Outlook 

"COndilions  at  the  close  oi  tlie  first  half  of  1922 
indicate  that  business  will  ex|)and  moderately  dur- 
ing the  autumn  and  winter  months.  It  is  now  one 
year  since  the  definite  beginning  of  recovery  from  the 
depression  of  1920-21.  Progress  was  slow  until  the 
close  of  1921,  but  since  the  beginning  of  1922  im- 
provement has  been  rapid.  Money  is  cheap.  The 
crop  outlook  is  excellent.  With  few  exceptions,  stocks 
of  raw  materials  and  of  manufactured  products  are 
not  larger  than  necessary  to  bridge  the  normal  period 
between  production  and  consumption.  Commodity 
prices  are  rising.  The  movement  at  present  seems 
to  be  primarily  one  of  adjustment  between  the  differ- 
ent classes  of  commodities,  and  as  long  as  the  up- 
ward tendency  does  not  assume  a  speculative  char- 
acter, it  is  a  favorable  factor.  Except  for  strikes, 
there  is  little  idleness.  Production  has  expanded 
steadily  since  the  beginning  of  the  year,  and  as  yet 
the  usual  mid-summer  dullness  has  been  little  felt." 

This  latest  summary,  by  the  National  Bank  of 
Commerce,  makes  special  reference  to  conditions  in 
the  United  States,  but  these  should  not  materially 
dififer  from  our  own.  In  many  ways  Canadian  con- 
ditions are  better.  An  ex.Tmple  is  the  apparently  saner 
attitude  of  Canadian  "Labor"  which  has  not  allowed 
itself  to  be  led  into  such  disastrous  strikes.  Coni- 
l^aratively  speaking,  too,  our  wonderful  crop  prospects 
mean  more  to  us,  as  our  western  provinces,  where  the 
bulk  of  the  grain  is  grown,  has  been  the  weakest  link 
in    our    credit    situation.     .\    good    crop    will    work 


wonders  in  all  directions  and  put  "heart'  into  our 
rural  jjopulation,  where  there  has  been  little  enough 
encouragment  during  the  last  two  or  three  years. 

.\s  another  indication  of  improving  conditions,  it 
is  worth  noting  the  course  of  the  security  market  dur- 
ing the  present  summer.  Bonds  and  stocks,  in  gen- 
eral, experienced  a  substantial  revival  during  the  first 
six  months  of  the  year  and  financial  men  looked  for 
a  quiet  time  during  the  holiday  season,  with  the  prob- 
able accompaniment  of  receding  prices.  As  it  has 
turned  out,  to-date,  there  has  been  little  let-up  in 
the  amount  of  business  transacted,  and  little  if  any, 
price  recession.  In  a  number  of  directions  there  have 
been  quite  marked  advances.  This  indicates  not  only 
that  the  investor  is  regaining  confidence,  but  also 
that  he  continues  to  have  the  money  to  spend. 

There  is  another  phase  in  the  investment  situation 
that  is  developing  in  the  regular  way.  The  very  early 
stages  of  a  trade  revival  are  invariably  preceded, 
financial  statisticians  tell  us,  by  a  demand  for  and  a 
consequent  increase  in  the  price  of  high  class  bonds. 
At  later  stages  when  bonds  become  less  attractive 
by  comparison  with  industrial  securities  there  is  a 
gradual  movement  from  municipal  and  government 
bonds  to  those  industrials.  This  not  only  applies  tti 
the  general  investing  public  but  also  to  the  banks 
and  other  financial  institutions,  who  in  quieter  times 
■were  quite  willing  to  forego  the  larger  financial  re- 
turns in  order  to  gain  greater  .security  but  who.  with 
the  returning  confidence,  gradually  diminish  their  high 
class  investments  for  more  remunerative  securities  or 
so  that  they  may  be  in  a  position  to  accommodate  their 
commercial  cu.stomers.  At  the  present  moment  we 
appear  to  be  well  advanced  in  this  second  investment 
stage,  indicating  that  we  are  following  the  natural 
cycle  of  former  periods.  With  the  increased  con- 
fidence in  industrials  and  larger  sums  of  money  avail- 
able for  development  comes,  of  course,  a  quickened 
industrial  activity. 

Nobody  looks  for  and  nobody  wants  a  boom,  either 
industrial  or  otherwise.  What  we  all  want  and  need, 
and  also  what  we  seem  to  have  excellent  prospects 
of  getting,  is  a  steadily  improving  condition,  both  as 
regards  confidence,  public  demand  for  commodities, 
public  ability  to  purchase  commodities,  and  manu- 
facturers' ability  to  supply  them.  There  is  no  appar- 
ent reason  to  readjust  the  forecast  we  have  already 
ventured  in  previous  issues,  that  we  are  steadily  mov- 
ing to  normal  trade  conditions,  and  will  probably 
reach  a  point  of  stability  in  the  early  part  of  1923 

Ten  Per  Cent.  Closest  Profit 

In  the  past  when  work  has  been  scarce  and  bidders 
plenty,  we  have  bid  actual  cost  in  order  to  keep  our 
organization  together.  Experience  has  shown  that 
this  does  not  pay.  It  would  have  been  money  in  the 
pocket  to  keep  our  best  men  on  the  payroll  and  doing 
nothing  rather  than  to  have  taken  a  lot  of  work  at 
cost,  which  usually  prevented  us  from  being  in  posi- 
tion to  get  good  work  at  fair  figures  when  same  was 
available.  We  believe  that  a  contractor  engaged  in 
"public  works"  (which  is  our  line  of  work)  should 
not  bid  closer  than  10  per  cent,  in  times  of  depres<uon. 
Wet  weather  and  other  unforseen  contingencies  often 
times  will  wipe  out  this  slight  margin. — H.  B.  Sproul 
in  "Constructor." 
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Development  of  the  Port  of  Vancouver 

Number  of  Schemes  Which  Aim  to  Co-ordinate  the  Waterfront  Facilities  of 

Canada's  Principal  Western  Seaport— Status  of  Second  Narrows 

Bridge  Project— Pier  and  Dry-Dock  Construction 

By  J.  B.  HOLDCROFT,  A.M.E.I.C. 
Contract  Record  Correspondent 


With  the  rapidly  increasing  volume  of  business 
handled  through  Vancouver  as  Canada's  principal 
western  seaport,  great  interest  is  being  manifested  in 
a  number  of  schemes  which  have  as  their  object  the 
linking  up  of  the  various  streches  of  waterfront  and 
the  railroad  terminals  so  as  to  secure  both  proper  co- 
ordination and  the  room  for  expansion  which  is  such 
a  prime  necessity  to  an  industrial  and  shipping  centre 
of  growing  importance.  The  population  figures  alone 
afiford  an  excellent  indication  of  the  extent  to  which 
growth  is  taking  ])lace,  the  figure  for  the  current  year, 
as  compiled  by  the  city  directory,  being  given  as  237,- 
000  as  compared  with  only  a  few  thousand  in  excess 
of  100,000  at  one  time  during  the  war. 

Among  the  projected  works,  the  first  in  order  of 
interest  at  the  moment  is  undoubtedly  the  Second 
Narrows  Bridge,  which  will  give  direct  rail  and  high- 
way connection  between  Vancouver  and  the  city  of 
North  Vancouver  on  the  north  shore  of  the  inlet. 
Since  mention  was  made  of  this  project  in  a  recent 
issue  (July  12,  page  689)  the  engineering  and  finan- 
cial details  have  become  available,  and  by-laws  author- 
izing the  floating  of  the  necessary  bond  issues  are 
being  submitted  by  the  municipalities  interested  in  the 
scheme. 

A  Million  and  a  Quarter  for  the   Bridge 

The  price  tendered  by  the  McClintock  Marshall 
Company  of  Pittsburgh  for  the  bridge  complete  is 
$1,241,530  and  was  based  upon  the  acceptance  by  the 
municipalities  concerned  of  the  method  of  financing 
proposed    by    the    promoting    bridge    company.      The 


basis  on  which  the  company  was  prepared  to  pro- 
ceed is  approximately  as  follows :  ( 1 )  The  City  of  Van- 
couver to  be  called  upon  to  pay  towards  the  cost  the 
outstanding  balance  of  $200,000  which  was  raised  for 
this  purpose  under  by-law  in  1911  and  sul)sequently 
di\erted  to  other  pur])oses  when  construction  was 
necessarily  delayed. 

(2)  North  Vancouver  city  and  North  Vancouver 
district  councils  to  jjass  by-law  for  authorization  of  an- 
other sum  of  $250.(XX)  as  the  contril)ution  of  the  north 
shore  interests. 

(3)  The  I)ridge  company,  by  which  is  meant  in  this 
case  the  Burrard  Inlet  Tunnel  and  Bridge  Company, 
the  original  promoting  company,  whose  stock  is  held 
by  the  cities  and  municipalities  interested  in  the  pro- 
ject, to  issue  bonds  to  the  amount  of  $500,000,  the  two 
north  shore  mimicipalities  to  guarantee  the  issue. 

(4)  The  syndicate  represented  by  the  McClintock- 
Marshall  Company  on  their  part  agree  to  take  all  the 
bonds  to  be  issued  under  the  proposal  at  par  and  dis- 
pose of  them  on  their  own  account.  The  issues  are 
to  bear  6%  interest. 

During  the  course  of  the  negotiations  it  developed 
that  the  surveys  so  far  made  of  the  subsurface  con- 
ditions at  the  Second  Narrows  are  not  reliable,  so 
that  the  foundation  work  is  to  that  extent  problemati- 
cal. To  cover  this  risk  an  addition  was  made  to  the 
tender  which  brought  the  total  up  to  the  amount 
stated,  and  the  increase  has  been  a])i)ortioned  among 
the  parties  to  the  agreement. 

The  bridge  will  connect  on  the  \'ancouver  side  of 
the  Inlet  with  the  north  end  of  Kootenay  Street,  one 


a 


Proposed  design  for  bridge  over   Second   Narrows,   Vancouver,    B.C. 
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I)lock  from  the  city  limits.  There  will  he  a  four  per 
cent,  grade  from  the  street  along  the  approach  to 
the  level  of  the  bridge  proper,  and  the  approach  will 
span  the  C.P.R.  main  line,  which  parallels  the  south 
shore  of  the  Inlet,  with  a  clearance  of  22  feet. 

The  bridge  itself  will  have  an  elevation  of  approxi- 
mately 20  feet  above  high  water,  thus  allowing  suffi- 
cient clearance  for  the  passage  of  moscjuito  craft  at  all 
stages  of  the  tide.  A  bascule  opening  150  feet  in  the 
clear  will  also  be  provided.  It  is  the  uncertainty 
regarding  foundation  conditions  for  the  bascule  piers 
that  has  resulted  in  an  increase  in  the  tendered  price 
of  about  $200,000  above  the  figure  first  mentioned. 

The  north  shore  is  touched  just  to  the  east  of 
Lynn  Creek,  and  a  steel  bridge  crossing  this  creek 
is  included  in  the  scheme  and  tender,  which  also  in- 
cludes a  mile  of  railway  track  on  the  north  shore, 
which  will  take  the  track  up  to  the  eastern  limit  of 
North  Vancouver  city. 

Pier  Construction 

Actually  under  construction  the  principal  project 
is  the  Dominion  (jovernment  Ballantyne  pier,  the  in- 
teresting features  of  which  were  described  in  a  recent 
issue  of  the  "Contract  Record."  (Apr.  5,  page  298) 
Preliminary  work  has  also  been  done  on  pier  BC  of 
the  Canadian  Pacific  series  of  piers,  while  tenders  for 
the  superstructure  are  now  being  called  for.  The  pier, 
like  the  Ballantyne  pier,  is  of  the  central  gravel  fill 
type,  with  the  sides  of  the  fill  sloped  away  at  or  below 
the  natural  angle  of  repose  of  the  material.  The  super- 
structure will  be,  it  is  understood,  on  creosoted  piles, 
uniformly  with  the  construction  adopted  for  the  pres- 
ent piers,  "A"  and  "D''. 

The  harbour  or  terminal  railway  is  another  scheme 
on  which  an  early  start  is  anticipated,  this  being  a 
l)roject  of  the  Vancouver  Board  of  Harbour  Com- 
missioners, to  cost  something  over  $80,000.  This  rail- 
way is  planned  for  the  purj)ose  of  providing  connection 
betwt'en  the  Canadian  National  terminals  on  False 
C  reek  and  the  new  Ballantyne  pier.  Construction  was 
to  ha\  e  commenced  almost  immediately,  but  has  been 


temporarily  delayed,  it  is  understood,  in  view  of  the 
pending  changes  in  the  personnel  of  the  Harbour 
Commission. 

.\nother  development  which  is  regarded  as  likely 
to  materialize  in  the  near  future  is  the  provision  of 
additional  grain  elevator  capacity.  The  grain  handling 
trade  of  the  port  is  growing  at  a  rapid  rate,  and  there 
arc  well  founded  runjors  that  the  Dominion  (jovern- 
ment is  ])lanning  the  erection  of  a  large  capacity 
elevator  on  its  False  Creek  property,  the  Indian  Re- 
serve at  the  English  Bay  end  of  the  Creek.  Work 
on  this  site  was  started  some  two  years  ago,  and  was 
then  shut  down,  but  the  provision  of  grain  handling 
facilities  at  this  point  would  be  an  entirely  logical 
addition  to  the  Canadian  National  terminals  which  are 
located  at  the  head  of  False  Creek  and  would  be  con- 
nected with  the  proposed  dock  extension  of  the  har- 
bour railway  scheme. 

Local  interests  are  also  keenly  alive  to  the  need 
of  a  dry-dock  for  handling  shi[)  repair  work  and  a 
movement  is  on  foot  to  provide  this  addition  to  the 
port's  facilities.  The  VVallace-Coughlan  interests,  as 
representing  the  principal  shi|)-building  interests  of 
the  port,  have  been  working  on  this  for  many  months 
and  the  Chamber  of  Commerce  is  now  taking  an 
active  part  in  the  project  with  a  view  to  financing  the 
construction  locally,  if  possible. 

Vancouver  has  an  enormous  waterfront  tributary 
to  it,  and  the  construction  of  the  works  mentioned 
will  furnish  a  ground  work  of  future  development  in 
providing  more  efficient  links  for  intercommunication. 
This,  of  course,  applies  particularly  to  the  Second 
•Narrows  Bridge  and  the  Harbour  terminal  railway 
schemes.  These  two  works  will  have  the  effect  of 
linking  the  two  shores  of  Burrard  Inlet,  thus  practi- 
cally doubling  the  accessible  waterfrontage  of  the  main 
harbour,  and  of  providing;  rai)id  transit  for  the  in- 
dustrial area  of  which  False  Creek  is  the  centre. 
Further  expansion,  if  such  ever  becomes  necessary, 
can  be  provided  for  on  the  north  channel  of  the  Fraser 
River,  about  six  miles  to  the  south,  with  its  fourteen 
miles  of  navigable  channel  before  New  Westminster 
is  reached. 


Hamilton,  Ont.,  is  to  Study  Sewer 
System  and  Sewage  Disposal 


During  the  last  six  months  the  Hamilton  City 
Council  have  been  considering  the  question  of  calling 
in  a  consulting  engineer  to  act  in  conjunction  with 
city  engineer  Gray  in  going  into  the  whole  matter 
of  sewage  disposal  and  the  main  trunk  sewers.  It 
is  estimated  that  between  two  and  three  million  dol- 
lars will  have  to  be  spent  during  the  next  three  years 
on  the  construction  of  sewage  disposal  works  and 
main  trunk  sewers.  The  construction  of  the  sewage 
disposal  works  has  become  necessary  due  to  the  growth 
of  the  city  and  with  the  object  of  keeping  the  waters 
of  Hamilton  Bay  in  good  condition  as  additional  pro- 
tection to  (he  water  supply  of  the  city. 

.\t  the  present  time  Hamilton  has  four  sewage 
disposal  plants,  the  oldest  of  which  has  been  in  use 
for  twenty-five  years.  .Ml  of  them  are  working  in  a 
more  or  less  unsatisfactory  state  and  for  some  time 
back  city  officials  have  felt   that  this  whole  matter 


would  have  to  be  thoroughly  investigated.  In  con- 
sidering the  question  of  appointing  a  consulting  engi- 
neer the  special  Sewage  Disposal  Committee  inter- 
viewed four  Canadian  and  two  United  States  engi- 
neering firms  and,  the  City  Council  finally  decided 
to  place  the  work  in  the  hands  of  Gore.  Xasmith  & 
Storrie,  consulting  engineers,  Toronto.  A  thorough 
investigration  of  all  the  existing  conditions  will  be 
immediately  undertaken  and  a  complete  report  sub- 
aiittcd  to  the  City  Council.  As  soon  as  this  has  been 
done  the  necessary  by-law  will  be  placed  before  the 
citizens  and  it  will  then  be  decided  whether  the  whole 
or  any  portion  of  the  work  will  l>e  placed  under  actual 
construction.  Hamilton  at  the  present  time  has  a 
population  of  120,000  and  has  one  of  the  finest  natural 
harbors  on  the  Great  Lakes.  It  is  the  intention  of  the 
Hamilton  authorities  not  only  to  develop  the  harbor 
but  to  maintain  the  water  in  a  safe  condition. 
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Building   Activity  in   Victoria,    B.  G 

More  Commercial  Construction  in  Progress  Now  Than  for  a  Number 

of  Years  Past— Several  Old  Buildings  Are  Being  Remodelled, 

While  New  Structures  Are  Plentiful 


There  is  at  present  more  building  in  progress  of 
commercial  nature  in  Victoria,  B.  C.  than  has  been 
the  case  for  a  number  of  years  past,  a  condition  which 
indicates  that  the  far  western  city  is  sharing  in  the 
general  revival  of  trade  now  generally  admitted  to 
he  in  progress  throughout  the  country. 

The  work  in  hand,  while  it  includes  a  good  deal 
of  remodelling  of  old  buildings,  also  includes  a  num- 
ber of  new  structures.  One  of  the  most  important  of 
these,  upon  which  a  start  is  now  being  made  is  a 
three-store)'  bank  building  for  the  Bank  of  Nova 
Scotia,  on  the  north-east  corner  of  Yates  and  Douglas 
Streets,  one  of  the  most  important  business  locations 


erecting  a  block  of  three  stores  on  a  site  which  has 
remained  vacant  for  many  years.  The  new  building 
practically  completes  the  filling  up  of  the  frontage  of 
this  portion  of  Douglas  Street,  which  has  sprung  into 
activity  from  a  business  standpoint  coincidently  with 
the-  opening  of  the  large  department  store  of  the 
Hudson's  Bay  Company,  which  occupies  the  block 
between  Fisguard  and  Herald  Streets  on  Douglas 
St.,  directly  east  of  the  building  now  under  construc- 
tion. The  new  building  is  one  storey,  of  brick  con- 
struction, and  is  being  faced  with  a  light  buflf  brick 
which  gives  a  handsome  effect.  The  electrical  work 
is  in  the  hands  of  the   Sun  Electrical   Company.     C. 


Construction  Activities  in  Victoria,  B.C. 

Top   left; — Work   commencing  on  site  of   new   Bank  of   Nova   Scotia,   the    old    building    dates    from    1886.       Top    centre: — Gasoline    station    for 
Imperial  Oil  Ltd.     Top  right: — Block  of  three  stores  being  erected  at  the    corner   of    Douglas   and    Fishguard    Sts.      Bottom    left; — Woolworth   store 
practically   completed.      Bottom   centre:      Concrete  mixing   and   lifting  plant    with    runway    for    pouring    counterweight    on    the    Johnson    St.,    bridge. 
Bottom  left: — One   storey  dairy  building  on   View   St. 


in  the  city.  Plans  of  the  new  building  have  not  as 
yet  been  filed,  although  the  work  of  demolition  of  the 
old  structure  existing  on  the  site,  a  four  storey  brick 
and  frame  building  dating  from  1886,  has  commenced. 
Sol.  Cameron,  general  contractor  of  Vancouver  and 
Victoria,  is  in  charge  of  this  portion  of  the  work. 
The  new  bank  is  expected  to  cost  in  the  neighbor- 
hood of  $250,000  and  will  be  a  very  handsome  addi- 
tion to  the  business  area  of  the  city.  A.  A.  Cox, 
Vancouver,  is  the  architect. 

New  Block  of  Stores 

On   the  corner  of   Douglas   and   Fisguard   Streets, 
Messrs   Luney    Bros.,    contractors    of    Victoria,    are 


E.  VVatkins,  of  Victoria,  is  the  architect  for  the  build-] 
ing,  the  contract  price  for  which  is  in  the  neighbor- 
hood of  $18,000. 

The  contracting  firm  of  Luney  Bros.,  contractors] 
for  the  above  building,  are  very  busy  at  this  season,] 
ha\ing  several  other  jobs  of  varying  size  on  hand. 
They  are  now  engaged  in  putting  the  finishing  touches 
to  the  handsome  new  store  recently  acquired  by  the 
V.  W.  Woolworth  Company,  the  preliminary  work 
on  which  was  described  in  a  recent  issue.  (May  24, 
])age  497).  The  lower  floor  of  the  building  purchased 
by  the  Woolworth  Company  on  the  corner  of  View 
and  Douglas  Streets  has  been  completelj-  remodelled 
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aiul  modernized,  and  the  result  is  one  of  the  hand- 
somest stores  ill  the  city. 

All  interior  woodwork  in  tlie  store  is  finished  in 
mahogany,  with  plate  glass  counterfronts  and  parti- 
tions. Floors  are  maple,  in  natural  finish,  and  the 
walls  are  in  shades  of  light  but?,  with  moulded  panels 
enclosing  the  Woolworth  monogram.  The  ceiling  and 
exposed  beams  are  finished  with  stamped  metal  fire- 
proofing,  coated  with  white  enamel.  Mirror  glass 
is  used  to  enclose  the  few  columns  visible  in  the  store 
area  to  half  height,   with  buff  tinted   plaster  above. 

The  dis])lay  windows  carry  out  the  scheme  of  the 
interior,  being  fini.shed  with  mahogany  molds  sur- 
rounding mirror  glass  panels.  A  number  of  cast  iron 
pillars  occur  in  the  window  space  and  these  are  en- 
closed in  mirror  glass  like  those  in  the  store  area. 
Oak  parquet  flooring  is  used  for  the  windows.  Curved 
plate  glass  is  used  to  make  the  returns  at  all  street 
entrances. 

Percy  Fox  is  architect  and  Luney  Bros,  are  con- 
tractors for  a  dairy  building  being  erected  on  View 
Street,  near  Douglas  .Street,  at  a  cost  of  $8,500  for 
the  H.  M.  Brown  Instate.  This  is  a  one  storey  build- 
ing of  brick,  with  concrete  floor,  and  is  being  erected 
under  i)ressure,  as  it  is  recjuired  for  early  occui)ation. 
The  same  architect  and  contractors  are  also  con- 
cerned in  the  re-erection  of  the  Arcade  Building, 
recently  partly  destroyed  by  fire.  The  contract  price 
in  this  case  is  about  $93,000  and  the  work  is  com- 
mencing at  once. 

Parfitt  Bros.,  another  prominent  Victoria  firm  of 
contractors,  are  also  fully  engaged  at  present,  iiaving 
in  hand  in  addition  to  the  new  wing  of  the  Provincial 
Hospital,  which  has  been  mentioned  several  times 
in  the  "Contract  Record"  since  work  was  commenced, 


an  extensive  job  of  remodelling  an  old  building  near 
the  corner  of  Yates  and  Langlcy  Streets,  in  the  whole- 
sale district.  The  work  which  involves  the  practical 
reconstruction  of  portions  of  the  building,  is  under  the 
superintendence  of  Percy  Cox,  architect,  and  the  con- 
tract price  is  $8,500.  F'arfitt  Bros,  are  also  engaged 
on  a  sub-contract  for  the  construction  of  the  concrete 
counterweight  for  the  ba.scule  span  of  the  Johnson 
Street  Bridge.  A  good  deal  of  intricate  form  work 
and  steel  placing  is  included  in  this  work,  which  is 
further  complicated  by  the  necessary  requirement  that 
the  counterweight  must  be  carried  quite  independently 
of  the  bridge  structure,  special  piles  having  to  be 
driven  for  this  purpose.  The  contract  price  was  about 
$10,000  and  the  stage  of  pouring  the  concrete  has  been 
reached. 

Artistic  Service  Stations 
The  Imperial  Oil  Company  is  at  present  engaged 
in  the  erection  of  four  gasoline  service  stations  of 
uiuisual  and  artistic  design,  the  plans  for  which  were 
drawn  by  Messrs.  Townley  &  Matheson,  architects 
of  Vancouver.  These  are  estimated  to  cost  about 
$4,000  each  and  will  be  quite  unique  in  appearance. 
The  construction  is  of  brick  and  heavy  timber,  and  is 
suggestive  of  the  California  mission  in  type.  An  un- 
common feature,  indicative  of  the  quality  of  workman- 
ship going  into  these  stations,  is  the  fact  that  sheet 
copper  is  being  used  as  a  roofing  material.  The  four 
stations  will  be  located  at  the  corners  of  Quadra  and 
Vancouver,  Gorge  and  (iovernment,  Fairfield  and 
Xfoss,  and  Oak  Bay  and  Ff>rt  Streets,  respectively. 
A  service  station,  at  a  cost  of  $25,000,  to  work  in  con- 
nection with  the  street  stations  described,  is  also 
planned  by  the  Imperial  Oil  Company  and  will  be 
erected  at  an  early  date. 


An  Equipment   Lease  That  Aims  to 
Eliminate  Misunderstandings 

A  Form  Adopted  by  the  Executive  Board  of  the  Associated  General 

Contractors  of  America— Avoids  Disagreements  Incident  to 

Renting  Equipment  Under  Unsuitable  Arrangements 


All  equipment  lea.se  that  constructors  are  willing 
to  sign  as  either  lessee  or  lessor  has  just  been  issued 
l)y  the  .\s.sociated  (leneral  Contractors  of  America. 
Its  object  is  to  establish  on  a  basis  of  common  equity 
those  obligations  and  responsibilities  properly  involv- 
ed in  renting  construction  machines,  and  to  provide 
a  sinii)lified  rental  agreement  which  will  insure  fair- 
ness to  both  parties.  Thus  a  principle  universally 
acknowledged  and  generally  applicable,  though  too 
infreciueiitly  followed  in  the  construction  industry. 
will  be  given  a  practical  test. 

The  form  adopted  is  the  result  of  investigations 
and  criticism  of  members  of  the  .\.Ci.C.  extending 
over  a  period  of  two  years.  It  was  pre|>ared  under 
the  direction  of  the  Conimitteo  of  Methods,  of  which 
A.  P.  (ircensfelder.  Secretary  of  the  Fruin-Colnon 
Contracting  Co.,  St.  Louis,  was  chairman,  and  Ward 
P.  Christie,  research  engineer.  Through  use  of  this 
form  it  is  believed  that  many  difficulties  incident  to 


renting  construction  equi|>ment  can  be  eliminated. 
Responsibilities  Defined 

lloth  construction  and  equipment  leasing  compan- 
ies have  frequently  been  subjected  to  expense  and  an- 
noyance on  account  of  nn'sunderstaudings  which  arise 
when  eciuipment  is  rented  by  verbal  or  letter  agree- 
ment or  by  an  unsuitable  form  of  lease,  and  it  is  to 
overcome  such  difficulties  as  these,  as  well  as  to  elimi- 
nate drastic  and  unreasonable  provisions,  that  the  new 
standard  form  has  been  adopted.  Misunderstandings 
frequently  arise  from  the  fact  that  equipment  is  some- 
times rented  on  short  notice  when  the  need  arises, 
and  when  the  main  consideration  ts  to  get  the  ma- 
chine into  operation.  In  such  instances.* a  telephone 
call,  a  letter  or  almost  any  kind  of  a  lease,  may  serve 
to  close  a  transaction,  and  when  the  unexpected  hap- 
pens Ixuh  parties  find  that  the  rrsptmsibilities  are  not 
properly  defined  or  that  one  or  the  other  is  saddled 
with  an  unfair  obligation. 

Situations  of  this  nature  can  usuallv  be  avoided 
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where  the  construction  comjjany  has  a  suitable  form 
of  lease,  easily  filled  out  and  familiar  to  its  official 
and  executives.  When  all  companies  are  usini^  the 
same  form  the  chance  of  misunderstanding  is  more 
remote,  especially  when  arrangements  for  leasing 
must  be  hurriedly  made  by  letter  or  wire.  This  means 
of  consummating  an  agreement,  however,  can  be  safe- 
ly used  by  means  of  the  A.  G.  C.  equipment  rental 
agreement.  All  that  is  required  i's  an  understanding 
that  certain  equipment  is  shipped  under  A.  G.  C. 
terms  of  lease,  and  each  party  will  then  know  defi- 
nitely his  obligations.  Final  arrangements  can  be 
made  with  a  minimum  of  delay. 

The  standard  form  is  arranged  so  that  all  blank 
spaces  for  filling  in  of  dates,  rental  rates  and  other 
stipulations  are  segregated  on  the  front  of  a  single 
sheet,  and  those  provisions  of  general  application  and 
requiring  no  filling  in  for  ordinary  conditions  are 
segregated  on  the  back.  Thus  a  concise  form  of  letter 
size  convenient  for  filing  is  afforded. 

The  wording  of  the  agreement  with  the  general 
conditions  of  lease  are  as  follows: — 

Equipment  Rental  Agreement 

Thi's   Agreement,   Made   the day  of 

in  the  year  nineteen  hundred  and.  .  .  .by  and  between 

hereinafter  called  the   lessor. 

Witness,  that  the  lessee  and  the  lessor  for  the  con- 
siderations hereinafter  named  agree  as  follows : 
Under  the  general  conditions  of  lease  printed  below, 
the  lessor  hereby  leases  to  the  Lessee  all  equipment 
named  and  identified  in  the  following  list  of  equip- 
ment, for  use,  at  such  locadon,  at  such  rental  rate  and 
for  approximately  such  time  as  is  therein  stated ;  and 

shall  furnish  sudh  equipment  free  on  board 

(Lessor's  Carrier,  lessee's  carrier,  or  name  of  railroad) 

at   

in  good  operative  condition,  with  all  necessary  tools 
peculiar  to  the  equipment  and  not  standard,  but  with- 
out extra  cable,  sheaves,  bolts  or  small  parts. 


LIST  OF  £OUIPMENT 

AlwNar 

Tsui 

■J=3fi. 

V-hw  rf 

1  in  p 

The  lessor  and  the  lessee  for  themselves,  their  suc- 
cessors, executors,  administrators  and  assigns,  here- 
by agree  to  the  full  performance  of  the  covenants 
herein  contained. 

In  Witness  Whereof,  they  have  executed  this  agree- 
ment the  day  and  year  first  above  written : 


Witness. 


Lessor. 


Bv. 


Witness. 


Lessee. 


By. 


General  Conditions  of  Use 

The    conditions    of    lease    here    below    stated,    to- 
gether with  the  agreement  set  forth  above,  constitute 
between  theparties     therein  named  a  contract  which 
is  hereafter  referred  to  as  this  agreement. 
1.      The  rental  period.     The  rental  period  shall  be- 


gin on  and  include  the  date  of  either  legal  delivery  of 
the  equipment  to  the  lessee  or  his  agent,  or  legal  de- 
livery to  a  public  carrier  for  transit  to  the  lessee;  and 
shall  end  on  and  include  the  date  of  either  legal  de- 
livery of  the  equii)ment  to  the  lessor,  anothed  lessee 
or  an  agent  of  either,  or  legal  deliver}'  to  a  public  car- 
rier for  transit  to  the  lessor  or  another  lessee. 

2.  Determination  of  rental  charges.  The  lessee 
shall  pay  rental  for  the  entire  rental  period  on  each 
article  of  equipment  named  in  the  list  of  equipment, 
at  the  rate  therein  sti])ulated  and  in  accordance  with 
the  following  : 

(a)  Monthly  Rental  Rates  shall  not  be  subject  to 
and  deductions  on  account  of  any  non-working  time 
in  the  month,  but  the  amount  of  rent  payable  for  any 
fraction  of  a  month  at  the  beginning  or  end  of  the 
rental  period  shall  be  the  monthly  rental  rate,  pro- 
rated according  to  the  number  of  calendar  days  in 
such  fraction. 

(b)  Daily  Rental  Rates  shall  not  be  subject  to  de- 
ductions for  any  non  working  time  in  the  day  and  shall 
be  paid  for  each  calendar  day  in  the  month  except 
Sunday  and  legal  holidays  upon  which  the  equi])ment 
is  not  oi^erated. 

Daily  and  monthly  rates  stipulated  in  the  list  of 
equipment  contemplate  an  operating  day  of  ten  (10) 
hours,  and  for  each  hour  over  ten  that  the  equipment 
is  regularly  operated  these  rates  shall  be  increased 
■four  (4)  per  cent,  throughout  such  period  as  the  equip- 
ment is  so  operated. 

(c)  Unit  of  Work  Rates  shall  be  paid  for  each  unit 
of  work  in  which  the  equipment  [Jarticipates,  and  the 
amount  of  rental  shall,  unless  otherwise  agreed  in 
writing,  'be  determined  by  the  number  of  units  shown 
in  the  supervising  engineer's  or  architect's  estimates. 

3.  Payment.  The  lessee  shall  pay  to  the  lessor  as 
the  minimum  amount  due  under  this  agreement,  two 
(2)  per  cent,  of  the  value  as  shown  under  list  of  equip- 
ment of  each  article  of  equipment,  and  shall  pay  as 
the  minimum  rental  on  each  such  article,  loaded  for 
transit  to  the  lessee,  four  (4)  per  cent,  of  such  value 

The  amount  of  rental  accruing  each  month  shall 
be  paid  on  or  before  the  fiiteenth  of  the  following 
month  at  the  office  of  the  lessor  or  such  other  place  as 
may  be  mutually  agreed  upon. 

Deferred  i)ayments  shall  bear  interest  at  seven  (7) 
per  cent.,  but  the  payment  of  this  interest  shall  not 
waive  the  lessor's  right  as  hereinafter  stipulated  to 
terminate  this  agreement. 

4.  Loading,  Unloading  and  Transportation.  The 
lessor,  at  his  own  expen.se.  shall  load  the  equipment 
for  transit  to  the  lessee  and  upon  its  return  unload  it. 
and  shall  pay  all  demurrage  charges  accruing  at  his 
own  shipping  or  receiving  point.  The  lessee,  at  his 
own  expense,  shall  do  all  other  loading,  unloading, 
installing,  dismantling,  and  hauling,  and  shall  pay 
all  demurrage  accruing  at  his  own  shipping  or  re- 
ceiving point,  and  all  freight  and  switching  charges. 

The  lessor  may  ship  the  equipment  in  accordance 
with  his  own  judgment  if  shipping  instructions  are 
furnished  within  seven  (7)  days  from  date  of  this 
agreement. 

5.  Recalling  and  Returning  Equipment.  The  less"or 
mav  recall  any  or  all  equipment  upon  thirty  (30)  days' 
written  notice  to  the  lessee  and  the  lessee  may  return 
any  or  all  equipment  upon  a  like  notice  to  the  lessor. 

6.  Maintenance  and  Operation.  The  lessee  shall 
not  remove,  alter,  disfigure  or  cover  up  any  number- 
ing,  lettering  or  insignia   displayed   upon   the   equip- 
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meiit,  and  shall  see  that  the  efiuipmeiit  is  not  sub- 
jected to  careless  or  needlessly  roupfh  usajje ;  and  he 
shall  at  his  own  expense  maintain  the  equipment  and 
its  appurtenances  in  good  rejiair  and  operative  con- 
dition, and  in  such  condition  return  it  to  the  lessor. 

7.  Supplying  Operators.  Unless  otherwise  mutual- 
ly aj,'rfcd  in  \\ritin<r  the  lessee  shall  supi)ly  and  i)ay 
all  oi)erators  emjjloyed  on  the  c"C|uipment  durinj^  the 
rental  ])eriod,  and  shall  employ  none  thereon  who  are 
incomi)etent  U)  perform  their  respective  duties.  Should 
the  lessor,  by  aj^i^reement,  furnish  any  operators,  each 
shall  receive  from  the  lessee  such  traveling  expenses, 
board,  lodging,  and  wages  as  the  lessee  and  the  lessor 
may  agree  upon  in  writing. 

8.  Damage  to  Equipment.  The  lessee  shall  indem- 
nify the  lessor  against  all  loss  and  damage  to  equip- 
ment during  the  rental  period  and  the  appraisal  of 
any  such  loss  or  damage  shall  be  based  on  the  equip- 
ment values  shown  by  the  list  of  equipment.  Any 
shortage  or  damage  claim  of  cither  party  shall  be 
made  known  to  the  other  i)arty  within  seven  (7)  days 
after  receipt  of  equipment,  or  such  claim  shall  be 
void. 

9.  Repairs.  The  lessee  .shall  pay  the  cost  of  reroll- 
ing  old  boiler  tubes  and  of  al!  other  repairs  and  re- 
newals, except  that  if,  in  any  calendar  month,  more 
than  seven  (7)  per  cent  of  the  total  number  of  such 
tubes  should,  under  reasonable  care,  require  replace- 
ment, the  direct  labor  and  material  cost  thereof  over 
and  above  that  of  fhe  seven  per  cent,  shall  be  borne 
■by  the  lessor. 

10.  Liability  of  Lessee.  The  lessee  shall  indemnify 
the  lessor  against  al!  loss,  damage  ex[)ense  and  i)en- 
alty  arising  from  any  action  on  account  of  personal 
injury  or  damage  to  property  occasioned  by  the  opera- 
tion, handling  or  transportation  of  any  equipment  dur- 
ing the  rental  period. 

11.  Inspection.  Before  the  equipment  is  loaded  for 
transit  to  the  lessee,  he  may  require  an  inspection 
thereof  by  Droper  authorities,  and  if  the  equipment 
is  not  in  substantially  the  condition  required  by  this 
agreement  the  cost  of  inspection  shall  be  paid  by  .the 
lessor. 

The  lessor  shall  have  the  right  at  any  time  to  en- 
ter the  premises  occupied  by  the  equii)ment  and  shall 
be  given  free  access  thereto  and  afforded  necessary  fa- 
cilities for  the  purpose  of  inspection. 

12.  Title.  Title  to  the  equipment  shall  at  all  times 
vest  in  the  lessor  unless  tran.iferred  to  the  lessee 
through  sale.  The  lessee  shall  give  the  lessor  immedi- 
ate notice  in  case  any  equipment  is  levied  upon  or 
from  any  cause  becomes  liable  to  seizure. 

13.  Termination  of  Agreement.  Should  the  lessee 
defer  any  payment  more  than  thirty  (30)  days,  or  be- 
come bankrupt,  or  fail  to  maintain  and  operate  or  to 
return  the  equipment  as  jirovided  by  this  agreement, 
or  substantially  violate  any  provision  thereof,  the  les- 
sor may,  after  three  (3)  days'  notice,  terminate  this 
agreement,  take  possession  of  the  equipment  without 
becoming  liable  for  trespass,  and  recover  all  rental 
due,  full  damages  for  any  injury  to,  and  all  expense 
incurred  in  retaining  the  equipment. 

Should  the  lessor  fail  to  ship  the  cqui))ment  in  sub- 
stantiallv  the  condition  stinulated  by  this  agreement, 
or  witliin  ten  ( lO)  days  from  date  thereof,  or  sub- 
stantially violate  anv  |)ro\ision  thereof,  the  lessee 
may.  upon  three  (31  days'  notice,  terminate  this  agree- 
ment, recover  all  sums  paid  the  lessor,  and  in  case  of 


shipment  not  in  operative  condition  as  specified  may 
return  the  equipment  at  the  lessor's  ex])ense. 

14.  Insurance.  The  lessee  shall,  at  his  own  ex- 
pense, maintain  fire  and  other  insuranf-,  if  re<juested 
by  the  lessfir. 

15.  Bond.  The  lessee  shall,  if  requested  by  the  les- 
sor, furnish  a  bond  in  amount  of  the  value  of  the  equip- 
ment as  shown  by  the  list  of  equipment,  and  with 
sureties  satisfactory  to  the  lessr»r,  to  insure  fulfill- 
ment of  this  agreement. 

16.  Sub-Letting.  No  equipment  shall  l>e  sub-let  by 
the  lessee,  nor  shall  he  assign  or  transfer  any  interests 
in  this  agreement  without  written  consent  of  the 
lessor. 

17.  Purchase  of  Equipment.  Shouhl  the  total  con- 
tinuous rental  paid  by  the  lessee  for  any  units  of 
equipment  amount  to  one  hundred  and  fifty  per  cent. 
(150%)  of  the  value  thereof  as  shown  by  the  list  of 
equipment,  no  further  rental  shall  be  paid  on  such 
units  and  the  title  thereof  .shall  vest  in  the  lessee,  and 
he  shall  have  the  right  at  any  time  upon  thirty  (30) 
days'  notice  to  purchase  any  equipment  by  paying 
the  difference  between  the  total  continuous  rental  al- 
ready paid  and  one  hundred  and  fifty  per  cent.  ( 150%) 
of  the  value — payment  of  such  difference  to  be  made 
upon  such  terms  as  the  two  parties  may  decide. 


Reflooring  of  Granville  St.  Bridge 

(Continacd    from    pave   T7B) 

exception  that  somewhat  heavier  timber  is  now  being 
used  than  was  previously  installed  to  take  care  of 
the  increasing  weight  of  traffic,  and  that  creosoted 
lumber  is  being  used  throughout.  The  work  is  pro- 
ceeding day  and  night,  as  it  constitutes  a  serious 
hindrance  to  traffic.  It  is  expected  to  cost  about 
40,000. 


Face  to  Face  With  Prosperity 

WinnipcK,  July  M.— Grain  companies,  milk,  railroad* 
and  the  Lake  Shippen'  Aitociation  arc  jost  now  fevarishty 
preparing  to  handle  what  (•  expected  to  be  the  Unt«*t  (rain 
yield  in  the  history  of  the  Canadian  Northwcat.  RoQing 
ytock  is  being  borrowed  from  eattem  divitiona  and  the  bank* 
are  accumulating  aurpluaea  of  cash  at  small  branches  frtMn 
the  lakes  to  the  mountains  in  preparation  for  the  big  laoea 
ment. 

Official  statistics  from  ti«c  graiB  txcbanc*  show  tkc 
wheat  acreage  of  the  three  provinces  to  be  tl.l4C9M.  Iti 
1915  the  acreage  was  1S,B67.71S.  The  average  yield  per  acre 
then  was  SS.S7  producing  a  yield  of  >M,ll7.t 
The  most  optimistic,  however,  doca  not  anticipate  a 
so  high  this  year.  For  ten  years,  however,  the  average 
been  17  bushels.  Upon  this  basis  the  yield  this  year 
be  StS.tU.OOO  and  this  is  the  minimum  that  well  iafo 
sources  expect   will   be  produced. 

The  question  on  October  vrhcat.  say  July  It.  ItU, 
Sl.OSH.  July  10  this  year  October  wbeait  quoiatioa  was 
$1.16V«.  On  the  basis  of  this  quoutioa  this  year's  crop 
ought  to  yield  at  Ft  William.  Mn.aM.IM  or  ii 
t47,tM.0M  more  than  the  famous  Itlt  crop.  The 
that  would  reach  the  farmers'  hands  would  be.  m 
|3t7.4SS,000  because  it  costs  It  cents  freight  aad  sis 
elevator  charges  pet  buahel  to  handle  to  head  ol  Ik* 
Approximately  this  amount  of  cash  wiD  be  raiaa* 
ordinary  business  channela  in  the  wtM  tUn  lalL 

Of  course  this  is  a  debt-paying  crop^   bat  il 
today  continue  it  means  that  the  books  will  b« 
all   paper   liquidated. 
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Defective  Flues  and  Chimneys  Are  a 

Serious  Fire  Hazard 

Unsafe  Chimney  Construction  is  of  Common  Occurrence— Adoption  of 

N.  B.  F.  U.  Ordinance  will  Reduce  the  Losses  from  this  Cause 

by  Insisting  on  Sound,  Fire-safe  Flue  Design 

By  A.  G.  DALZELL,  M.E.I.C. 


Defective  flues  and  chimney's  are  classed  as  one  of 
the  major  causes  of  fire  by  the  National  Board  of 
Fire  Underwriters  of  New  York.  In  their  publication 
"Safeguarding  America  Against  Fire''  it  is  stated  that 
"of  the  four  divisions  into  which  heating  plants  are 
divided  in  the  list  of  fire  causes  drawn  up  by  the 
actuarial  bureau  of  the  National  Board  of  Fire  Under- 


ing  25%  for  unreported  losses  and  those  upon  unin- 
sured i)roperty,  the  total  is  increased  to  $88,7^3,355 
which  is  considered  a  conservative  estimate  of  the 
losses." 

It  is  probable  that  no  single  fire  hazard  affects  the 
home  and  famil}-  more  closely  than  the  defective 
chimnev  and  flue,  vet  hundreds  of  thousands  of  such 


Chimney   built   with    brick    on    edge,    typical   of   much 
careless  construction  in  many  small  communities. 


Upper — Floor  joist  built  into  brick-work  of 
chimney —    a    frequent    cause    of    fire. 

Lower — How  defective  flues  start  fires.  If  the 
defect  had  been  on  the  inside  the  whole  building 
would    probably    have    been    destroyed. 


I 


writers,  that  of  defective  chimneys  and  flues  is  re- 
s])onsible  for  the  heaviest  property  losses.  It  stands 
third  in  the  list  of  major  fire  causes. 

"During  the  six  years  from  1915  to  1920  this  "strict- 
ly preventable"  fire  hazard  was  the  cause  of  $71,037,- 
084  worth  of  material  wealth  being  destroyed.    Allow- 


chimneys  and  flues  arc  in  existence  and  new  ones  are 
being  built  every  day  upon  unsafe  specifications.  The 
situation  is  particularly  serious  in  rural  communities 
where  fire  ])rotection  is  scant  or  entirely  lacking. 

People  do  not  intentionally  live  in  dwellings  har- 
boring a  constant  danger  of  this  kind;  one  that  may 
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result  in  their  being  forced  to  seek  the  safety  of  the 
street  on  some  icy  winter's  night.  The  fault  lies  in 
the  natural  ignorance  of  the  average  citizen  as  to 
what  constitutes  a  safe  chimney  and  flue,  and  in  the 
contractor  or  builder  who  introduces  into  homes  such 
structural  designs  as  unlined  brick-on-edge  chimneys, 
those  suspended  by  brackets,  those  supported  on 
wooden  beams,  or  chimneys  that  are  otherwise  de- 
fective. Protection  against  such  hazardous  building 
])ractice  which  the  public  might  reasonably  insist 
iijion  lies  in  the  enactment  and  enforcement  of  build- 
ing bylaws  to  secure  construction  of  chimneys. 

The  National  Board  of  Fire  Underwriters,  as  a 
guide  to  the  preparation  of  such  by  laws,  has  prepared 
a  chimney  ordinance  the  most  complete  of  its  kind 
ever  published.  This  ordinance  hears  the  endorse- 
ment of  twelve  large  national  organizations  associated 
with  the  building  industry  and  thus  has  a  certificate 
for  correctness  and  suitability  which  has  not  been 
accorded  to  any  similar  set  of  specifications  hitherto 
prepared.  There  is  a  great  need  in  Canada,  as  in  the 
United  States,  to  reduce  the  enormous  fire  loss.    The 


average  loss  per  head  of  population  is  five  times  that 
of  European  countries  and  correspondingly  lar^e 
sums  are  spent  on  fire  brigades  and  fire  fighting  equip- 
ment involving  burdens<^»me  municipal  taxation.  Not- 
withstanding this  expenditure  the  premium  to  insure 
against  loss  by  fire  is  greatly  in  excess  of  that  in 
other  countries.  Reduction  in  fire  loss  can  best  be 
secured  by  better  methods  of  building  construction 
and  greater  care  in  the  use  of  fire. 

When  causes  of  fire  are  so  clearly  pointed  out  by 
competent  authorities  and  confirmed  by  impartial 
statistics  it  is  surely  criminal  carelessness  to  continue 
to  build  in  the  same  haphazard  way.  Most  municipal 
authorities  now  consider  that  it  is  necessary  to  sub- 
mit the  plumbing  of  buildings  to  smoke  and  water 
tests,  but  the  damage  or  loss  of  life  occasioned  by  a 
slight  escape  of  sewer  gas,  which  is  now  known  to  be 
not  nearly  so  dangerous  as  was  once  imagined,  is  as 
nothing  compared  to  the  loss  of  life  and  damage  by 
fire.  If  the  average  chimney  was  submitted  to  the 
same  smoke  test  as  the  plumbing  .some  .surpri-iing 
results  would  be  disclosed. 


Reflooring  of  the  G.  P.  R/s  Granville  St. 
Bridge  at  Vancouver,  B.  G. 

Old  Wood  Floor  is  Being  Replaced  by  Heavier  Timber  to  take  Care  of 
Increased  Traffic — Creosoted  Lumber  is  Used — Work 

is  Proceeding  Speedily 


A  rush  jol)  now  being  handled  by  the  Nickson 
•Construction  Co.  Ltd.,  of  Vancouver,  B.  C,  is  the 
reflooring  of  the  Canadian  Pacific  bridge  making  con- 
nection with  the  company's  pier  "D"  at  the  foot  of 
(Iranville  St.,  Vancouver.  The  bridge  spans  the  main 
line  tracks  of  the  C.P.R.  passenger  station,  and  tracks 
connecting  the  ocean  docks  with  the  freight  yards. 
It  comprises  two  half-through  plate  girder  spans, 
each  consisting  of  two  roadways,  separated  by  the  in- 
ner girders  which  projected  about  four  feet  above  tiie 
level  of  the  roadway.  The  aiJi>roaches  are  fan-shaped, 
of  structural  steel  construction,  and  are  carried  from 
the    track    level    by    latticed    columns    with    concrete 


The  floor  on  the  plate  girder  sections,  and  on  the 
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south  or  Granville  Street  approach  is  carried  on  6" 
,x  18"  cross  joists  which  in  turn  rest  upon  the  steel 
floor  system  consisting  of  longitudinal  I-beams  riveted 
to  the  main  cross  beams.  The  floor  itself  is  of  3" 
X  9"  plank,  spiked  to  the  joists.  Over  this  will  be 
a  seal  coat  and  wearing  surface. 

The  north  end  approach,  which  leads  to  the  landing 
floor  and  offices  of  pier  "D".  and  which  is  suflSciently 
large  to  accommodate  taxis  and  hotel  buses,  is  being 
floored  with  2"  x  10"  .sections  spiked  together,  making 
the  familiar  "laminated"'  construction.  It  will  be 
surfaced  in  uniformity  with  the  part  already  described. 

The  new  work  follows  closely  the  method  originally 
used  for  floor  construction  on  this  bridge,  with  the 

(Continard  on  paxr    III ) 


Removing  old  decking  from  C  PR.  bridge  on 
Granville  St..   Vancouver.    B.C 


Replacing  oM  t  br  t  laniinated  decking  with  1  br  M  dtckiag 
on  approach  to  dock  tiled  a<  C.P.R.  pter  D 
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Hydro-electric    Development  at   Cameron 
Falls,  Nipigon  River,  Ontario 

The  First  Two  Units  of  an  Ultimate  Capacity  of  Six 
Totaling  75,000  Horse  Power,  Installed.  Head  Gates 
and  Power  House  Foundations  Completed  for  Full  Capacity 


The  Nipigon  river  is  an  admirable  stream  on  which  to 
develop  power.  The  river  drains  an  extensive  area  and  has 
a  large  annual  run-off,  which,  due  chiefly  to  the  large  and 
effective  storage  in  lake  Nipigon,  may  be  controlled  so  as 
to  give  an  unusually  uniform  discharge  throughout  the  year. 
Moreover,  the  condition  of  the  banks  is  such  that  the  total 
fall  in  the  river,  from  lake  Nipigon  to  lake  Superior,  of  250 
feet,  can  be  concentrated  at  three  or  four  power  sites. 

The  Cameron  Falls  plant  is  situated  at  the  lower  end  of 
lake  Jessie,  an  expansion  of  the  Nipigon  river,  which,  being 
a  large  still  reservoir,  freezes  completely  over  in  the  early 
winter  and  by  thus  providing  an  ice  cover  until  the  spring 
break-up,  prevents  the  formation  of  the  troublesome  frazil 
and  anchor  ice. 

The  present  development  with  its  78-4oot  head  and 
capacity  of  75,000  horsepower  is  completed  for  two  units 
of  12,500  horsepower  each.  These  are  now  delivering  power 
to  Port  Arthur.  The  head  works  and  power  house  founda- 
tions are  completed  for  the  ultimate  installation  of  six  12,- 
500  horsepower  machines. 

At  Cameron  Falls,  nature  has  provided  a  convenient  site 
where  the  power  works  may  all  be  concentrated  within  a 
small  area.  In  general,  it  may  be  explained  that  the  power 
plant   is    formed   by    the    construction    of   a    dam    across    the 


along  an  operating  platform  constituting  a  deck  over  the  top 
of  the  spillways.  The  maximum  height  of  the  dam  in  the 
centre  of  the  river  is  67  feet. 

The  Power  House 

The  power  house  is  of  the  concentrated  type  of  construc- 
tion in  which  the  gate  and  screen  house,  the  penstocks,  and 
the  transformer  station  all  form  part  of  the  same  structure. 
Although  the  superstructure  for  the  gate  house  and  power 
house  has  been  completed  for  only  the  two  units  now  in- 
stalled, nevertheless  the  gate  house  and  also  the  submerged 
part  of  the  turbine  foundations  have  been  completed  for  the 
six  units  of  which  the  plant  will  ultimately  consist.  The 
gate  house  is  provided  with  electrically-operated  steel  gates 
and  in  order  to  prevent  trash  and  ice  flowing  into  the 
turbines,  removable  steel  screens  have  been  installed.  The 
penstocks  are  formed  in  the  concrete  foundations  and  are  so 
designed  as  to  deliver  the  water  to  the  turbines  at  low 
velocities,  thus  insuring  a  minimum  loss.  In  constructing 
the  scroll  cases  for  the  turbines  a  departure  has  been  made 
from  the  usual  practice  of  using  cast  iron  by  forming  the 
cases  in  the  concrete.  This  has  proved  more  economical 
in  construction  and  gives  also  more  efificient  operating 
characteristics. 


General  plan  of  power 
development  at  Cameroo 
Falls,  Nipigon  River,  of 
which  the  first  two  12,600 
h.p.  units,  out  of  a  total  of 
6,  have  just  been  installed 
by  the  Hydro-electric  Power 
Commission    of    Ontario. 


Nipigon  river  at  the  lower  end  of  lake  Jessie  and  the  ex- 
cavation of  short  head-race  and  tail-race  channels  across  the 
point  of  land  formed  by  a  bend  in  the  rivet. 

The  Dam 

The  dam  across  the  river  is  a  solid,  concrete,  gravity- 
type  structure,  provided  with  eight  spillway  sections  adjustable 
by  means  of  stop  logs  for  the  regulation  cf  the  flow  of  the 
river.  The  stop  logs  in  the  sluiceways  are  raised  or  lowered 
by    means    of    an    electrically-operated    winch    which    moves 


The  turbines  are  of  the  Francis,  single-runner,  vertical 
type  of  12.500  horsepower  each,  and  operate  at  a  speed  of 
120  revolutions  per  minute.  They  are  controlled  by  the 
latest  hydraulic-type  governors,  and  in  addition  are  pro- 
vided with  an  emergency  hand  control  for  use  in  case  of 
any  failure  in  the  governors.  Each  turbine  is  directly  con- 
nected to  a  10,600  kilovolt-ampere  vertical  generator  which 
delivers  power  to  the  transformers  at  12,000  volts.  Each 
generator    has    its   own    exciter   mounted    directly    on    top    of 
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Head  wark>  u  Ui«y  *ppMra4 
on    June    U,    IMl. 
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Dam  No.  1  as  it  appeared  on 
September   IB,    1921 


Dam     No.      1     from      down 
stream  side  on   Dec,    IMl 
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the  main  frame  thus  making  each  machine  in  itself  a  complete 
unit. 

Travelling  cranes  are  installed  in  both  the  gat,e  house 
and  the  generating  room;  the  former  for  use  in  operating 
the  screens  and  the  latter  for  effecting  repairs  to  the  main 
power  units  as  well  as  for  erection  work. 

The  Fishway 
Every  year  visitors  from  many  parts  of  the  world  are 
found  along  the  shores  of  the  Nipigon  river  which  is  justly 
famous  for  its  trout  fishing.  The  Commission  has  given 
thought  to  the  preservation  of  this  sport.  A  fish-ladder  has 
been  provided  around  the  west  end  of  the  power  house. 
The  design  of  the  ladder  has  the  endorsation  of  the  Provincial 
Game  &  Fisheries  department,  and  it  is  believed  that  the 
installation  of  this  ladder  has  provided  a  free  and  satisfactory 
passage   for  the  fish  in  their  annual  up-stream   migration. 

Electrical  Equipment 
Turning  now  from  the  hydraulic  features  of  the  plant 
to  the  electrical  generating  equipment,  it  may  first  be  coiTb- 
mented  that  in  order  to  completely  house  the  generating, 
transforming  and  station  service  equipment  of  the  ultimate 
development,  a  superstructure  having  an  overall  length  of 
311  feet  will  be  required;  of  this,  1.30  feet  has  been  erected. 
The  total  width  of  the  building  from  the  north  wall  of  the 
gate  house  to  the  south  wall  of  the  generating  room  is  150 
feet.     The  height   from   the   floor  of  the  generating  room   to 


diameter  and  is  designed  to  sustain  a  weight  of  38.5,000  lbs. 
It  is  lubricated  by  mineral  oil  having  a  viscosity  of  250 
seconds  at  100  degrees  F.  and  is  cooled  by  water  circulating 
through  a  number  of  coils  immersed  in  the  oil. 

The  generators  are  air  cooled,  the  ^ir  being  drawn  into 
the  generating  units  through  concrete  ducts,  either  from  the 
outside  of  building  or  from  the  generator  room.  The  flow  of 
outside  air  is  controlled  by  dampers  operated  from  the  floor 
of  the  generator  room.  Each  generator,  when  operating 
under  normal  load,  requires  S.'j.OOO  cul)ic  feet  of  air  per 
minute.  The  weight  of  the  amount  of  air  thus  required  in 
two  hours  and  ten  minutes  would  eiiual  the  weight  (2fi2.r) 
tons)  of  a  complete  generator. 

The  station  is  equipped  with  a  7.')-ton  electric  travelling 
crane  which  is  capable  of  handling  the  heaviest  parts  of 
the  generator. 

The  electric  power  from  the  generators  passes  through 
12,000  volt,  oil  circuit-breakers,  to  a  duplicate  bus,  then  to  a 
bank  of  three,  8,000  kv.a.,  oil-insulated,  water-cooled  trans- 
formers where  the  voltage  is  stepped  up  to  110,000  volts. 
From  these  transformers,  the  power  passes  into  the  high- 
voltage  room  where  it  passes  through  the  high-voltage  oil 
circuit-breakers  and  buses,  then  out  of  the  south  side  of 
the   building  where   it   is   connected   to   the   transmission   line. 

The  power  for  the  governor  pumps,  motor-generator 
sets,  station  lighting,  elevator,  etc.,  is  taken  from  the  12,000 
volt  generator  buses  to  a  hank  of  three  2.">0  kv.a.  transformers 


Interior  view  of  Nipigon 
Power  Station  showing  High 
Tension  Switches  and  Ar- 
resters. 


the  roof  of  the  high-tension  room  is  87  feet,  and  from  the 
bottom  of  the  tail-race  147.5  feet. 

The  superstructure  has  been  built  throughout  of  high- 
grade  fire-proof  materials,  the  framework  being  of  steel, 
with  walls,  floors  and  structures  for  the  electrical  apparatus, 
of  reinforced  concrete.  The  ultiniiate  development'  is  for 
six  generators  with   total   capacity   of  75,000   horsepower. 

The  generators,  of  which  there  are  already  two  installed, 
are  rated  at  10,600  kv.a.,  80  per  cent,  power-factor,  3-phase, 
13,000  volts,  60  cycles.  They  are  26  feet  in  diameter.  The 
rotors  revolve  at  120  revolutions  per  minute,  corresponding 
to  a  peripheral  speed  at  face  of  pole  pieces  of  7,917.5  feet 
or  1.5  miles  per  minute. 

The  weight  of  the  total  rotating  part  including  the  direct- 
connected  exciter — which  is  connected  to  main  shaft  above 
the  thrust  bearing — the  rotor  complete,  the  turbine  and  the 
shaft,  is  approximately  125  tons,  all  of  which  is  carried  on  a 
thrust  beariag  mounted  on  top  of  the  upper  bracket  of  the 
generator    proper.      This    thrust    bearing    is    46^    inches    in 


where  the  voltage  is  stepped  down  from  13,000  to  575  volts. 
From  these  transformers  this  power  is  carried  to  a  station 
service  control-board  whence  it  is  distributed  throughout 
the  station.  The  control  room  is  located  at  the  east  end  of 
the  station  on  the  first  floor  of  the  control  bay,  and  from 
this  room  the  entire  station  will  be  controlled.  Each  sec- 
tion of  the  power  house  consists  essentially  of  two  gen- 
erators, their  bank  of  transformers  and  a  transmission  line. 
The  switching  equipment  is  such  that  any  of  the  three  sec- 
tions of  the  power  house  may  be  separately  operated  or  else 
operated   in    combination    with    either    of    the    other    sections. 

A  stair-way  and  an  automatic  electrically-operated  eleva- 
tor afford  access  to  the  seven  floors. 

In  the  basement  are  two  3,000-gallon,  oil  storage  tanks, 
one  for  transformer  oil  and  the  other  for  switch  oil.  There 
are  also  two  2-inch  centrifugal,  250  g.p.m.  pumps  for  the 
water  cooling  system  for  the  generator  bearings  and  trans- 
formers. These  pumps  have  a  sufficient  capacity  for  the 
water-cooling  system  of  the  ultimate  development.     In  addi- 
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General  view  of  develop- 
ment as  it  appeared  on  Sep- 
tember 26,  1921. 
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GenermI  view  of  interior  ot  the   Nipicon  Power  House.  Cameron  Fall*.  Oct.,  It.  IMl 
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tion  there  is  one  2-inch  centrifugal  50  g.p.m.  pump  for 
domestic  water  supply  to  the  operators'  cottages  and  one 
3-inch  centrifugal  pump  of  250  g.p.m.  capacity  against  a  300- 
foot  head  for  the  fire  protection  of  this  station.  Then  there 
is  the  lubricating  oil  filter-tank  which  has  a  capacity  of  3,667 
Imperial  gallons  per  hour.  This  is  in  series  with  the  lubricat- 
ing oil  system  for  the  generators  and  is  capable  of  filtering 
oil  from  all  the  generators  of  the  ultimate  development. 
Alongside  of  this  filter  tank  is  an  installation  of  two  2!^ 
inch  centrifugal,  oil  pumps  of  75  g.p.m.  These  lift  the  oil 
from  the  filter  tank  up  to  the  lubricating  oil  reservoir  tank 
on  the  fourth  floor.  The  oil  from  generator  bearings  feeds 
by  gravity  into  the  filter  tank  from  which  after  being  filtered 
it  is  pumped  up  into  reservoir  tank  whence,  by  gravity,  it 
is  again  fed  to  the  generators. 

Between  the  generator  room  and  the  transformer  room 
is  the  12,000  volt  switch  gallery  with  the  12,000  volt  bus 
room  and  the  high-voltage  room  above. 

In  the  rear  of  the  low-voltage  gallery  and  extending  the 
full  lengtli  of  the  power  house  is  the  transformer  room. 
At  present  there  has  been  installed  a  bank  of  three  8,000 
k\'.a.  transformers,  also  a  compartment  containing  the  three 
service  transformers.  To  the  rear  of  this  building  is  the 
gate  house. 

On  the  west  bank  of  the  tail  race,  five  houses  have  been 
erected  for  the  operating  staff,  one  of  seven  rooms  and  four 
of  six  rooms  each.  An  additional  house  of  eight  rooms  is 
yet  to  be  erected.  In  addition  there  are  three  houses  erected 
which  were  used  for  the  construction  staff  but  which  will 
be  retained  for  use  of  the  operating  staff. 

Port  Arthur  Transformer  Station 

Eventually  a  permanent  inter-city  transformer  station 
will  be  erected  in  a  suitable  situation,  but  in  the  meantime 
a  temporary  transformer  station  consisting  of  a  building 
67  feet  long  by  40  feet  wide  and  30  feet  high,  built  of  a 
wooden  frame  work  with  gunited  cement  walls  has  been 
built  at  Bare  Point.  On  entering  the  building,  the  110,000 
volt  power  is  carried  through  a  high-voltage,  oil  circuit- 
breaker  to  a  bank  of  three  4,000  kv.a.  transformers  where  the 
voltage  is  stepped  down  from  110.000  to  22  000  volts  at  which 
potential  power  is  delivered  to  the  city  of  Port  Arthur. 

Progress  of  the  Work 

On  the  1st  of  December,  1918,  a  small  gang  of  men, 
by  cutting  and  piling  brush,  commenced  the  work  of  clear- 
ing. On  February  3rd,  1919,  track  was  being  laid  from  the 
Canadian  National  Railways'  line  to  the  camp  site,  on  the 
13th  of  March  work  was  commenced  on  a  temporary  power 
house,  and  on  June  6th,  hand  drilling  and  excavation  com- 
menced on  the  Cameron  Falls  power-house  site.  In  the 
latter  part  of  July,  shovels  were  excavating  the  tail-race  and 
the  power-house  site.  On  May  13th,  1920,  the  concrete  foot- 
ings were  commenced  for  draft  tubes  Nos.  1  and  2.  Portions 
of  the  physical  equipment  for  the  power-house  reached  the 
work  in  rapid  succession.  On  the  31st  of  October,  the  75 
ton  crane  was  ready  for  operation.  On  November  3rd  the 
runner  and  shaft  for  No.  2  unit  was  placed  in  position,  on 
November  5th  the  corresponding  equipment  for  No.  1  unit 
was  in  position,  and  on  December  13th  at  8:55  p.m.  No.  2 
generator  was  ready  for  operating  to  be  dried  out.  On  the 
16th  of  December,  the  transmission  line  to  Port  Arthur  was 
phased  out,  found  satisfactory,  and  at  midnight  on  the  20th 
of  December — just  as  the  power  contract  was  expiring — No. 
2  generator  was  delivering  Nipigon  hydro-electric  power 
to  Port  Arthur. 

On  January  9th,  1921,  the  final  closure  was  made  in  the 
main  coffer  dam.  On  the  24th  of  the  same  month  No.  1 
generator  was  started,  and  on  the  13th  of  March  this  gen- 
erator was  satisfactorily  parallelled  with  No.  2.  Diversion 
of  water  for  power  thus  far  was  "being  made  by  means  of 


the  coffer  dam  with  water  at  elevation  producing  a  head  of 
about  59  feet.  On  the  12th  of  April,  1921,  drilling  was  started 
on  the  main  dam  site.  On  the  12th  of  August  the  first  con- 
crete was  poured  on  this  dam.  On  the  22nd  of  October  all 
the  auxiliary  dams  had  been  completed.  On  the  25th  of 
November  the  water  in  the  forebay  was  raised  to  elevation 
732,  on  the  28th  to  738  and  on  the  16th  of  December  the 
stop  logs  were  placed  in  the  main  dam  in  order  to  bring 
the  water  elevation  to  745,  giving  a  working  head  of  78  feet. 
On  the  last  mentioned  date  the  construction  camp  was  closed 
and,  with  the  exception  of  twelve  men  retained  for  con- 
struction plant  repairs  and  for  clearing  out  the  camp,  all 
the  men  were  laid  off. 

While  work  was  proceeding  on  the  plant  at  Cameron 
Falls,  other  construction  crews  were  busy  erecting  the  trans- 
mission line.  The  clearing  of  the  right-of-way  was  performed 
in  several  sections,  the  first  being  commenced  on  the  19th 
of  May,  1919,  on  the  section  extending  from  the  intersection 


A   view  of  the   Nipigon  Transmission   Line 

with  the  Canadian  National  Railways'  line,  to  Bare  Point 
at  the  easterly  limits  of  Port  Arthur.  The  work  of  the  erec- 
tion of  the  poles  was  first  started  on  the  section  from  Everart 
to  Pearl  on  June  2nd,  1919,  and  the  erection  of  the  conductor 
on  the  same  section  on  October  6th,  1920.  The  whole  line 
was  in  operation  on  the  20th  of  December,  1920. 

The  main  transmission  line  is  70.36  miles  long,  and  has 
1,124  wooden  poles.  It  is  designed  for  110,000  volts  with 
4/0  B&S  steel-reinforced  aluminum  conductor  and  C.P.  2133 
O.B.  12464  insulators.  The  telephone  wire  is  3  x  13  galvanized 
steel,  and  the  ground  cable  9/32  inch  galvanized  steel.  The 
line  from  Nipigon  junction  to  Sprucewood  junction  and  the 
Nipigon  Fibre  and  Paper  Co.  is  110,000  volt  wood  pole  con- 
struction, 6.67  miles  long,  with  111  poles.  The  sizes  of  con- 
ductor, telephone  wire  and  ground  cable  are  the  same  as  in 
the  main  transmission  line,  the  type  of  insulator  being  C.P. 
2133. 
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Cutting  Costs  with  the  Progress  Chart 

Its  Use  Insures  Orderly  Building  Operations  and  Results  in  a 

Considerable  Saving  in  the  Total  Cost  -  How  Records 

Are  Kept  by  Means  of  a  Progress  Chart 

By  H.  N.  SNOW 
of  Hoggson  Bros.,  New  York  and  Chicago,  in  "The  Constructor" 

Said  all  aulhority  on  staiulardiza 


tion  and  simplirtcation  in  industry 
recently,  "the  more  cumplex  the 
nndertaking  the  more  essential  is 
a  schedule."  The  soundness  of  this 
principle  is  evidenced  by  the  rapidity 
with  which  ])roduction  charts  and 
progress  schedules  have  been  intro- 
duced in  large  manufacturing  plants 
and  adopted  by  large  corporations. 
The  progress  chart  has  likewise 
had  its  place  in  the  work  of  large 
i)uilding  concerns  and  has  resulted 
in  such  obvious  benefits  where  used, 
that  its  ado])tion  can  be  strongly  ad- 
vocated for  even  the  smallest  opera- 
tions. Early  in  Hogg.scMi  Brothers' 
career  the  need  was  felt  for  some 
orderly  visible  method  of  keei>ing 
in  touch  with  the  progress  of  a  num- 
ber of  operations  all  going  forward 
simultaneously.  Various  forms  of 
charts  were  experimented  with,  until 
the  form  now  in  use  in  our  con- 
struction department  was  adopted 
as  the  one  mosf  .satisfactory  from 
every  standpoint.  This  progre.ss 
chart  is  now  used  for  every  one  of 
the  company's  building  projects, 
from  the  smallest  alterations  to  the 
largest  bank  and  office  buildings. 

Functions  of  the  Chart 

With  a  ])rogress  chart  an  entire 
building  operation  becomes  an 
orderly  progression  of  events,  each 
step  anticipated,  fully  prepared  for 
and  falling  smdothly  into  its  place 
after  the  preceding  step ;  the  builder 
being  able  to  estimate  accurately 
the  completion  date  of  the  job  and 
the  owner  receiving  his  building  on 
time. 

Hut,  most  imiiortant  of  all.  the 
greatest  advantage  of  the  progress 
chart  is  to  be  found  in  its  money- 
saving  feature.  Such  a  method  of 
controlling  a  building  ojieration  re- 
sults in  a  very  material  saving  on 
the  total  cost  of  the  operation.  To 
get  a  clear  conception  of  the  way 
cost  can  be  reduced  by  means  of 
the  chart,  it  is  necessary  to  state 
briefly  its  use. 

.\t  the  start  of  each  operation,  it 
is  scheduled  on  a  chart  (Fig  1 ). 
which  gives  specific  dates  for  the 
completion  of  all  the  steps  compris- 
ing the  job.    Such  a  schedule  must, 
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of  course,  be  prepared  by  one  who 
is  widely  experienced  and  familiar 
with  s^eneral  conditions,  as  well  as 
the  features  peculiar  to  each  project. 
The  typical  jirogress  chart  includes 
such  items  as  "temporary  quarters," 
"demolition,"  "structural  steel,'' 
"masonry."  "cut  stone,"  "carpentry," 
"hardware,"  "plumbing,"  "heating,'' 
"electrical  installation,"  "floor  con- 
verings."  "lighting  fixtures,''  etc., 
clear  through  to  the  "final  clean- 
up." 'I 

In  addition   to  the   specific   dates 
for   the    completion   of    the    various 
stages  mentioned,  the  progress  chart 
carries  delivery  dates  for  all  manu- 
factured   articles   which    are    to    go 
into  the  completed  building.     This 
is  the  secret  of  both  the  cost-reduc- 
ing function   of  the  chart  and   also 
of  its  success  as  a  "time  table ;"  for, 
in    order    to    keep    to    the    building 
schedule,   it   is   necessary   to   insure 
the  compliance  of  the  manufactures  with  their  delivery 
dates.     A   very   integral   part  of   the   .schedule   is   the 
"subschedule"    of    secondary    processes.      Therefore, 
there  is  scheduled,  prior  to  each  delivery  date  at  the 
site,   the   required    time   for   the   various   steps   in   the 
manufacture    of    the    finished    i)roducts.      The    orders 
are  then  placed  in  plenty  of  time,  the  manufacturers 
followed  up  at  each  step-  and  their  progress  checked 
against  the  requirements  for  delivery  on  time. 

Purchase  and  Delivery  Chart 

The  scheduling  of  the  time  required  for  the  manu- 
facture of  the  various  fini.shed  products  appears  on 
the  chart  only  as  the  distance  between  the  "buy''  and 
"delivery"  dates.  The  actual  record  of  these  pro- 
cesses is  kept  separately  on  a  secondary  chart  called 
the  "Purchase  and  Delivery  Chart"  (Fig.  2).  On 
this  chart  are  entered  the  dates  for  ten  steps  which 
carry  each  sub-order  through  to  delivery  at  the  site. 
These  dates  are : 

Order  date ;  plans  and  specifications  to  manu- 
facturer;  full  size  details  and  template  measurements 
to  manufacturer ;  shop  drawings  returned  for  correc- 
tions ;  shop  drawings  approved  ;  manufacturer's  prom- 
ise of  delivery;  final  date  of  shipment;  bill  of  lading 
received;  superintendent's  report  of  delivery. 

Further  details,  such  as  the  record  of  the  various 
items  of  an  order  for  bronze  work,  for  instance,  are 
kept  in  the  form  of  a  tickler  card.  TMs  arrangement 
accomplishes  two  things:  first,  it  keeps  the  tries  and, 
by  simplifying  the  entries  of  progress  chart  down  to 
a  minimum  of  enprogress,  results  in  its  being  kept 
up  and  used ;  second,  it  allows  for  a  much  more  de- 
tailed description  of  the  minutiae  of  each  subschedule 
than  would  be  possible,  were  this  information  all  to 
go  on  the  central  chart.  A  further  advantage  is  the 
possibility  thus  afforded  of  dividing  up  the  purchasing 
on  all  current  operations  between  a  number  of  ex- 
ecutives, each  of  whom  is  responsible  only  for  the 
buying  for  the  jobs  with  which  he  is  entrusted.  The 
follow  up  of  manufacturers  and  the  entries  on  the 
"Purchase  and  Delivery  Charts"  are  in  charge  of  an 
exi)editing  executive,  who  has  this  function  only.  This 
man  receives  carbons  of  all  orders  to  sub-contractors, 
which  serve  as  his  cues  for  the  entries  on  his  charts. 
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Fig.    2 — Purchase   and    delivery   chart 

after  which  he  takes  the  initiative  and  acts  as  a  liaison 
officer  between  the  purchasing  department  and  the 
other  departments  of  the  organization  as  well  as  with 
the  sub-contractors. 

Checking  Done  by  Home  Office 

In  the  case  of  our  own  concern,  where  each  job 
is  under  supervision  of  one  of  our  superintendents, 
the  checking  up  for  manufacturers  is  done  by  the 
home  office,  while  the  su])erintendents'  regular  reports 
indicate  the  amount  of  material  received  at  the  site 
at  each  date  of  writing  and  summarize  each  week  the 
progress  in  each  division  of  an  operation.  These  re- 
ports are  then  checked  against  the  job  .schedule  in 
the  home  office. 

This  method,  which  has  been  developed  for  the 
insurance  of  prompt  deliveries  of  materials,  .shortens 
the  time  required  for  the  construction  of  a  building, 
results  in  a  consequent  saving  in  the  total  cost  of 
the  owner,  and  gives  him  his  building  for  use  or  for 
income-|)roducing  ])uriM)ses  at  an  earlier  date  than 
would  be  possible  without  some  such  form  of  schedul- 
ing and  controlling  the  i)rogress  of  construction. 


Heating  of  Toronto  Live  Stock  Arena 

Mr.  Malvern  V.  Thomas,  consulting  engineer,  229 
College  Street,  Toronto,  has  been  retained  to  pre- 
pare the  specifications  for  the  heating  of  the  civic 
live  stock  arena  and  to  supervise  the  execution  of 
the  contract.  Tenders  for  the  work  are  being  ad- 
vertised, the  time  for  receiving  the  tenders  expiring 
on  Thursday  August  10.  Mr.  Thomas  reports  that 
a  complete  and  satisfactory  heating  system  for  the 
arena  can  be  installed,  at  an  estimated  cost  of  $104,- 
623.20,  using  oil  as  fuel.  The  city  architect  estimates 
the  cost  of  the  building  of  the  boiler  house  at  "^27 .- 
000.00.  the  combined  estimated  cost,  therefore,  being 
$131,623.00.  The  Board  of  Control  of  the  city  recently 
recommended  that  the  city  architect  be  authorized  to 
proceed  with  the  construction  of  the  building  of  the 
boiler  house  by  day  labor,  it  being  necessary  that  the 
boiler  house  should  be  completed  in  advance  of  tht 
installation  of  the  heating  equipment. 
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Living  Up  to  a  Standard  of  Responsibility— A  Code  of  Honor  in  the 
Industry  Whereby  it  Will  be  Built  Up  on  Principles  of  Fair- 
ness and  Justice 


By  JOHN  B.  LARNER 
Washington    Loan   and   Trust   Co.,   Washington,   D.C. 

Itcforc  ttu'   Ainrricaii   Coniitrih'liun   ('(*uiicil 


It  is.  a  sif^nlicaiU  fact  that  vvoild  tlion^hl  is  con- 
rentratinj;  more  and  more  upon  those  tilings  which 
make  for  the  morality  and  fair-mindedness  of  the 
[)eo|)l.e.     Invaria1)l_v   these  ijuestions  arise: 

in  this  or  that  i)ropositioii  up  to  the  standard? 
Does  it  measure  up  to  your  idea  and  mine  of  what  is 
right?  Does  it  give  an  impression  at  first  sight  of 
honesty  or  dishonesty?  Or  does  it  recpiire  close  ex- 
amination l)ecause  of  circumstances  which  arouse 
susi)icion? 

'ihese  questions  are  j)ertinent  tu  the  subject  ahout 
which  I  will  claim  your  attention  for  a  few  moments. 

It  must  be  admitted  that  there  is  a  standard  of 
morality.  But,  you  say,  what  is  that  standard?  Un- 
fortunately, man  is  so  constituted  that  he  is  prone  to 
tix  for  himself  a  standard  that  may  or  may  not  be  gen- 
erally approved  in  business  circles.  Still,  this  does  not 
mean  that  morals  are  so  lax  that  men  may  juggle  with 
them  in  such  fashion  as  to  enable  them  to  place  their 
own  construction  on  right  and  wrong  without  regard 
for  the  standards  generally  approved  by  conscientitms 
and  thinking  people. 

1  know  of  no  profession  or  trade  that  demands  a 
more  strict  adherence  to  the  standards  of  morality 
than  those  professions  and  trades  which  have  for 
their  purpose  the  ])hysical  improvement  of  the  world's 
surface.  The  building  of  homes,  the  construction  of 
l)ublic  or  private  improvements,  require  the  services 
of  men  who  are  honest  in  their  professions  and  trades. 
Contracts  may  be  worthless  paper  to  be  destro])ed  and 
disregarded  to  the  detriment  of  those  who  su|)ply  the 
numey,  expecting  and  having  a  right  to  expect  that 
the  spirit  of  the  contract  will  be  carried  out  with 
honestv  and  sincerity. 

Expensive  Experience 

1  well  remember  when  1  was  a  young  man,  hav- 
ing my  first  experience  in  the  matter  of  the  construc- 
tion of  a  house.  1  purchased  the  i)roperty  before  the 
hou.se  was  completed.  It  was  a  i)art  of  the  written 
contract  that  the  house  was  to  be  completed  according 
to  certain  plans  and  specifications,  which  were  first 
exhibited  to  me  and  approved.  I  found  after  1  had 
paid  my  money,  and  while  the  work  was  under  con- 
struction, that  the  plans  and  specification  had  been 
lost,  and  the  house  was  completed  in  a  dishonest  and 
unscrupulous  way. 

I  was  involved  to  such  an  extent  that  I  had  only 
two  courses  left  me,  namely,  to  bring  all  the  parties 
into  court  for  ecpiitable  relief  or  to  take  the  property 
as  it  was  constructed.  Rather  than  be  involved  in 
litigation,  almost  always  expensive  and  unsatisfactory 
at  best,  I  took  the  property  and  suffered  considerable 
financial  loss. 

We  have  reason  to  believe  that  in  many  instances 
contracts  are  disregarded  and  frauds  perpetrated  in 
the   matter   of    building    construction.        The    closest 


scrutiny  of  contracts,  specifications  and  drawing.s  is 
rc(|uisite  in  every  case.  The  builder  may  defraud  the 
owner  or  the  owner  may  defraud  the  contractcir.  It 
would  seem,  therefore,  that  there  should  be  some 
well  regulated  rule  or  standard  that  would  serve  to 
guide  |)eople  in  their  business  engagements. 

I  do  not  believe  that  any  hard  and  fast  rule  can 
be  devised  which  will  fix  a  standard  of  morality.  Thin 
would  seem  to  be  a  matter  of  conscience,  and,  so  far 
as  1  know,  conscience,  being  a  matter  of  the  mind 
of  the  individual,  cannot  well  be  governed  by  fixed 
rules  or  regulati(»ns.  Man's  resi>onsibility  to  his 
Maker,  if  recctgnized,  is  the  only  standard  known  to 
man  whereby  the  con.science  can  he  stimulated  and 
controlled. 

The  Guilty  Should  Suffer 

.Some  of  our  difficulties  would  be  solved,  and  re- 
course to  litigation  in  many  cases  would  l>e  avoided. 
if  public  oi)inion  were  strong  enough  to  condemn  im- 
proper ])ractices  in  strong  terms — so  strong  that  the 
guilty  man  is  shown  up  to  the  public  gaze,  renounced, 
and  by  law  forbidden  to  continue  longer  in  his  pro- 
fession or  trade.  It  is,  of  course,  doubtful  if  such  a 
law  could  be  made,  and  if  made,  there  would  be  so 
many  ways  of  evading  its  enforcement  that  it  would 
be  a  dead  letter. 

The  banker  whose  difficulties  are  many  and  ex- 
ceedingly coinjilex  has  to  be  c<Mistantly  on  the  alert 
to  prevent  falling  into  the  many  financial  pitfalls  that 
are  i)Ut  in  his  way,  in  attractive  form,  by  unscrupulous 
borrowers.  He  would  welcome  .stime  standard  o{ 
moralitv  which  would  enable  him  to  deal  with  his 
customers.     But  he  waits  in  vain. 

I  do  believe,  however,  that  a  standard  of  business 
ethics  could  be  devised  by  tho.se  familiar  with  the 
subject  which  would  go  a  long  way  toward  solving 
the  difticulty.  The  legal  and  medical  professions  have 
codes  of  ethics  which  contribute  in  ni>  small  degre!^ 
in  preventing  malpractice  and  fraud. 

There  are  certain  standards  now  used  by  archi- 
tects which  are  effective :  and  there  may  be  other  pro 
fessions  or  trades  which  have  codes  «>f  ethics.  S>  far 
as  I  know  these  codes  have  not  been  standardized. 
They  are  separate  and  distinct  one  from  the  other 
and  have  nothing  s|>ecial  in  OHiimon  for  their  enfonc 
ment.  Certainly  the  rules  of  one  organization  are 
not  binding  upon  any  other  organization  and  cannot 
be  etTective  without  concert  of  action. 

Would  it  not  be  |K>ssible  to  so  co-ordinate  these 
rules  or  codes  of  ethics  that  they  might  work  together 
and  be  effective  as  one  common  rule  or  standard  for 
all  such  organizati<)ns? 

Code  of  Construction  Ethics 
.\  method  might  be  devised  by  the  .\merican  Con- 
struction Council,  acting  with  representatives  from  the 
several    professions   and    trades,   whereby   a   ct^e   of 
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"construction  ethics"  might  be  formulated  and  adopt- 
ed, which  by  reason  of  the  power  and  infkience  of  the 
council  might  prove  effective,  ft  is  at  least  worth  a 
trial.  This  plan  may  not  be  workable  at  this  time,  but 
.something  must  be  done,  and  that  before  long",  to  stand- 
ardize the  rules  governing  the  professions  and  trades. 

it  is  not  right  that  any  class  of  men  should  so  con- 
duct their  business  as  to  be  able  legally  to  impose 
upon  their  fellowmen  by  taking  advantage  of  their 
needs  and  recpiirements.  This  is  a  great  question  and 
remains  unsolved.  We  hope  that  the  time  is  not  far 
distant  when  all  men  will  recognize  the  rights  of  their 
brethern,  be  content  to  deal  honorably  with  them  and 
be  .satisfied  with  a  fair  living  wage  or  profit.  If  the 
moral  standards  are  not  recognized,  we  cannot  hope 
to  prosper  either  in  a  businee  life  or  in  our  home  life. 
Neither  can  we  hope  to  see  the  world  progress  on  satis- 
factory lines  of  economy  unless  man  realizes  that  stand- 
ards must  be  built  upon  principles  of  truth  and  jus- 
tice. We  must  be  true  to  ourselves  and  to  our  neigh- 
bor. 

The  collapse  of  the  Knickerbocker  Theatre  in 
Washington  last  January  was  the  direct  result  of  the 
lack  of  true  professional  ethics.  One  has  no  right  to 
build  unless  he  conforms  to  the  true  ethics  of  his  busi- 
ness. 

Build  a  Standard  of  Responsibility 

I  cannot  impress  too  strongly  upon  you  business 
men,  from  the  viewpoint  of  a  citizen  interested  in  all 
you  may  do  in  this  conference,  the  importance  of  de- 
voting time  and  thought  to  this  great  subject  of  mor- 
al standards.  It  is,  I  believe,  essential  that  before  you 
clean  up  the  impurities  of  the  "construction  world" 
you  reach  the  morals  of  the  constructors;  and  then 
and  then  only  you  may  hope  for  a  speedy  solution  of 
your  problems.  There  must  be  a  standard  of  respon- 
sibility, and  this  applies  not  only  to  the  constructors 
but  as  well  to  those  who  employ  them.  • 

I  believe  that  better  days  are  coming  for  labor  and 
capital.  There  seems  to  be  a  turn  in  the  tide.  Men  are 
now  searching  for  real  causes.  Better  understand- 
ing is  near  at  hand.  Selfishness  must  stand  aside  and 
the  common  good  be  given  first  consideration.  The 
successful  prosecution  of  the  broad  ideas  and  aims  of 
this  Council,  conceived  for  the  good  of  mankind,  will 
solve  many  difficult  problems  and  bring  nearer  the 
era  of  better  understanding. 


District  Planning  in  the  Essex 
Border  Cities 

Utilities  Commission  Responsible  for  a 
Comprehensive  Town  Plan- 
ning Scheme 

By  an  amendment  to  the  Essex  Border  Utilities 
Act  in  1920,  the  Commission  was  vested  with  the 
powers  of  the  several  town  planning  commissions 
which  the  city  of  Windsor,  the  towns  of  Walkerville, 
Sandwich,  Ford  and  Ojilbway  were  authorized  to  ap- 
point under  the  Planning  and  Development  Act. 
Viewed  in  its  broadest  light,  this  function  properly 
exercised  and  with  the  support  of  interested  external 
bodies  should  develop  into  one  of  the  most  important, 
far  reaching  and  money-saving  offices  which  the  Com- 
mission has  been  called  upon  to  perfoim. 

Within  the  past  few  years,  the  Border  Munici- 
palities have  been  the  mecca  for  the  realtor  who  fore- 


saw possibilities  based  on  the  unquestioned  immediate 
development  of  some  areas  or  the  sometime  growth 
of  other  sections  contingent  on  industrial  expansion. 
The  growth  along  the  Border  has  been  ])henomenal. 
its  percentage  increase  being  ecjualled  in  the  past 
decade  by  only  one  city  in  Canada,  that  too  being 
industrial  in  character. 

Where  a  subdivision  is  to  be  placed  upon  the 
market,  the  owner  must  first  secure  the  approval  of 
the  municipality  in  which  the  subdivision  is  located. 
Jf  in  a  subunban  area  it  must  have  the  approval  of 
any  town  within  three  miles  or  of  any  city  within 
a  five  mile  radius  or  if  within  a  town  it  must  have 
the  approval  of  any  city  within  five  miles  of  its 
boundaries.  The  majority  of  subdivided  property  has 
been  within  suburban  areas  and  it  is  only  natural 
that  the  incorjjorated  municipalities  were  not  greatly 
concerned  nor  would  they  give  much  attention  to 
these  properties  other  than  that  required  by  the  Act 
unless  there  was  the  prospect  that  anj'  particular  sec- 
tion might  soon  be  included  within  its  corporate  area. 
Commission  Must  Approve  Subdivisions 

Sub.sequent  to  May  20,  1920,  all  subdivisions  within 
the  area  known  as  the  urban  zone  of  the  Border 
Municipalities  were  required  to  be  submitted  to  the 
Commission  for  their  consideratirju.  A  town  planning 
committee  was  api^ointed  and  all  plans  were  sub- 
mitted to  them  for  their  consideration  before  being 
signed  by  officials  of  the  Commisssion. 

It  was  apparent  that  intelligent  oversight  could 
not  be  given  to  this  work  unless  a  complete  and  cor- 
rect map  of  the  entire  Border  District  was  available 
showing  all  streets,  highways,  and  existing  subdivided 
areas.  The  boundaries  of  the  urban  zone  were  also 
irregular,  being  circular  in  outline.  The  first  step  of 
the  Commission  was  to  have  a  map  prepared,  fixing 
arbitrary  boundaries  of  such  an  area  by  straight  lines 
but  as  nearly  as  possible  to  include  the  area  as  defined 
in  the  Planning  and  Development  Act.  This  map 
was  submitted  to  the  Ontario  Railway  and  Munici- 
])al  Board  and  approved  by  them  on  January  20,  1921. 

The  Commission  instructed  its  engineer  on  August 
18,  1920,  to  prepare  a  set  of  maps  which  would  form 
the  basis  for  later  district  planning  studies  and  which 
would  enable  the  ])lans  presented  from  time  to  time 
to  be  co-ordinated  with  areas  previously  divided  im- 
til  a  definite  district  plan  was  presented.  This  work 
was  proceeded  with  until  January  21,  1921,  when  the 
availal)le  appropriation  was  expended.  It  was  again 
undertaken  by  resolution  of  the  Commission  on  Aug- 
ust 15  and  the  work  is  now  nearing  completion. 

Since  July,  1920,  83  plans  have  been  approved  by 
the  Commission.  In  about  one-third  of  them,  altera- 
tions have  been  requested  and  secured  before  they 
were  officially  approved.  In  some  instances,  plans 
were  received  which  when  rejected  by  the  Commis- 
sion were  not  returned  by  the  owners,  the  property 
being  sold  iby  metes  and  bounds  rather  than  by 
registration.  This  means  of  transferring  property 
can  offset  to  some  degree  any  eiTort  which  may  be 
made  to  regulate  small  areas  in  their  relation  to  adjoin- 
ing property. 

The  Commission  has  adopted  a  regulation  pro- 
viding for  a  minimum  lot  width  of  35  feet  from  January 
1,  1922.  This  is  one  of  the  first  steps  toward  a  cor- 
rection of  the  abuse  of  subdivided  areas  in  this  dis- 
trict. It  is  hoped  that  Town  planning  legislation  will 
be  secured  which  will  enable  any  municipality  to  deal 
with  the  many  problems  which  arise  in  this  very  im- 
portant phase  of  urban  or  suburban  development. 
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The  Contract  Record's 

Weekly  House  Suggestion  No.  29 


Stucco  and  wood  trim  combine  very  attractively 
in  the  exterior  appearance  of  the  residence  illustrated 
herewith,  which  was  erected  recently  on  Duart  Park 
Ave.,  Toronto,  by  Mr.  H.  Addison  Johnston.  The 
wooden  shingle  roofing  is  stained  brown  to  match  the 
trim  and  the  dark  red  brick  around  the  front  entrance 
and  large  bay  window  and  in  the  chimney  and  founda- 
tions adds  a  pleasing  touch  of  color  to  the  general 
appearance.  The  stucco  is  on  brick  to  the  second 
floor  and  on   metal   lath   above. 

The  large,  bright  living  room  at  the  front  of  the 
house  is  furnished  with  handsome  brick  fireplace  -with 
tile  base.  The  hall  is  divided  into  two  sections,  the 
main  staircase  to  the  second  floor  being  located  «in 
the  front  section  and  the  cloak  room  and  entrance  to 
cellar  stairway  in  the  rear  section.  The  kitchen,  pantry 
and  breakfast  room,  as  seen  on  first  floor  plan  repro- 
duced herewith,  are  conveniently  grouped  at  the  rear. 
The  breakfast  alcove  is  a  labor-saving  feature  that  is 
being  incorporated  in  many  of  the  new  homes,  but 
not  in  all  of  them  has  it  found  so  convenient  a 
location  as  in  this  particular  residence.  There  are  two 
entrances  at  the  rear,  one  on  the  pantry  and  the  other 
on  the  rear  verandah. 

The  trim  throughout  the  house  is  gufnwood,  with 
the  exception  of  the  dining  room  and  living  room, 
wliich  are  trimmed  in  walnut  and  have  beamed  ceilings. 
The  ceilings  and  walls  to  moulding  in  these  two  rooms 
and  in  the  hallways  are  of  rough  stucco  type.  The 
second  floor  is  finished  in  white  enamel,  with  mahogany 
doors  and  solid  brass  hardware  throughout,  and  the 
breakfast  alcove  on  the  first  floor  is  also  finished  in 
-white  enamel.  The  flooring  throughout  the  house  is 
of  oak. 

There   are   four   good    sized   bedrooms,   a    sunroom 


and  bathroom  on  the  second  floor,  every  bedroom  being 
conveniently  located  off  the  upper  hall  and  each  fur- 
nished with  roomy  closet. 

Besides    the    large    boiler    room    in    the    baDcment, 


there  is  space  for  coal  storage,  fruit  storeroom  and 
laundry.  The  heating  system  is  of  the  hot  water  type. 
Mr.  H.  .Addison  Johnston,  13  Silver  Birch  .^ve„ 
Toronto,  designed  this  residence,  which  is  located  in 
the  beautiful  Beach  District  of  the  city. 
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New  Brick  Plant  at  Credit  Forks,  Ont. 

The  brick  plant  at  the  Credit  Forks,  Ont.,  recently 
purchased  by  J.  H.  McKnight  of  Toronto  has  been 
thoroughly  overhauled  and  began  operations  this 
week.  It  will  at  present  make  both  .face  and  stock 
brick,  l)ut  later  there  will  be  installed  a  plant  for  the 
manufacture  of  hollow  block  ware.  The  plant  will 
be  known  as  the  Caledon  Mountain  Shale  Products 
with  head  office  at  88  St.  David  St.,  Toronto. 


Mainly  Constructional 

East  «nd  West— From  Coast  to  Coast 


Milton  Pressed  Brick  Co.  Ltd.,  will  move  their  Toronto 
office  and  show  room  from  48  Adelaide  W.,  to  the  southwest 
corner  of  Adelaide  and  Bay  Streets. 

The  master  plumbers  at  Ottawa  have  signed  an  agree- 
ment with  the  men  effective  until  April  30,  1934,  the  men 
accepting  the  offer  of  80  cents  an  hour. 

Alterations  to  the  Canada  Cement  Company's  mill  at 
Lakefield,  Ont.,  are  at  present  under  way,  which,  when  com- 
pleted,  will   practically   double   the   capacity   of   the   old    niill. 

A  permit  has  been  granted  to  Michael  Tassef  to  erect  a 
new  movie  theatre  in  Toronto,  at  2789  Dundas  St.  West. 
The  proposed  structure  will  cost  $130,000  and  will  be  a 
three   storey   building,   including   several   stores. 

Traffic  has  been  closed  on  the  Gerrard  St.  bridge, 
Toronto,  and  the  dismantling  of  the  old  'bridge  has  com- 
menced, to  make  way  for  the  new  $641,000  steel  and  con- 
crete structure,  which  will  take  16  months  to  construct. 

October  9  this  year  will  be  fire  prevention  day  in  Can- 
ada. Citizens  are  asked  to  inspect  their  property  and 
eliminate  any  fire  hazards  on  that  day.  This  inspection  is 
to  be  applied  also  to  factories,  public  buildings,  warehouses, 
etc. 

A  recent  report  states  that  the  machinery  is  being  in- 
stalled at  McMurray,  Aha.,  for  the  extraction  of  oil  from 
the  tar  sands  in  this  district.  In  a  recent  test,  reads  the 
report,  two  and  half  pints  of  lubricating  oil  were  extracted 
from  25  lbs.  of  tar  sands. 

The  government  of  British  Columbia,  this  year  is  spend- 
ing $99,000  on  settlement  roads,  $198,606  on  trunk  roads 
serving  settlements,  $7.58,21.5  on  main  trunk  roads  and  $250,- 
000  on  hard  surfacing.  Practically  all  work  is  to  be  done 
this   year. 

It  is  stated  that  the  Canadian  Johns-Manville  Company 
are  planning  the  erection  of  a  huge  plant  for  the  manu- 
facture of  the  finished  product  asbestos,  at  Asbestos.  P.  Q. 
The  projected  plant  is  estimated  to  cost  over  $1,000,000  and 
the  report  states  that  work  is  to  be  commenced  very  shortly. 

There  is  a  likelihood  of  the  formation  of  a  town-planning 
commission  at  Sault  Ste.  Marie,  Ont.  The  proposal  came 
up  for  discussion  recently  in  council  and  was  apparently 
favorably  received,  but  no  immediate  action  was  decided  upon, 
the  matter  l)eing  referred  to  a  committee  for  further  con- 
sideration. 

The  expenditure  of  $123,000  on  civic  improvements  was 
ratified  by  the  ratepayers  recently  at  Halifax.  This  amount 
was  made  up  by  the  following  by-laws:  $45,000  for  the 
erection  of  a  Nurses'  Home  at  the  city  hospital:  $30,000  for 
permanent    sidewalks;    $35,000    for    water    works    extensions; 


$25,000  for  sewer  extensions,  and  $7,000  expenditure  on  parks 
in   the  city. 

It  looks  as  if  Petrolea,  Ont..  will  secure  the  big  new 
plant  of  the  Peninsula  Sugar  Co.  Ltd.  Tenders  have  been 
called  for  the  blasting  and  grading  of  1,400  yds.  of  railway 
trackage  and  the  required  railway  ties,  and  it  is  expected 
that  tenders  for  the  construction  of  the  plant  itself  will  be 
called  for  shortly. 

There  are  possibilities  of  a  general  strike  in  the  very 
near  future  among  the  workers  on  sections  1  and  2  of  the 
Welland  Canal.  It  is  claimed  that  the  contractors  on  these 
two  sections  are  not  paying  the  schedule  rate  and  demands 
have  been  made  for  increased  wages,  retroactive  to  May  1. 
Representatives  of  the  workers  have  taken  up  the  matter 
with  Hon.  James  Murdock,  minister  of  labor,  at  Ottawa. 

The  eleventh  annual  convention  of  the  American  Associa- 
tion of  Port  Authorities  is  to  be  held  in  Toronto,  Ont.,  Sept. 
14  to  16.  1922.  The  convention  will  be  followed  by  an  ex- 
cursion from  the  St.  Lawrence  River  to  Montreal  and  then 
to  Quebec,  at  both  of  which  cities  the  port  facilities  will  be 
inspected  under  the  auspices  of  the  local  authorities.  The  sec- 
retary of  the  association  is  M.  P.  Fennell,  Jr.,  of  the  port  of 
Montreal. 

An  enthusiastic  meeting  was  held  recently  at  Sarnia, 
Ont.,  of  about  100  good  roads  men,  interested  in  the  con- 
struction of  a  scenic  highway  from  Windsor  to  Owen  Sound, 
via  Sarnia  and  Goderich.  It  is  proposed  to  follow  the  shore 
of  Lake  St.  Clair  and  River  St.  Clair,  through  Belle  River, 
Stoney  Point,  Chatham,  Wallaceburg,  Port  Lambton,  Som- 
bra,  Courtright.  Corunna,  Sarnia,  Kettle  Point,  Port  Frank, 
Grand  Bend,  Goderich,  Kincardine,  Southampton  and  Owen 
Sound,  the  road  to  keep  as  close  as  possible  to  the  shore 
of  the  various  waters  along  the  routes.  The  name  Windsor- 
Goderich  Blue  Water  Highway  was  decided  upon  and  an 
association  by  this  name  was  formed,  with  the  fpUowing 
officers:  President,  J.  M.  Mac.\dams,  Sarnia;  first  vice- 
president,  J.  O.  Lundy,  Windsor;  second  vice-president,  W. 
W.  Stover,  Sombra;  third  vice-president.  Mayor  Wigle, 
Goderich;  secretary,  George  P.  France,  Sarnia;  treasurer, 
George  Wands,  Chatham.  An  advisory  board  and  publicity 
committee  was  also  elected,  the  latter  under  the  chairman- 
ship of  William  Gray,  of  Chatham,  president  of  the  Kent 
Motor  Club.  A  resolution  to  the  Minister  of  Highways  was 
unanimously  adopted  asking  for  the  designation  of  a  high- 
way along  the  aibove  route. 


Personal 

Mr.  R.  W.  Catto,  architect,  has  opened  an  office  at  47 
King  St.  W.,  Toronto. 

Mr.  J.  C.  Gardner,  city  engineer  of  Niagara  Falls,  Ont., 
resigned  recently  from  this  position. 

Mr.  Frederick  C.  Clarke,  of  Toronto,  has  been  appointed 
industrial  commissioner  of   Niagara   Falls.   Ont. 

Mr.  John  B.  McRae,  B..\.Sc..  of  Ottawa,  has  been  appoin- 
ted by  the  Hydro-electric  Power  Commission  to  investigate 
and  report  on  the  location  of  a  joint  gauging  station  and  the 
regulation  of  the  Trent  waters  to  avoid  any  dispute  as  to  the 
regulation  and  flow  of  water  in  the  Trent  system. 


Trade  Incorporations 

R.  B.  Haley  &  Company.  Ltd..  with  head  office  at  Tor 
onto,  capital  $150,000,  to  carry  on  the  business  of  builders  and 
to  handle  building  supplies. 

The  Loxel  Tile  Company  of  Ontario,  Ltd.,  with  head 
office  at  Toronto,  capital  $60,000,  to  manufacture  and  deal  in 
tile,  brick  and  building  materials. 
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Speculative  Activity  Passing  — Sounder 
Development  Ahead 

During  July,  construction  contracts  awarded  in 
Canada,  according-  to  MacLean  Building  Reports. 
Limited,  amounted  to  $26,694,200,  compared  with 
$35,620,400  in  June  and  $17,741,400  in  July.  1921. 
Residential  building  accounted  for  35.3%  of  the  July 
total,  and  amounted  to  $9,434,400.  Business  building 
amounted  to  .$8,146,400.  or  30.5%  of  the  total :  indus- 
trial building.  $1,397,800  or  5.3%;  public  works  and 
utilities.  $7,715,600  or  28.9%.  The  value  of  contem- 
])laled  new  work  reported  during  July  was  $30,970,600. 

During  June,  the  wholesale  price  index  of  48 
building  materials  advanced  slightly,  and  is  now 
79.7%  above  1913.  compared  with  a  peak  of  183.8% 
reached  in  May,  1920.  Prices  have  now  declined 
36.6%  from,  the  high.  The  recent  slight  upward 
trend  in  material  costs  is  the  result  of  a  sudden  de- 
mand for  material  and  labor  at  a  time  when  material 
stocks  were  low.  It  is  interesting  to  note,  however, 
that  production  is  increasing  and  that  a  large  propor- 
tion of  the  building  material  plants  are  working  full 
time,  and  in  many  cases  overtime,  in  order  to  meet 
the  demand.  It  is  not  anticii)ated  that  increases  will 
be  great,  in  fact,  the  cost  of  building  will,  over  a  long 
period  of  years,  decline  gradually,  with  here  and  there 
a  brief  increase  as  the  volume  of  activity  becomes  un- 
usually large.  This  is  a  logical  prediction  and  indi- 
cates that  the  average  building  project  may  now  be 
undertaken    without   fear  of  a   too  great   decrease   in 


rcpriidiu'tiun    \alue   with    a  c«n»e(nicnt    shrin!<af;c  of 
investm(nt  and  mortgage  loan  collateral. 

It  is  ajijiarent  that  we  have  passed  the  crest  of 
the  first  wave  of  building  activity  represented  by 
speculative  development.  We  are  now  entering  the 
.second  and  sounder  period  wherein  better  ty|>en  of 
buildings  will  be  constructed,  and  there  will  be  much 
greater  activity  in  architectural  <»flfices.  Many  large 
building  projects  which  have  been  held  up  during  past 
years  are  now  being  rapidly  de.veloped  into  the  con- 
tract stage,  and  considerable  activity  is  in  prospect  in 
the  better  types  of  housing  and  the  provision  of  a 
great  number  of  educational  and  institutional  build- 
ings, public  buildings  and  business  buildings.  Now 
that  general  business  conditions  have  become  partly 
readjusted,  good  harvests  should  prove  an  active 
stimulant.  If  they  turn  out  as  well  as  now  predicted, 
they  ought  to  put  a  decided  kick  into  fall  trade. 

"The  Reign  of  Prosperity" 

Apparently  the  war,  and  the  boom,  and  the  slump. 
and  the  very  gradual  recovery  that  has  followed  the 
misfortunes  through  w  hich  Canada  has  passed  during 
the  last  ten  years,  have  not  yet  worked  a  final  and 
effective  cure  in  some  quarters.  .At  a  |iolitical  nteet- 
ing  in  Victoria  recently,  of  which  the  cnrcasion  was  the 
visit  to  the  West  coast  of  .several  of  the  Federal 
cabinet  ministers,  a  |)rominent  local  member  voiced 
the  sentiment  that  the  problem  of  settlement  is  the 
chief  concern  of  the  western  pn)vince — that  "immi- 
gration is  necessary,  and  with  it  would  come  wealth, 
unemployment  would  he  solved  and  prf>sperity  reign."' 

Statements  of  this  kind  are  harmful,  because  the 
half-truth  contained  in  them  tends  to  obscure  the 
issue,  which,  at  the  moment,  is  the  provision  "of  cer- 
tain and  remunerative  employment  for  the  population 
already  in  the  country.  .\n  immigration  policy  which 
would  bring  in  a  targe  number  of  settlers  who  might 
expect  to  earn  a  living  in  the  building  trades,  would 
seriously  aggravate  the  present  unemployment  pn>- 
blem,  which  slowly  returning  pros|>crity  has  not  as 
yet  solved  by  any  means. 

"The  reign  of  prosperity'"  is  a  particularly  mis- 
leading expression.  Prosperity  does  not  come  of  it- 
self as  this  would  imply,  nor  is  it  a  permanent  condi- 
tion. It  is.  more  than  anything,  a  state  of  mind  which, 
owing  to  the  complexity  and  interdejjendence  of 
modern  life,  is  international  in  scoj)e.  Just  as  an 
indefinite  "they"  fix  or  change  the  fashions  and  styles 
in  dress  and  manners,  so  an  influence  very  difficult  of 
definition  or  discovery  by  the  average  business  man 
determines  the  changes  of  atmosphere  in  finance  and 
general  business  which  make  the  difference  between 
times  of  depression  and  those  of  prosperity. 

But  this  influence,  which  may  be  and  usually  is 
supposed  to  be  centred  at  London  or  N'ew  York  o. 
Chicago  or  Montreal  as  the  case  may  be.  L<  it.self  gov 
erned  by  the  changes  in  conditions  at  the  distant  cen- 
tres of  trade  or  work.  It  is  a  barometer,  in  short,  of 
the  composite  mind  and  business  feeling  of  those 
many  centres  where  its  own  trading  is  done,  and  rises 
or  falls  in  tone  to  adjust  itself  to  the  optimism  or 
pessimism  found  in  those  outlying  places. 

Thus  the  circle  is  complete.  Each  outlying  point 
contributes  to  the  weight  of  evidence  which  cause> 
the  central  barometer  to  rise  or  fall,  and  this  in  turn 
reacts  causing  times  of  depression  or  prosperity   in 
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business.  An  optimistic,  forward  tendency  in  any 
part  of  the  world  will  therefore  assist  in  the  upward 
movement  towards  prosperity  everywhere  else. 

But  optimism  alone  is  not  enough,  otherwise  pro- 
nouncements of  the  kind  here  criticized  would  of 
themselves  bring  improvement.  The  great  necessity 
is  work,  of  a  hard  unremitting  sort  to  which  unfor- 
tunately many  do  not  take  kindly  now-a-days.  This, 
we  are  told,  has  also  been  the  case  in  the  west,  wher^ 
there  has  been  a  tendency  to  concentrate  constructive 
activities  on  tlie  provision  of  urban  comforts  rather 
than  on  definite  productive  enterprises.  That  this 
tendency  is  in  the  reconstruction  period,  changing  to 
one  of  active  encouragement  to  industries  of  a  sort 
that  utilize  and  develop  the  natural  resources  of  the 
country  is  more  solid  ground  of  hope  for  a  time  of 
prosperity  than  a  furtherance  of  the  old  habit  of  look- 
ing for  some  one  from  outside,  be  he  immigrant  or 
financier,  to  bring  prosperity  to  us.  It  can  never  be 
too  strongly  emphasized,  that  a  little  of  the  self-de- 
pendence that  made  the  early  settlers  of  the  country 
prosperous,  in  days  when  the  population  was  very 
much  smaller  than  it  is  to-day,  will  accomplish  as 
much  or  more  for  us,  their  successors. 


Help  to  Enact  a  Uniform  Lien  Law 
for  Canada 

~  The  Association  of  Canadian  Building  and  Con- 
struction Industries  has  been  informed  that  one  of 
the  subjects  which  will  come  up  for  discussion  at  the 
coming  meeting  of  the  Commission  for  Uniformity 
of  Laws  in  Canada  is  that  of  a  standard  mechanics' 
lien  act  for  the  Dominion.  The  meeting  of  the  above 
commission  will  probably  be  held  just  prior  to  that 
of  the  Canadian  Bar  Association  this  month  and  the 
results-  will  then  he  presented  to  the  legislatures  of 
the  various  provinces  for  action. 

The  question  of  miechanics'  liens  is  one  which  is 
important  to  every  one  engaged  in  the  building  and 
construction  industry.  Differences  of  opinion  exist 
regarding  certain  phases  of  the  existing  laws,  as  the 
result  of  the  effect  of  their  operation  on  supply-men, 
and  on  sub-contractors  and  general  contractors. 

The  A. C. B.C. I.  desires  to  be  a'ble  to  jiresent  a  case 
to  the  Commission,  and  would  like  to  obtain  from  con- 
tractors statements  of  their  experience,  and  sugges- 
tions as  to  changes  in  the  laws.  Contractors  are, 
therefore,  asked  to  reply  to  the  following  questions : — 

What  changes  do  you  suggest  in  your  Ljen  Law? 
What  improvements  in  its  operation?  Do  you  think 
the  present  law  is  adequate?  What  features  do  you 
think  should  be  included  in  any  uniform  law  for 
Canada  ? 


International  Roads  Congress  to  Meet 
Next  May 

A  certain  indication  that  after  eight  years  of  war 
and  upheaval  the  world  is  beginning  to  retui^n  to  a  nor- 
mal state  is  contained  in  the  announcement  that  the 
international  Road  Congress,  which  ceased  operations 
in  1914  because  of  the  Pluroi^ean  conflict,  is  to  resume 
its  deliberations  early  next  May  at  Seville,  Spain.  The 
program  for  what  promises  to  be  the  greatest  and 
most  important  conference  on  highway  improvement 
ever  held  has  just  been  received  from  the  office  of  the 
general  secretary  in  Paris. 

Thousands  of  delegates  representing  national  and 
state    governments    and    good    roads    associations    in 


Canada,  Great  Britain,  the  United  States,  Belgium, 
.Vustralia,  New  Zealand,  China,  Japan,  France,  Italy, 
Holland,  Sweden,  Denmar'k,  Switzerland,  Argentina, 
Czecho  Slovakia,  Spain,  Portugal,  Norway,  Germany, 
Jugo  Slavia,  Poland,  Austria,  Cuba,  Chili,  Brazil  and 
many  other  countries  will  participate  in  the  congress 
and  exchange  views  and  experiences  for  mutual  bene- 
fit. English.  French  and  .S])anish  have  been  adopted 
as  the  official  languages. 

Canadian  delegates  will  go  to  the  meeting  deter- 
mined to  bring  the  next  congress  to  Canada.  The 
first  congress  was  held  at  Paris  in  1908  the  Second  at 
Brussels  in  1910,  and  the  third  at  London  in  1913. 


Coal  Shortage  Threatens  Building  Industry 

The  effect  of  the  coal  shortage  on  industrial  op- 
erations is  being  felt  by  the  cement  industry  and  the 
difficultv  of  obtaining  coal  has  caused  a  number  of 
U.  S.  plants  to  cease  operations  for  the  time  being. 
A  statement  issued  by  the  Portland  Cement  .Associa- 
tion in  Chicago  points  out  that  the  cement  industry 
is  the  fourth  largest  consumer  of  coal.  Many  of  the 
mills  have  'been  having  difficulty  in  securing  coal  for 
some  time.  With  the  regular  source  of  supply  shut 
off  by  the  strike  the  mills  have  been  forced  to  secure 
coal  from  more  distant  mines,  at  higher  prices  and  a 
longer  haul.  As  many  of  these  sources  are  now  cut 
off  the.  situation  has  become  acute  and  unless  the 
strike  adjusts  itself  in  a  few  weeks,  more  of  the  plants 
will  suffer. 

Coming  at  a  time  when  the  country  is  experiencing 
f)ne  of  the  greatest  building  booms  in  its  history,  a 
shortage  of  cement  would  have  a  serious  effect  on 
e".'ery  class  of  construction  operation.  .As  cement  en- 
ters into  practically  -every  building  that  is  erected 
the  cutting  off  of  the  cement  supply  through  the  coal 
strike  would  tie  up  many  of  the  building  projects. 
/\  similar  effect  would  be  felt  t)y  the  road  construc- 
tion industry,  as  cement  is  used  in  a  large  majority 
of  highway  programs. 


Road  Materials  Drop  in  Price 

I'igures  gathered  in  the  United  States  show  that 
average  prices,  January  to  May  1922,  for  road  ma- 
terials were  20  per  cent  lower  than  for  the  same  per- 
iod in  1921,  and  that  the  amount  of  materials  used,  as 
well  as  labor  employed,  increased  50  per  cent. 


Business  is  Brisk 

Building  activity  in  Ontario  is  gratifying,  ac- 
cording to  P.  W.  Gardiner,  of  P.  W.  Gardiner 
and  Son,  Limited,  door  and  sash  manufacturers. 
Gait,   Ont. 

"Building's  are  going  up  everywhere  in  the 
province,"  states  Mr.  Gardiner.  "Last  year's 
business  was  good,  but,  if  anything,  this  year's 
is  better.  Contractors  and  builders  are  busy  and 
the  trades  derive  corresponding  benefit." 


THK  CONTRACT  RF.CORD 


Club    Houses   with    Special   Features 


Two  Club  Quarters  in  the  Vicinity  of  Victoria,  B.C.,  Substantially 

Constructed  at  a  Moderate  Cost — In  One  of  Them  Special 

Features  of  Architecture  were  Involved 


Major  K.  B.  Spurgin  is  architect  and  G.  Calder 
contractor  for  the  new  club-house  now  approaching 
completion  for  the  Uplands  Golf  Club  at  their  new 
Cadboro  Bay  links  near  Victoria,  B.  C,  the  contract 
price  of  which  is  $5,4(30.00.  Other  items  are  plumb- 
ing $7S.5.00  and  drains  with  septic  tank  $260.00  mak- 
ing a  total  of  $6,445. 

l'"or  this  moderate  figure  the  club  is  obtaining  a 
building  of  solid  construction  planned  on  modern  and 
convenient  lines,  with  ample  accommodation  for  all 
purjioses.  The  foundation  is  of  concrete,  and  the 
l)uilding  itself  of  frame  construction,  2"  x  6"  studs 
being  used  for  the  walls.  The  building  faces  south, 
a  \erandah,  71'  by  9'  9"  on  this  side  overlooking  the 
green.  French  doors  give  access  to  the  entrance  hall 
from  the  verandah,  the  hall  containing  a  large  open 
fireplace  and  the  staircase  to  the  ladies'  rooms  above. 
There  is  also  an  enquiry  wicket  opening  into  the  sec- 
retary's room.    The  hall,  stairwell  and  upper  hall  are 


built  by  Williams,  Trerise  and  Williams,  contractors, 
for  the  CoUvockI  (iolf  and  Country  Club,  for  which 
I'.  Leonard  James  is  architect.  f>ome  difficult  pro- 
blems have  been  met  in  the  design  of  this  building. 


:n Q 


Club-houae   for    the    Uplands    Golf    Club    near    Victoria.    B.    C. 

l)antlled  to  a  height  of  4' 6"  with  tapestry  paper  and 
wood  rails.  The  upper  jjart  of  walls  and  the  ceilings 
are  ])lastcr  finish. 

The  secretary's  room  and  professional's  room  are 
centrally  placed  and  intercommunicating  with  each 
other  and  with  the  drying  room  and  the  men's  locker 
room,  which  occujiies  a  sjjace  of  a'bout  20' x  30*  at  the 
east  end  of  the  building.  Lavatories  are  attached. 
fitted  with  toilets,  urinals,  wash-basins  and  showers. 

The  dining  room,  which  occupies  the  entire  west 
end  of  the  l)uilding,  and  which  is  so  placed  as  to  over- 
look the  12th  and  18th  greens  is  a  spacious  room  also 
20'  X  30'  and  contains  a  large  oi)en  fire  place  with  a 
four  foot  opejiing.  Double  acting  doors  lead  to  the 
kitchen,  and  to  a  large  pantry,  which  are  fitted  with 
the  usual  conveniences,  including  sinks  and  drainers, 
range,  c()t)ler  and  a  roomy  back  porch.  .\  roomy  bal- 
cony off  the  dining  room  on  the  north  .side  overlooks 
the  1st  tee  and  the  '^th  green,  and  connects  with  the 
dining  room    bv    French   doors. 

Tile  upper  floor  contains  ladies'  rest  room,  locker 
room  and  dry  room  with  lavatory  attached.  A  feature 
of  this  floor  is  another  large  balcony,  facing  south. 
the  dimensions  being  9'6"x2r 

Unique  Features  in  the  Colwood  Club  House 

.\  second  club-house,  which  is  now  Hearing  com- 
pletion in  the  vicinity  of  Victoria.  B.  C.  is  that  being 


Vltn  and  acction  throufh  cntraDcea  o(  clab-hooM  lor  tbt  Culaual 
Cott    and    Councrr    Club.    Vittort^    B.    C 

which  is  of  the    ranrrbling    style    of  architecture  pe- 
culiarly  suitable    to    the    country    house    and   club 

building. 

The  site  chosen  for  the  building  is  the  highest 
point  of  land  on  the  course,  and  is  an  irregular  eleva- 
tion of  solid  rock.  The  result  of  this  choice  has  been 
that  entrance  to  the  building  may  be  had  from  three 
different  levels,  the  architect  having  very  ingeniously 
used  this  circumstance  to  add  verv  materially  to  the 
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picturesqueness  and  conxenience  of  the  building,  both 
as  to  its  exterior  ai>pearance  and  the  arrangement 
of  halls  and  staircases. 

The  main  entrance  is  on  the  north  side,  and  leads 
into  a  hall  way  underneath  the  service  room  shown 
on  main  floor  plan.  From  this  hall,  steps  lead  down 
to  the  lower  level,  where  are  located  men's  card 
room,  grill,  lavatories,  etc.,  and  from  which  a  second 
outer  door  leads  directly  to  the  course.  There  is 
also  a  staircase  leading  up  from  the  entrance  hall 
to  the  main  floor,  opening  on  the  upper  entrance 
hall,  around  which  are  grouped  the  secretary's  room, 
ladies'  rooms,  services  and  dining  hall. 

The  dining  hall  is  the  feature  of  the  building,  and 
is  an  immense  room  60'  x  30',  with  very  large  granite 
fireplaces  at  each  end.  The  vaulted  ceiling,  with  four 
very  heaxy  framed  trusses,  add  \  cry  materially  to  the 


effect.  East  and  south  of  the  dining  hall  is  a  terrace 
12  feet  in  width,  overlooking  the  course  from  an 
elevation  of  about  75  feet  above  the  general  level, 
thus  giving  an  excellent  view.  French  doors  along 
the  dining  hall  east  wall  give  access  between  terrace 
and  hall. 

The  dining  hall  is  to  be  finished  with  walnut 
panelling  to  the  springing  line  of  trusses,  with  plas- 
ter above,  which  will  give  an  exceedingly  rich  effect 
to  the  great  room. 

The  outside  finish  is  stucco  throughout,  with 
granite  facings  and  half  timbering  in  the  gables. 

The  general  contract  includes  jjlumbing  and  elec- 
tric wiring;  and  totalled  $17,800.  .\  small  amount  of 
blasting  was  required  in  the  prei)aration  of  the  found- 
ation, and  this  was  done  at  a  cost  of  $3.S4.00  as  a 
separate  contract. 


Plant  of  the  British  Columbia  Cement 
Company  at  Bamberton,  B.  C. 

Description  of  the  Methods  Adopted  in  the  Manufacture  of  Portland 

Cement — Special  Features  and  Equipment — Town  Site  and 

Conveniences  for  the  Employees 

By   the   Contract   Record's   Victoria,   B.   C,   Correspondent. 


The  plant  of  the  British  Columbia  Cement  Com- 
pany at  Bamberton,  B.  C,  has  many  points  of  inte- 
est,  both  as  regards  the  product  itself  and  the  de- 
tails of  its  manufacture,  and  as  to  the  various  items 
of  machinery  and  plant  generally  which  make  it  pos- 
sible to  turn  out  an  exceptionally  high  quality  pro- 
duct under  somewhat  difficult  conditions. 

The  process  is  an  adaptation  of  the  English  "White" 
process  to  the  use  of  the  raw  materials  available 
near  the  site,  the  location  of  which  was  selected  with 
a  view  to  convenient  shipping  facilities  as  well  as 
from  the  standpoint  of  availability  of  materials.  Lime- 
stone is  found  in  a  large  vein  on  the  site  of  the  plant, 
and  a  quarry  has  been  opened  for  its  recovery  at  such 
an  elevation  that  the  materials  has  a  down-hill  move- 
ment throughout  the  preliminary  grinding  processes. 
The  other  principal  ingredient,  constituting  the  clay, 
or  silica  and  alumina  element,  is  obtained  in  the  form 
of  shale  from  a  quarryat  some  distance,  and  is  brought 
to  the  works  on  scows,  from  which  it  is  lifted  by  a 
travelling  crane  into  cars. 

Quarry  Operations 

The  quarry  is  very  economically  worked  from  a 
high  face,  which  is  kept  at  about  the  angle  of  repose 
of  the  loosened  material.  Drilling  is  done  by  com- 
pressed air  drills,  and  holes  are  driven  to  a  maximum 
depth  qf  20  feet  before  the  shots  are  placed  and  fired. 
The  result  of  such  deep  drilling  is  that  while  large 
quantities  of  rock  are  loosened  at  each  shot,  a  good 
deal  is  in  the  form  of  large  boulders,  making  a  certain 
amount  of  "bull-dozing"  necessary.  After  the  lime- 
stone is  reduced  to  sizes  which  can  be  handled  by  the 
crushers,  it  is  lifted  by  a  one  yard  Bucyrus  electric 
shovel  into  narrow  gauge  cars  which  are  then  drawn 
up  an  incline  by  cable  to  an  automatic  tipping  me- 
chanism, where  the  rock  is  dropped  into  a  hopper 
above  the  first  crusher. 

The  maximum  size  of  rock,  after  passing  through 
these   crushers,    which    are   of    the    gyratory    type,    is 


about  13^",  with  a  considerable  proportion  of  smaller 
sizes  and  dust.  From  this  point  it  passes  into  the 
ball  mills,  after  mixture  with  the  correct  proportion  of 
crushed  shale,  which  has  meanwhile  been  passing 
through  an  independent  set  of  crushers. 

'Fhe  grinding,  from  this  point  onwards,  is  by  the 
wet  process,  salt  water  from  the  Inlet  being  used  in 
the  mills,  and  the  material  is  reduced  to  a  fine  smooth 
mud  known  in  the  works  as  "slurry."  This  passes 
through  screens  designed  to  prevent  the  passage  of 
any  foreign  particles  which  might  become  mixed  with 
.  the  mud  during  its  passage  through  the  grinding  mills, 
and  is  finally  pumped  by  a  high  pressure  three-cylin- 
der reciprocating  pump  to  the  slurry  tanks  up  on  the 
hill,  where  the  material  is  kept  in  constant  agitation 
by  a  stirring  njechanism.  Three  of  these  tanks  have 
been  built,  with  a  combined  capacity  of  about  40,000 
cubic  feet.  A  continuous  stream  of  slurry  is  fed  to 
the  kilns  from  the  tanks  by  another  set  of  pumps,  in 
excess  of  the  requirements,  the  overplus  being  re- 
turned to  the  tanks  by  a  small  flume. 

Rotary  Kilns 

The  rotary  kilns,  two  in  number,  are  at  the  high- 
est level  of  the  plant,  and  are  said  to  be  the  largest 
of  their  kind'  in  Canada.  They  are  steel  cylinders  10 
feet  in  diameter  and  over  180  feet  in  length,  and  have 
a  slight  inclination  from  the  rear  or  the  flue  end  to  the 
furnace  end  at  the  front.  The  slurry  is  introduced  at 
the  rear  end,  and  is  slowly  passed  through  the  kiln 
as  it  revolves,  being  gradually  heated  as  it  ])asses  from 
the  flue  to  the  hot  zone.  The  temperature  at  the  flue 
is  about  800  degrees  and  in  the  hot  zone  from  2,800  to 
3,000  degrees  Fahr. 

This  being  the  temjjerature  of  vitrification,  the 
material  is  now  clinkered,  and  drops  out  of  the  kiln 
at  a  white  heat  in  ])articles  in  size  from  sand  to  that 
of  an  egg.  The  kiln  firing  is  either  fuel  oil  or  powder- 
ed coal,  facilities  for  the  use  of  either  being  provided. 
A   powerful   jet  of   compressed   air   is   used   in   either 
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case,  in  combination  with  exhaust  fans  to  ensure  the 
necessary  high  temperature  in  the  kihi. 

I'Vom  tlie  kiln  the  clinker  passes  into  a  cooler,  also 
a  revolving;  cylinder,  at  the  end  of  which  is  a  screen 
which  rejects  any  pieces  which  are  too  larjje  to  go 
through  the  tube  mills  below.  l!elow  the  cooling  cyl- 
inder is  a  storage  bin  in  which  the  clinkers  are  ac- 
cumulated and  from  which  they  art  drawn  for  the 
final  grinding  process.  This  is  carried  out  in  tube 
mills,  partly  filled  with  an  assortment  of  hardened 
steel  balls  or  waterworn  beach  pebbles  selected  for 
their  hardness  and  smooth  surface.  These  grind  down 
the  cement  clinker  by  impact,  and  after  |)assing 
through  a  series  of  these  mills  the  material  is  to  all 


in  value  $250,000,  a  fact  which  in  itself  gives  an  in- 
dication of  the  large  amount  of  capital  required  for 
an  enter|>rise  of  this  kind. 

Handling,  Packing  and  Shipping 
With  the  cemtnt  manufacture  itself  thus  c<>ni|>lete. 
the  remainder  of  the  plant  is  devoted  to  the  handling, 
packing,  and  shipping  processes,  in  all  of  which  lalxjr 
saving  machinery  of  many  .sorts  finds  a  place.  .\» 
most  of  the  cement  .sold  is  shipped  in  the  familiar 
bags,  principal  attention  has  been  devoted  in  this 
plant  to  providing  efficient  handling  and  transport- 
ing devices  for  the  material  packed  in  this  manner, 
although  a  certain  quantity  is  packed  for  foreign  ship- 
ment in  paper  sacks  or  in  pa]>er-lincd  vv««<den  barrels. 


Making  Cement  at  the  Mill  of  the  British  Columbia  Cement  Co. 

Upper    left:       the    quarry.       Upper    centre:       the    wet    mill    where    the    raw    nuteri.U    «re    ground    into    llurry        Upp«    ri»»it:     theautoiubc    pra- 
portioning   machines.      Lower  left:    general  view  of   the   kilns,    10  ft.   in   diameter    by    110    ft.    long.    Bred    by    pulvcnnd    lueL      L,oww    t1«Bt:      at 

motor    and    gears    driving   the    180  ft.    kilns. 


intents  and  purposes  portland  cement,  having  received 
the  final  admi.xture  of  the  remaining  ingredients  by  an 
ingenious  autinnatic  machine  which  m/easures  the 
e.vact  proportions  rei|uired,  after  which,  and  a  fur- 
ther thorough  mixing,  tlie  now  completed  cement  is 
carried  along  trough  conveyors  with  a  screw  or  worm 
propelling  element,  to  tiie  storage  bins.  These  bins 
are  in  the  form  of  cells  and  a  total  storage  cai>acity 
is  provided  of  about  15,000  tons,  so  that  sufficient 
time  can  be  allowed  for  the  very  necessary  ageing 
process  before  the  cement  is  withdrawn  for  .sale.  The 
stock  of  cement  thus  kept  on  hand  will  appro.ximate 


Krom  the  row  of  filling  spouts  a  continuous  stream 
of  the  filled  bags  is  carried  along  on  belt  c«»nveyors 
and  dropped  into  the  ship's  hold  at  the  waterside,  and 
a  process  is  completed  in  which  manual  laU)r.  as  the 
actual  handling  of  the  raw  material  or  t>f  the  cement 
is  concerned,  is  practically  non-existent.  .\  consider- 
able amount  of  labor  is  required  nevertheless,  and  at 
the  present  time,  with  the  plant  running  at  about  half 
capacity,  there  arc  about  .M)  skilled  and  as  many  un- 
skilled laborers  and  mechanics  employed  about  the 
works. 

The  question  of  specific»tit>ns  is  an  ever-present 
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liroblem  at  any  cement  plant.  There  is  always  the 
ambition  to  raise  the  quality  of  the  product  on  the 
part  of  the  plant  managers  themselves  and  in  addi- 
tion to  this,  constant  watch  must  be  kept  of  the  chang- 
ing requirements  of  the  various  organizations  entrust- 
ed with  the  preparation  of  standard  specifications. 
And,  for  large  buildings  or  works  where  a  large  quant- 
ity of  cement  will  be  required,  it  is  not  infrequently 
the  case  that  some  special  requirements  will  be  made 
that  necessitate  the  preparation  of  what  almost 
amounts  to  a  special  brand  of  cement. 

It  is  this  constant  watchfulness  and  willingness  to 
meet  any  reasonable  requirements  in  the  specifications 
of  physical  qualities,  that  has  made  portland  cement 
the  dependable  material  that  it  is  to-day.  And  the 
watchfulness  does  not  begin  with  the  tests  of  finished 
cement  with  which  engineers  are  more  or  less  fa- 
miliar; in  fact,  these  tests  are  only  the  end  of  a  long 
series  of  tests  which  follow  the  materials  through 
every  stage  of  the  manufacture  and  check,  hour  by 
hour,  the  changes  which  must  occur  in  any  process 
which  is  using  for  its  constituent  materials  stone  or 
earth  as  taken  from  the  natural  strata,  which  are,  of 
course,  always  likely  to  vary  somewhat  in  quality. 

At  this  plant,  the  managers  are  very  proud  of  the 
fact  that  their  product  considerably  exceeds  in  cer- 
tain particulars  the  requirements  of  the  ordinary 
specifications.  As  an  instance,  it  may  be  noted  that 
in  the  fineness  test  the  product,  which  to  meet  the  re- 
quirements should  pass  a  screen  of  40,000  meshes 
to  the  square  inch  to  the  extent  of  78%,  exceeds  that 
minimum  by  nearly  10%,  with  a  corresponding  in- 
crease in  strength. 

Practically  all  the  buildings  of  the  plant  have  been 
built  in  reinforced  concrete,  and  the  same  applies  to 
the  dock  wall,  which  not  only  provided  ship  berths, 
but  was  the  only  means  whereby  a  flat  or  level  space 
could  be  provided  for  the  shops  and  buildings  at 
water  level,  as  the  side-hill  on  which  the  plant  is 
built  ran  straight  down  into  deep  water.  The  dock 
wall  is  a  composite  structure  of  concrete  piles  and 
sheet  piling,  and  although  the  conditions  of  the  site 
would  be  trying  to  such  a  structure,  gives  ample  evi- 
dence of  solidity  and  sufficient  strength. 

Power  for  the  many  purposes  of  the  manufacture 
and  subsidiary  operations  is  purchased  in  bulk  from 
the  British  Columbia  Electric  Railway  Company,  and 
is  brought  into  the  plant  at  high  tension.  A  sub-sta- 
tion, with  transformers  in  a  separate  compartment 
and  a  very  fine  switchboard  is  fitted  for  the  control 
and  measurement  of  the  incoming  current  and  the 
distribution  system,  and  on  another  floor  of  the 
same  building  watercooled  air  compressors  driven  by 
individual  motors  belt  connected,  supply  compressed 
air  for  drilling  in  the  quarry  and  for  running  of  hoists 
and  other  various  purposes. 

In  this  connection,  a  somewhat  unusual  feature  is 
incorporated  in  the  inclined  railway  which  is  used  for 
the  transportation  of  men  and  tools  to  the  various 
levels  of  the  works.  This  railway  is  on  a  grade  of 
about  35  degrees  and  the  car  is  handled  by  a  com- 
pressed air  hoist  and  cable.  The  conformation  of  the 
ground  is  such,  however,  that  at  half-way  up  it  is 
necessary  to  make  a  turn  of  about  45  degrees.  This 
is  accomplished  by  means  of  an  ingenious  turn-table 
arrangement,  the  car  being  locked  to  the  table  while 
the  turn  is  being  made.  A  second  caible  and  hoist 
then  make  the  balance  of  the  trip  to  the  top  of  the  in- 
cline. 

Powdered  coal  being  used  for  firing  in  the  rotary 
kilns,  a  coal  grinder  is  a  necessary  adjunct  to   the 


plant,  and  unlikely  as  it  may  seem,  the  coal  grinder 
house  is  almost  the  cleanest  portion  of  the  works.  The 
plant  consists  of  storage  bins,  grinder  and  dryer,  and 
is  housed  in  a  building  of  reinforced  concrete,  which 
is  perhaps  remarkable  for  the  fact  that  the  cement 
used  in  its  construction  was  obtained  from  beating 
returned  cement  sacks,  and  was  found  to  be  in  ex- 
cellent condition  after  storage  for  several  years  dur- 
ing the  war  when  the  plant  was  shut  down. 

Exhaust  fans  are  used  for  drawing  the  powdered 
coal  through  the  cylindrical  dryer,  which  consists  of 
two  concentric  shells  through  the  inner  of  which  fans 
draw  the  hot  gases  of  combustion  from  a  powdered 
coal  burner.  The  space  between  the  shells  contains 
the  coal  to  be  dried,  which  is  being  continually  passed 
through  by  suction  and  stored  above  for  use  as  re- 
quired. 

A  very  well  appointed  machine  shop  is  incorporat- 
ed in  the  plant,  capable  of  handling  any  repair  work 
which  may  be  required,  as  the  plant  is  far  removed 
from  any  commercial  shop  and  must  stand  upon  its 
own  resources  in  this  respect.  About  $100,000  is  in- 
vested continuously  in  spare  parts  of  various  kinds 
for  the  grinding  mills  and  other  machinery,  and  a  simi- . 
lar  amount  is  tied  up  in  loose  tools  for  use  in  the  plant 
and  shops. 

Being  far  from  any  city,  the  company  has  ibeen 
obliged  to  provide  living  accommodation  for  its  em- 
ployees, and  a  well  arranged  little  village,  with  all 
modern  conveniences  has  accordingly  been  built.  A 
school,  hospital,  jjost-office,  and  stores  are  included 
and  within  the  limits  of  the  plant  itself  are  excellent 
quarters  for  unmarried  men,  for  whom  meals  are  also 
provided  in  a  comfortable  dining  room. 


Conditions  at  Bridgeburg,Ont. 

Messrs  Somerv'ille  and  Dilworth,  general  con- 
tractors. Welland,  Ont.,  have  obtained  the  contract 
for  the  proposed  town  hall  at  Bridgeburg,  Ont.,  their 
figures  being  much  lower  than  any  others  and  amount- 
ing to  $33,759.  This  does  not  include  the  cells  for 
prisoners.  Mr.  Borter,  Niagara  Falls,  is  the  architect. 
It  is  not  intended  that  the  hall  shall  contain  a  large 
room  for  public  entertainments,  but  there  will  be  a 
room  large  enough  for  holding  court.  The  public 
library  will  be  in  the  building,  and  accommodation 
will  be  provided  for  the  town  clerk  and  public  offic- 
ials. 

Messrs.  Somerville  and  Dilworth  have  been  suc- 
cessful in  Bridge'burg,  having  laid  many  sidewalks 
and  having  built  the  high  school,  to  which  they  are 
now  adding  a  fifty  per  cent  addition,  to  be  completed 
this  fall. 

Other  building  operations  in  town  are  few,  and 
confined  to  residences.  With  the  exception  of  the 
contemplated  rebuilding  of  the  International  bridge 
which  is  to  be  double-tracked  and  supplied  with  car- 
riage and  footways  there  is  not  much  promise  of  ^^ 
building  in  general.  However,  it  can  be  definitely  Sl 
accepted   that   the    com])letion    of   the     International  = 

bridge  will  cause  a  decided  boom  here  in  residential 
property,  particularly  along  the  boulevard  to  Niagara 
Falls.  This  is  one  of  the  most  beautiful  thorough- 
fares in  Canada,  and  is  likely  to  be  bordered  with  a 
chain  of  palatial  homes  in  the  years  to  come.  With 
substantial  roadways  on  the  International  bridge, 
branch  factories  of  Buffalo  concerns  may  reasonably 
be  expected  to  open  here — some  are  here  now,  and 
they  are  prospering. 
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How  Eliminate  Waste  in  Building? 

Practical  Suggestions  for  Large  Savings— Standardization  as  a  Means 
of  Preventing  Waste— Free  Estimates— Decreasing  Lost  Time 

and  Unemployment 


II 


By  D.  KNICKERBACKER  BOYD 

Hetorr  American  Con«lruction  Council. 

Let    US    think    uf    the    enonnous    waste    going    on 
I  everywhere  incidental  to  digging  down  for  cellars  and 
digging,   refilling,    and    redigging   and    resurfacing   of 
streets,  roads  and  sidewalks  for  water  and  drainage 
pipes,  conduits,  sewers,  and  public  utilities. 

The  necessity  and  opportunity  for  elimination  of 
waste  in  this  direction  is  great.  I  offer  for  considera- 
tion the  suggestion,  which  is  not  new,  that  all  newly 
developed  areas,  and  all  changes  wherever  possible  in 
existing  cities,  shall  have  buildings  started  from 
grade,  without  excavations  except  for  cuts  to  use  as 
fills. 

Indeed,  with  modern  methods  of  heating,  why 
should  not  the  average  house  be  built  without  a  cellar, 
and  storage  for  coal,  provisions,  etc.,  be  afforded  on 
the  ground  floor,  eliminating  waste  of  effort  in  going 
up  and  down  cellar  stairs  continually. 

Why  should  not  streets  in  cities  l)e  built  above  the 
ground  instead  of  cutting  out  the  ground  under  them 
for  every  conceivable  purpose  and  over  and  over 
again  without  regard  for  incidental  tosses  and  waste? 

Having  disjiosed  of  the  ground  (at  enormous  ex- 
pense) we  now  come  to  construction  of  buildings. 
In  this  whole  field,  we  of  the  construction  industry 
are  too  apt  to  concentrate  our  thoughts  on  new  work. 

This  is  not  right.  We  must  differentiate  between 
repairs  and  maintenance  of  existing  structures,  altera- 
tions and  additions,  demolition  and  reconstruction, 
and  set  it  off  against  new  work. 

Fire  and  Loss  of  Life 

Taking  up  existing  structures  first — two  enormous 
wastes  stand  out. 

These  are  preventable  losses  of  property  by  fire, 
to  say  nothing  of  the  more  important  loss  of  human 
life  and  man  power,  and  preventable  losses  due  to 
decay  and  deterioration. 

To  sto])  this  waste  of  money  and  of  thousands  of 
lives  and  untold  millions  of  man-hours  due  to  fire 
alone,  the  surest  means  I  know  of  is  to  make  every 
one  careful,  and  I  suggest  that  we  urge  the  adoption 
everywhere  of  [jersonal  liability  laws  to  hold  individ- 
uals responsible  for  the  cost  of  extinguishing  fires  due 
to  their  neglect  or  carelessness.  Let  us  also  see 
to  it  that  all  i)ossible  fire  precaution  and  protective 
measures  are  adopted  in  new  construction  work. 

The  other  great  waste  which  I  have  mentioned 
in  connection  with  existing  structures  is  the  decay 
and  deterioration  which,  through  lack  of  knowledge 
and  foresight  and  through  downright  carelessness,  is 
allowed  to  go  on  everywhere  when  simple  preventive 
measures  involving  construction  materials  and  labor 
promi)tly  and  properly  ajjplied.  would  save  countless 
millions  of  waste. 

Here  we  have  an  opportunity  to  di.splay  our  en- 
lightened .selfishness  by  selling  the  i)aint-up  and  fix- 
up  idea  to  the  public  in  its  own  interest  as  well  as  in 
the  interest  of  the  construction  industry. 

A  vast  amount  of  waste  due  to  unnecessary  individ- 


ual effort  could  be  eliminated  if  architects  and  engi- 
neers would,  in  co-operation  with  all  industries,  stand- 
ardize the  parts  of  certain  buildings  and  standardize 
the  detail  drawings  necessary  to  accomplish  satis- 
factory results. 

The  participation  of  producers  and  manufacturers 
is  vital  in  this  program.  Already  the  U.  S.  Depart- 
ment of  Commerce  has  made  a  fine  start  in  simplified 
practice,  elimination  of  unnecessary  types,  sizes,  pat- 
terns and  finishes  of  many  parts  and  articles  related 
tc  construction.  Its  building  code  committee  is  also 
doing  notable  work  in  offering  to  the  country  a  docu- 
ment which  will  assist  in  the  economical  and  safe  use 
of  materials  and  produce  further  economies  in  the 
uniformity  of  dimensional  requirements.  The  field 
of  standardization  is  too  large  to  more  than  touch 
upon  here  and  of  all  the  many  possibilities  I  will  men- 
tion only  one. 

Let  us  assume  that,  instead  of  each  architect  labo- 
riously making  detail  drawings  for  window  frames 
for  all  normal  requirements,  a  universal  box  frame 
and  sash  were  developed  and  adopted  as  standard  and 
that  this  box  was  carefully  and  economically  worked 
out  to  prevent  air  leakage.  What  would  be  the  result? 
Cold  would  be  kept  out  and  heat  kept  in.  Suppose 
the  resultant  saving  in  fuel,  aside  from  the  added 
comfort,  was  but  one-half  ton  of  coal  to  each  home. 
What  would  be  the  elimination  of  waste  on  this  one 
item  alone? 

I  leave  it  to  you  to  figure  out.  but  it  would  not 
only  amount  to  millions  of  tons  and  dollars,  but  re- 
flect itself  in  relief  to  transportation  and  all  down  the 
line  of  construction  activities. 


"Estimates  Cheerfully  Furnished" 
The  builder  or  general  contractor  next  appears 
upon  the  scene  and.  by  the  use  of  three  simple  words 
in  an  innocent  looking  combination,  he  has  had  a  very 
large  part  in  causing  waste.  I  refer  to  the  slogan. 
"Estimates  Cheerfully  Furnished,"  which  has  so 
greatly  contributed  to  the  prevalent  wasteful  method 
of  estimating  on  the  drawings  of  architects  and  engi- 
neers. Specifications,  too,  must  be  standardized  to 
intelligently  say  what  they  mean. 

Some  means  should  be  devised  to  eliminate  the 
enormous  amount  of  time  expended  by  builders  and 
sub-contractors  estimating  on  every  building  opera- 
tion, many  of  which,  as  you  know,  do  not  proceed. 
That  is  an  absolute  loss.  In  my  opinion  builders 
should  be  paid  a  fee  for  estimating.  That  would  be 
a  benefit  in  several  ways,  one  of  which  would  he  that 
owners  would  not  require  so  many  builders  to  esti- 
mate, and  the  builders  would  not  require  so  many 
sub-contractors  to  estimate.  Overhead  would  thus 
be  cut  down  all  along  the  line.  The  more  experienced 
and  ca)>able  builders  would  be  gi\en  the  preference. 
.\t  the  |)re.sent  time,  when  each  builder  or  sub-con- 
tractor estiniatcs.  each  one  separately  takes  off  the 
quantity,      .\nothcr   way    to   eliminate    waste    would 
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l)e  to  have  one  quantity  statement  or  survey,  so  all 
the  contractors  estimating  would  be  figured  upon  the 
same  quantity,  and  would  merely  appraise  their  units 
and  their  incidental  expenses  and  attach  their  proper 
[profits. 

Complete  Co-operation  Necessary 

We  come  next  to  the  actual  construction  after 
having-  awarded  a  contract  for  a  building,  and  there 
we  find  the  greatest  opportunity  to  eliminate  waste. 
The  only  satisfactory  metlujd  of  proceeding  in  that 
direction  is  to  have  that  complete  co-operation  be- 
tween architects,  builders,  material  men,  all  the  sub- 
contractors and  all  the  workers  on  the  job,  which  will 
come  about  through  local  effort  co-ordinated  with 
this  A.  C.  t". 

.UKPIRISOK    BeTIED    (FFECtlVE    KOflKlIS    DItS   Fit 
>Eta    <IID    AIL    OiaiB    Otis    IN    eUUDlKS    TDADCS     . 
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30  to  6>  n.ioouoi«itoia>tca3)oate3eo3ta«09iD)405do 
Pea* 

1  want  to  give  a  very  brief  extract  from  an  article 
in  a  recent  issue  of  "Forbes"  entitled,  "Industrv  Can 
Double  Productivity." 

"Industrial  efficiency  in  this  country  is  no  greater 
than  40  per  cent.,  and  probably  as  low  as  15  per  cent, 
of  what  it  should  be.  A  conservative  estimate  places 
it  at  25  per  cent,  of  fair  and  attainable  standards.  This 
means  an  industrial  waste  of  75  per  cent.  If  we 
could  eliminate  preventable  wastes.-j^roductivitv  would 
increase  300  per  cent." 

We  have  been  making  studies  in  Philadelphia  of 
this  whole  question  of  the  elimination  Of  waste,  but 
so  far  the  ta.sk  has  been  conducted  by  the  workers 
themselves,  strange  as  it  may  seem,  and  those  workers 
are  seeking  the  co-ojjeration  of  the  architects,  engi- 
neers and  builders,  which  is  very  gradually  being 
secured. 

"Sanford  E.  Thompson  has  said,  "certain  wastes 
stand  out  clearly  in  the  building  trades: 

"1.  Loss  of  working  time  throughout  the  year. 

"2.  Poor  planning  of  construction  work  and  of  the 
individual  jobs  by  the  builder. 

"3.  Lack  of  knowledge  of  a  day's  work. 


"We  find  that  we  must  dovetail  all  these  things 
together,  so  that  every  man  shall  have  the  opportunity 
to  work ;  we  must  develop  the  technique  of  each  in- 
dustry, so  that  every  man  can  make  the  best  use  of 
his  powers;  we  must  train  the  employer  to  plan  his 
work  and  also  to  appreciate  the  human   side  of  life. 

"Vou  may  ask  why  studies  of  detail,  why  the  deter- 
mination of  standards  will  aid  in  the  elimination  of 
waste.  It  is  because  it  will  increase  the  initiative  of 
the  worker,  it  is  because  it  will  differentiate  the  good 
man  from  the  poor  man,  it  is  because  it  will  present 
an  aim  to  work  to,  because — and  this' is  perhaps  the 
most  important  feature  of  all — it  will  show  us  the 
e;>siest  and  most  economical  way  of  doing  the  wtjrk 
and  will  coniiiel  employers  to  take  more  thought  to 
the  methods  of  handling  the  work  that  is  to  be  done. 
Thus  costs  can  be  and  will  be  reduced." 

A  Congress  or  Conference  Board 

1  want  to  add  a  brief  sketch  of  what  seems  to  me 
are  the  most  pertinent  and  important  problems  to  be 
sfilved  in  co-ordination  of  all  facts  connected  with 
building.  These  can  all  be  studied  bv  each  local 
groiip. 

Such  a  group  would  act  as  a  central  bureau  through 
which,  voluntarily,  all  construction  programs  could 
be  cleared,  including  national,  state,  municipal  and 
private  work  in  each  territory.  Suggestions  could  be 
made  for  co-ordination  of  activities,  allocation  of  ma- 
terials and  reduc'tion  of  estimating  costs  ;  local  produc- 
tion could  be  encouraged,  rail  hauls  shortened,  traffic 
congestion  lessened  ;  a  constant  labor  survey  could  be 
maintained  and  employment  bureaus  established  to 
the  advantage  of  the  employer  as  well  as  of  the  em- 
ployee :  good  management  could  be  promoted,  effi- 
ciency encouraged,  ajiprentices  educated  and  properly 
trained :  and  increased  production  would  result  all 
around. 

Educate  Public  to  Responsibility 

In  such  a  program  another  vital  necessity  is  to 
educate  the  public  to  an  understanding  of  the  funda- 
mental principles  of  a  sensible  distribution  of  demand 
for  services  throughout  the  year.  Instead  of  carrying 
on  our  main  construction  work  in  seven  or  eight 
months  that  which  could  be  deferred  and  done  through 
the  remaining  four  or  five  months  should  be  so  sched- 
uled. Owners  making  interior  alterations  or  addi- 
tions to  buildings  should  be  encouraged  to  have  this 
work  done  in  the  "off-peak"  season.  Old  buildings 
should  be  demolished  in  the  cold  weather  to  make 
way  for  the  new  construction,  and  not  fas  is  often 
the  case)  at  the  time  when  the  new  building  itself 
might  be  under  way. 

Reduce  Unemployment 

I  want  to  conclude  by  telling  of  some  of  the  sat- 
isfactory work  which  is  being  undertaken  in  Phil- 
adeli)hia  by  the  building  trades.  It  pertains  to  the 
elimination  of  the  greatest  waste  in  the  building  in- 
dustry, and  that  is  unemployment.  When  it  developed 
some  time  ago  that  no  statistics  were  available  or  loss 
of  man-hours  in  the  building  trades,  Philadelphia  set 
f>ut  to  unearth  all  information  possible.  Through  the 
secretary  of-  all  the  unions  and  committees  in  the 
council,  after  months  of  investigation  and  final  analysis 
with  W.  S.  Hays,  the  figures  arrived  at  by  us  have 
been  charted.  I  think  you  will  be  surprised  to  find 
just  what  actually  develops  when  for  the  first  time, 
so  far  as  I  know,  such  an  investigation  has  lieen  put 
under  way.    This  chart  is,  of  course,  somewhat  tenta- 
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live;  it  may  be  slij;htly  inaccurate;  but  it  represents 
the  best  results  obtainable  at  present  of  investigations 
by  men  actually  cnfjaged  in  tlW  building  trades.  We 
show  you  this  chart,  therefore,  for  the  i)urpose  of 
indicatinii;  the  first  step  in  determining  the  enormous 
waste  that  takes  jjlace.  There  are  listed  27  of  the 
building  trades,  the  black  representing  the  time  in 
each  year  in  each  trade  when  no  work  is  done.  This 
chart  is  uni()ue  and  I  hope  it  will  lead  to  remarkable 
results  by  indicating  the  desirability  of  similar  studies 
being  undertaken  in  all  parts  of  the  country  to  co- 
ordinate and  develo|)  the  l)uilding  industry.  This  and 
all  such  charts  should  be  corroborated  through  con- 
certed action  with  employers,  and  from  now  on  a  part 
of  each  union's  duties  should  be  to  keep  time  records 
of  all  its  men  and  give  causes  of  unemployment  for 
the  use  of  each  locality  group. 

Kach  trade  must  be  carefully  analyzed  to  find  out 
where  the  loss  exists  and  how  to  eliminate  it.  This 
is  where  the  real  work  in  co-ordinating  building  con- 
struction to  eliminate  waste  begins.  New  work  should 
be  so  co-ordinated  with  alterations  and  repairs  by 
spreading  them  throughcnit  the  entire  year  as  to  keep 
u])  a  steady  demand  for  workers.  For  instance,  when 
a  branch  of  the  .American  Construction  Council  is  set 
up  in  Philadelphia,  it  is  to  be  hoped  that  building 
owners  and  managers,  such  as  those  operating  national 
and  mntiicipal  buildings,  industrial  establishments, 
railroad  stations  and  the  like  throughout  the  city,  will 
schedule  their  re<|uirenients.  The  Director  of  Public 
Works  and  other  officials,  we  ho])e,  will  immediately 
co-operate,  will  ascertain  just  what  i)rivate  work  and 


other  construction  is  proposed  or  scheduled,  and  will 
endeavor  to  plan  the  city  requirements  so  that  the 
peak  seasons  will  not  he  crowded  and  overtime  arise. 

Studies  of  Separate  Trades 
Studies  have  been  started  in  most  of  the  Philadel- 
phia trades  and  are  now  systematically  under  way 
to  show  what  periods  of  the  year  are  most  crowded 
and  hence  lial)le  to  <»vertime  demands  and  what  i>cri- 
ods  are  slack  and  in  which  more  employment  might 
be  secured. 

Suppose  a  survey  were  to  be  made  of  the  structural 
requirements  of  the  city  of  Philadelphia.  The  owners 
of  department  stt)res,  of  office  buildings  and  of  public 
buildings  should  endeavor  to  find  out  the  loss  of  time 
during  the  off  peaks  in  each  (jf  the  trades,  and  ar- 
range, if  possible,  to  have  the  greater  portion  of  their 
work  done  in  those  months  when  the  men  would 
(.therwise  be  idle.  The  householders  of  the  city  could 
be  instructed  as  to  the  desirability  of  having  their 
paperhanging  done  in  January,  February  or  December, 
for  instance,  and  might  be  encouraged  to  .so  order 
it.  They  doubtless  would  do  .so  as  a  matter  of  public 
benefaction.  If  the  trades  were  thus  employed  dur- 
ing the  full  year,  it  would  not  only  eliminate  waste 
but  reduce  costs.  I  dislike  very  much  to  talk  about 
wages ;  but.  if  the  men  could  be  fully  occupied  through- 
ouf  the  year,  their  hourly  wages  could  be  reduced, 
and  their  annual  earnings  increased  to  the  benefit  of 
standards  of  living.  The  cost  of  building  would  fall 
in  each  branch  of  the  trade  throughout  the  entire  struc- 
ture, and  throughout  the  entire  year,  in  this  locality 
and  in  all  localities. 


Masonry  Canal  Repaired  by  Cement  Gun 


Leaking  and  Dilapidated  Power  Canal, 
Gunite  Over  Wire  Reinforcement — 

Last  year  the  Public  Utilities  Commission  of  the 
town  of  Napanee,  Ontario,  instructed  their  engineers 
Messrs.  James,  Proctor  and  Redfern,  Toronto,  to  pre- 
pare a  rejiort  and  take  tenders  on  repairing  the  head- 
race and  canal  which  supplies  the  water  to  the  town 
for  developing  the  power  to  run  the  water  works  and 
furniture    factory. 

This  canal,  which  is  appro.Kimately  1.000  feet  long, 
was  constructed  some  thirty  years  ago  of  masonry. 
Its  condition  became  such  that  the  embankment  was 
in  danger  and  the  leakage  was  causing  trouble  through 
a  loss  in  head,  and  a  contract  was  placed  with  the 
Gunite   Co.  of  Canada     Ltd..    Hamilton,    Ontario,   to 


1000  ft.  Long,  Restored  by  Applying 
Work  Completed  in  Fifteen  Days 

carry  out  the  work  by  the  use  of  the  cement  gun. 

Specifications  called  for  the  walls  to  be  built  up 
to  the  original  lines,  the  masonry  to  l)e  cleaned  by 
sand  blast  or  wire  brush ;  a  reinforcement  of  14  gauge 
wire  to  be  anchored  into  place  and  a  mixture  of  one 
part  cement  to  three  parts  dean  .sand  to  be  shot  on 
to  a  thickness  of  two  inches.  This  thickness  of  lin- 
ing was  carried  uj)  over  the  face  and  top  of  the  walls 
and  down  the  back  for  a  distance  of  12  inches,  to  form 
a  seal. 

The  actual  working  time  to  complete  this  work 
was  fifteen  days  with  one  cement  gun  and  a  twelve 
by  ten  portable  Chicago  pneumatic  compressor.         ^ 


Cinunt  KUii  oiKialot    nt   work  .md  reinforcement  being  pUcetl. 


Scv'tioo  of  completed  wtirk. 
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Value  of  Back  Plastered  Construction 

Cement  Stucco  on  Metal  Lath  Without  Sheathing  Boards  is  Proved  by  Test 
to  Have  Excellent  Qualities — Fire  Resistant  and  Strong- 
Cheaper  than  Sheathed  Construction 

By  JOSEPH  LOSEKANN 


In    the    "Architect    and    Engitie 


In  the  selection  of  the  materials  of  construction 
most  economical  for  dwellings,  the  majority  of  home 
builders  have  used  the  available  materials  in  a  manner 
established  bv  custom,  without  regard  to  a  better  and 
more  fire  resistive  construction  in  which  these  same 
materials  may  be  used  to  greater  advantage. 

The  principal  qualities  every  home  builder  desires 
in  his  home  and  which  in  a  great  measure  determine 
the  choice  of  building  materials  are  in  most  cases 
overlooked  and  a  selection  made  in  the  hope  of  an 
economy  ultimately  destroyed  by  maintenance  and 
repairs. 

The  conscientious  architect  has  the  following 
qualities  in  mind  in  building  the  home:  beauty,  dur- 
ability, low  up-keep,  resistance  to  fire,  low  first  cost, 
low  heating  cost.  The  materials  or  combination  of 
materials  fulfillirtg  these  qualifications  should  be  con- 
sidered regardless  of  following  custom  or  obsolete 
practice  and  to  the  exclusion  of  all  so-called  econ- 
omical materials. 

There  is  no  question  that  frame  construction  lends 
itself  quite  readily  to  the  economical  features  of  a 
building  and  to  a  considerable  extent  fulfills  some  of 
these  qualifications.  We.  have,  however,  the  question 
of  resistance  to  fire,  up-keep  and  durability  to  con- 
sider which  in  a  great  part  are  overlooked  in  the  selec- 
tion of  frame  construction  for  the  home. 

We  have  available  information  as  to  the  fire  losses 
in  dwelling  construction.  These  enormous  losses  are 
due  in  great  part  to  inadequate  construction  or  the 
improper  combination  of  available  material.  It  is 
true  that  the  major  structural  material  is  wood  and 
wood  will  burn,  but  we  can  take  steps  to  properly 
protect  it  from  the  flames  and  not  condemn  its  use. 

There  is  one  material  which  lends  itself  more 
readily  to  building  construction  and  that  is  cement 
stucco,  but  it  has  been  abused  and  its  improper  use 
has  caused  a  tendency  to  lean  towards  less  fire  resist- 
ive types  of  construction.  Cement  mortar  or  stucco 
is  a  material  which  in  itself  combines  all  the  neces- 
sary qualifications  as  far  as  the  skin  coat  of  the  build- 
ing is  concerned,  and  it  is  only  necessary  to  deter- 
mine the  proper  base  or  wall  on  which  to  apply  the 
stucco  to  have  solved  all  these  conditions  for  the  com- 
pleted structure. 

Causes  of  Blotches  and  Stains 

The  question  has  been  asked  so  many  times  that 
if  stucco  presents  all  the  necessary  qualifications,  why 
d'O  we  have  so  many  cracked  and  blotched  surfaces? 
It  has  been  our  experience  that  stucco  itself  is  not 
at  fault  but  the  application  and  our  not  availing  our- 
selves of  the  wealth  of  information  presented  by  such 
bodies  as  the  Underwriters'  .\ssociation,  Bureau  of 
Standards,  and  eminent  testing  laboratories  of  re- 
search, which  would  keep  us  from  continuing  to  make 
the  errors  in  construction  for  which  stucco  is  blamed. 

It  has  been  the  practice  in  some  localities  to  use 
sheathing  boards  over  the  studs,  then  a  waterproofed 
paper,  wood  furring  strips,  a  re-dipped  galvanized 
wire  or  metal  lath  and  the  stucco.     Upon  examining 


some  thirty  or  forty  buildings  constructed  during  a 
period  of  from  one  to  five  years  we  found  that  the 
surface  of  the  stucco  was  cracked  and  in  all  cases 
where  paint  was  not  used,  the  surface  presented  a 
blotched  and  badly  stained  appearance.  Most  of  these 
cracks  appeared  over  the  wood  furring  strips,  some 
along  the  stud  line  and  a  great  many  near  the  water- 
table  and  the  ground. 

From  this  investigatioruwe  came  to  the  conclusion 
that  the  introduction  of  wood  in  the  stucco  surface  in 
the  form  of  sheathing  and  furring  strips  cut  down  the 
thickness  of  the  stucco  coat  over  these  strips  and  the 
alternate  shrinking  and  swelling  of  the  sheathing  and 
wood  strips  caused  the  cracks.  The  blotched  and 
stained  appearance  was  made  by  the 'entrance  of  water 
through  these  cracks  and  at  the  ground  by  the  capil- 
lary attraction  of  the  stucco  taking  water  from  the 
surface  of  the  ground. 

To  correct  these  faults,  it  is  obvious  that  all  wood 
should  be  eliminated  from  the  stucco,  that  the  stucco, 
be  suitably  waterproofed  and  that  the  surface  be  sep- 
arated from  the  ground  surface  by  a  distinct  break, 
either  a  course  of  brick  or  concrete.  It  was  decided 
that  although  tile,  solid  concrete,  stone  or  some  other 
material  of  like  nature  was  of  greater  value  as  a  base 
for  stucco  than  wood,  their  cost  would  be  prohibitive 
and  that  if  wood  could  be  properly  used,  from  its  econ- 
omical value  alone,  we  would  have  gained  much  for 
dwelling  construction. 

The  Value  of  Back  Plastered  Construction 

Some  twenty-five  years  ago  it  was  thought  neces- 
sary to  nail  wood  sheathing  on  wood  studs  before  the 
application  of  the  reinforcing  material  and  stucco. 
This  custom  has  persisted  in  many  locations  but  the 
back  plastered  form  of  construction  has  been  found  in 
the  laboratory  of  practical  experience  to  be  more  sat- 
isfactory in  every  respect.  The  tendency  toward  back 
plastered  construction  appeared  first  in  New  England 
and  such  satisfactory  results  were  obtained  that  it 
was  decided  by  the  United  States  Bureau  of  Standards 
at  Washington  to  investigate  all  types  of  stucco  con- 
struction on  studs  with  a  view  to  giving  authorative 
and  unbiased  informati'on  for  the  benefit  of  the  public. 

The  series  of  tests  was  of  a  practical  nature  and 
followed  a  preliminary  series  begun  in  1911.  A  two 
story  building  was  erected,  200  ft.  long,  26  ft.  wide 
and  25  ft.  high.  The  exterior  walls  were  divided  into 
panels  approximately  10  ft.  2  in.  high,  each  panel  con- 
taining a  window.  Fifty-six  panels  were  thus  pro- 
vided with  various  bases  for  plaster  and  various  types 
bf  mixtures  and  methods  of  application.  Of  all  the  56 
panels  No.  15  is  the  one  which  received  a  rating 
"Excellent"  in  all  inspections  by  the  U.S.  Bureau  of 
Standards,  taken  through  a  period  of  ten  years.  The 
construction  of  panel  No.  15  is  metal  lath,  attached  dir- 
ectly to  the  studs  with  lath  back  plastered  between 
the  studs,  stucco  mixture  being  one  part  cement,  one- 
tenth  h.ydrated  lime,  three  of  sand  (parts  by  weight.) 

Quoting  from  the  report  on   this   panel,   page  29. 
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Ll^nited  States  Huteaii  of  Stniulards  'I'cchiiolof^ic  I'aper 
No,  70: 

"Siipcrlicial  inspection :  Color  —  uniform  dark 
grey  ;  no  cracks  ;  surface  roufjh  ;  general  apjie^arance  ex- 
cellent. Detailed  inspection;  no  cracks;  bond  good; 
condition — excellent." 

In  other  words,  hack  i)lastered  metal  lath  without 
sheathing  has  the  full  1(X)  per  cent  rating,  the  .same  as 
monolithic  concrete  or  brick. 

The  Underwriters'  Laboratories.  Inc.,  at  Chicago, 
is  the  organization  to  which  all  insurance  companies 
look  for  authoritative  information  on  tire  prevention 
matters.  It  is  supported  by  the  fire  underwriting  in- 
terests and  is  the  recognized  authority  in  that  tielfl. 
.\fter  a  very  exhaustive  tire  test  on  back  plastered 
metal  lath  and  Portland  cement  construction  on  w(M)d 
studs,  they  have  issued  a  re])ort  frtim  which  the  follow- 
ing is  (|U(jte(l : 

"This  back  ])laste'red  construction  can  be  expected 
to  provide  sut'ticient  heat  insulation  to  prevent  the 
ignition  of  the  wooden  supports  to  which  it  is  attach- 
ed for  about  one  hour  when  exposed  to  fire  of  the  de- 
gree of  severity  to  which  stucco  finished  buildings  are 
likely  to  be  subjected  under  average  fire  exposures." 

The  American  Concrete  Institute  is  composed  of 
representatives  of  the  United  States  Bureau  of  .Stand- 
ards, the  Portland  cement  industry,  concrete  engineers, 
contractors,  building  officials,  etc.,  who  are  anxious  to 
standardize  the  use  of  Portland  cement  and  find  the 
best  methods  of  construction  with  that  material.  Their 
committee  on  the  "Treatment  of  Concrete  Surfaces" 
is  under  the  chairmanshij)  of  Mr.  J.  C.  Pearson  of  the 
United  .States  Bureau  of  Standards,  is  com])osed  of 
manufacturers,  contractors,  an  architect  and  an  en- 
gineer insuring  an  unbiased  and  authoritative  opinion. 
'I'his  committee  has  just  recently  rendered  a  report  on 
a  "Standard  Reconimeneded  Practice  for  Portland 
Cement  Stucco"  in  which  they  give  the  preference  to 
the  hack  plastered  construction  by  virtue  of  its  jjosi- 
tion  in  the  rejiort  on  "Back  Plastered  Construction  on 
Frame  Walls,"  and  reference  to  the  LInderwriters' 
Laboratories'  report  and  the  United  States  Bureau  of 
Standards'  report  above  mentioned.  They  further 
state: 

"The  use  of  wood  lath  as  a  base  for  cement  stticco 
finds  many  advocates  and  njany  opponents,  but  the 
committee  does  iiot  feel  it  can  recommend  wood  lath 
for  cement  stucco. 

Strength  of  Back  Plastered  Construction 

Recent  tests  made  by  Professor  J.  C.  Peebles  at 
the  -Armour  Institute  of  Technology  indicate  that  the 
i)ack  plastered  stucco  on  metal  lath  tv)r  exterior  walls 
i.s  satisfactory  from  the  standpoint  of  insulation  and 
fuel  saving.  As  noted  above,  the  experience  in  the 
rugged  New  England  climate  shows  that  back  plast-  • 
ered  construction  is  entirely  satisfactory. 

In  order  to  determine  the  strength  of  back  plast- 
ered construction  in  resisting  distortion,  two  <listinct 
tests  were  but  recently  com])leted  and  serve  to  check 
fully,  not  only  each  other,  but  the  findings  of  the 
United  States  Bureau  of  Standards,  mentioned  alK)ve, 
At  the  .'\rnu)ur  Institute  of  Technology,  IVofessor  J. 
C.  Peebles  tested  the.-;e  samples,  as  follows: 

Sample  No.  1 — Six  inch,  standard  hollow  buihling 
tile,  laid  in  Portland  cement,  stuccoed  with  jKirtland 
cement  and  plastered  inside  with  gypsum  plaster. 

.Sami)le  2 — Portland  cement  stucco  on  .V4  pound 
diamond  mesh  metal  lath  furred  out  over  y-i  in.  sheath- 
ing, nailed  to  2  x  4  studs.  Inside  plaster  on  2.5  pound 
diamond  mesh  metal  lath. 


.Sample  .?— Back  iilastered  construction  using  port- 
lan<l  cement  for  exterior  stucco  and  gypsum  piaster 
on  metal  lath  for  interior  wall. 

'i'he  .samples  were  .standard  construction  by  ordin- 
ary mechanics,  sizes  42  x  42  inches,  and  were  tested  in 
an  Olson  machine  with  the  direct  pressure  on  opposite 
corners,  simulating  diagonal  stresses  due  to  wind. 
earth(|uake  or  scttlennent,  and  were  under  a  steady 
pressure.  The  final  crushing  strength  of  the  three 
samples  was — hollow  building  tile.  9600  pounds;  metal 
lath  over  wood  sheathing,  10,000  (xiunds;  back  plas- 
tered metal  lath  con.struction,  14,200  pounds. 

A  test  very  similar  to  the  one  conducted  at  Armour 
Institute  was  recently  completed  at  Omaha  before  the 
building  ccmimittee  of  that  city.  These  investigations 
again  ])roved  the  great  resistance  of  back  plastered 
construction  to  distortion.  Where  wootl  sheathing. 
lath  and  cement  stucco  showed  cracks  at  2100  |K)und8 
pressure,  the  back  j)lastered  metal  lath  sample  showed 
no  cracks  at  .3500  |>ounds,  the  limit  of  the  machine. 
Distortion  at  2100  pounds  for  the  back  plastered  con- 
struction was  3-16  inches  whereas  for  the  sheathed 
construction  it  was  l^ii  inches. 

Metal  lath  as  a  base  f(jr  ceroent  stucco  construction 
needs  no  introduction.  Its  usefulness  as  a  fire  retar- 
dant  and  its  success  as  a  stucco  base  has  been  estab- 
lished through  a  period  of  long  service.  Unfortunately 
prospective  builders  have  looked  upon  it  as  costly  and 
it  has  been  placed  in  the  class  of  fire  resistive  mat- 
erials, desirable  but  too  expensive  for  house  construc- 
tion. 

In  back  plastered  construction  it  is  possible  to  use 
metal  lath  to  advantage  and  without  adding  to  the  ex- 
l)ense  and  at  the  same  time  accomplish  all  the  desir- 
able qualities  of  a  permanent  structure  at  no  econ- 
omical loss. 

In  this  type  of  construction  a  metal  lath  stiff 
enough  to  span  the  stud  spacing  is  used  and  the  mor- 
tar is  applied  after  nailing  the  lath  to  the  face  of  the 
studs.  .After  the  first  or  scratch  coat  is  applied,  the 
metal  lath  is  then  back  plastered  between  the  studs 
and  the  additional  mortar  coats  applied  to  the  exterior 
which  forms  a  solid  cement  sheathing  properly  rein- 
forced. The  stud  framing  used  fc»r  this  type  of  con- 
struction is  similar  to  that  used  for  other  types  except 
that  braces  between  the  studs  are  set  Itack  one  inch 
from  the  face  of  the  stud. 

Thi?  cost  of  back  plastered  construction  is  cheaper 
than  most  types  of  wood  sheathed  construction,  be- 
sides the  added  advantage  of  strength  and  durability 
which  the  wood  sheatherl  type  tkaes  not  jHJssess.  It 
has  been  our  experience  that  close  to  10  per  cent  can 
be  saved  over  the  exterior  cost  by  use  of  this  t}*pe  of 
construction. 


Big  Increase  in  Highway  Contracts 

Statistics  compiled  by  Highway  Information  Ser- 
vice. .Vew  York,  show  that  for  the  first  five  months  of 
1''22  a  sum  of  !?»3.=;, 2,^8,000  mi>re  has  been  awarded  for 
road  and  street  c»»nstruction  in  the  Inited  States 
than  for  the  corresponding  period  in  l'>21.  In  May 
l'>22,  contracts  let  amounted  to  $"*.(>26,00t>  more  than 
the  contracts  let  in  May  1M21.  The  figures  show  that 
notwithstanding  a  late  start  this  year  the  program  of 
constructing  better  highway  is  progressing  more 
rapidly  than  ever  and  that  this  favorable  condition 
will  continue  until  fall.  Contracts  awarded  ft»r  n^d 
and  street  construction  in  Canada  show  similar  ten- 
tlencies. 
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Driveways    Through    Tank    Towers 

If  Elevated  Tanks  are  Placed  Over  Roadways,  Specially  Designed  Towers 
May  be  Necessary — Various  Types  that  Provide  Extra  Clearance 

and  How  They  are  Designed 


Elevated  tanks  for  sprinkler  and  factory  service 
are  very  often  placed  in  crowded  quarters,  where 
space  is  valuable.  In  some  cases,  in  order  to  find  a 
location  for  it  at  all,  the  tower  must  be  placed  over  an 
existing  driveway  or  road.  This  adds  somewhat  to  the 
cost  of  construction,  as  the  tower  details  must  deviate 
from  standard  i)ractice,  and  if  a  great  amount  of  clear- 
ance for  trucks  and  wagons  is  desired,  the  columns 
must  be  made  rather  heavy,  which  increases  the 
amount  of  steel  work  involved.  The  methods  of  pro- 
viding driveway  clearances,  and  the  most  economical 
types  are  outlined  in  the  accompanying  sketch. 

If  a  single  roadway  only  is  required,  a  standard 
structure  may  sometimes  be  used.  Sketch  A  shows, 
to  scale,  the  tower  for  a  fifty  thousand  gallon  tank 
one  hundred  feet  to  bottom.  A  truck  with  an  overall 
height  of  eight  feet  is  placed  under  the  diagonals  and 
the  sketch  shows  the  amount  of  clearance  provided. 
As  there  is  always  a  possibility  of  a  truck  not  keep- 
ing to  the  centre  of  the  road,  the  diagonal  rods  are  in 
some  danger  of  becoming  bent.  Concrete  curbs  or 
boulders  placed  at  the  correct  locations  would  serve 
to  keep  vehicks  from  getting  too  close  to  the  side  of 
the  tower. 

All  driveway  towers  must  have  the  riser  pipes  off- 
set and  brought  down  one  of  the  corner  columns,  in- 
stead of  placing  the  pipes  at  the  exact  centre  of  the 
tower,  as  is  usuall}'  done. 

In  case  the  clearance  provided  by  a  standard  struc- 
ture is  not  sufficient,  the  rods  may  be  arranged  as  in 
sketch  B.  This  is  called  the  "hoggied  rod"  type,  and 
is  not  much  more  expensive  than  the  standard.  The 
tower  columns  and  other  members  remain  the  same. 
If  a  clear  height  is  desired,  without  any  rods  or 
diagonals  in  the  clearance  space,  an  arrangement  such 
as  shown  at  C  may  be  usedr  As  there  are  no  diagonals 
in  the  bottom  panel,  the  horizontal  shear  due  to  the 
wind  load  is  taken  up  by  the  columns  themselves. 
This  requires  that  the  columns  be  especially  heavy 
to  resist  the  bending  moments.  It  is  also  essential 
that  the  column  be  in  one  piece  from  X  to  Z,  as  the 
point  of  maximum  bending  (if  the  shoes  of  the  column 
are  not  considered  as  fixed),  occurs  at  the  point  Y. 


The  steel  work  details  of  type  C  are  very  similar  to 
standard  construction. 

If  an  especially  high  clearance  is  desired,  and  side 
knee  braces  are  allowed,  the  arrangement  shown  in 
sketch  D  may  be  used.  In  order  to  cut  down  the  bend- 
ing moment,  the  knee  braces  are  brought  down  on  the 
column  as  far  as  possible.  As  the  tower  details  are 
special  for  this  type  of  construction  and  the  columns 
must  be  heavy,  type  D  is  more  expensive  to  build  than 
the  others.  The  interior  members  of  the  lower  panel 
all  take  compression  and  so  must  be  designed  at  struts. 

Design 

Tower  1!  is  designed  in  the  same  way  as  the  stand- 
ard tower  except  that  the  graphical  wind  stress  dia- 
gram is  somewhat  more  complicated.  The  rods  in 
the  lower  panel  usually  have  to  be  about  30  per  cent 
heavier  than  in  A. 

In  type  C  the  tower  may  be  designed  in  the  usual 
way  as  far  down  as  the  point  Y.  The  stresses  caused 
liy  gravity  loads  on  the  columns  of  course,  are  un- 
affected by  the  absence  of  bracing  in  the  lower  panel. 
To  obtain  the  direct  wind  stresses  in  the  columns, 
take  moments  about  one  of  the  columns  bases.  In  ad- 
dition to  the  direct  stresses  there  exists  a  bending  mo- 
ment in  the  columns  due  to  horizontal  wind  loads  on 
the  tower.  The  reactions  at  the  base  caused  by  these 
wind  loads  are  marked  W  in  diagrams  E  and  F. 

These  diagranrs,  E  and  F,  represent  the  bending 
moment  diagrams  for  one  column.  If  we  consider 
the  base  as  not  being  fixed,  the  maximum  bending 
will  occur  at  the  point  Y,  and  will  be  equal  to  VV 
times  the  distance  Y-Z.  VV  is  equal  to  the  total  hori- 
zontal wind  load  on  the  tower,  divided  by  four,  as  we 
assume  that  each  of  the  four  columns  takes  its  share 
of  the  shear. 

If  we  consider  the  base  as  being  fixed,  the  bendin.i; 
moment  diagram  will  look  like  F. 

The  column  is  restrained  by  X  and  Y  at  the  top 
and  Z  at  the  base.  X  and  Y  will  defiect  an  equal  dis- 
tance horizontally  as  the  wind  load  increases,  and  Z 
will  remain  fixed.     Therefore,  there  will  be  a  point  of 
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Ttraflexture,  or  inflexion,  at  some  distance  h  above 
the  base.  'J'his  distance  is  usually  about  6/10  of  the 
distance  Y— Z.  The  maximum  bendinjj  moment  in  the 
column,  then,  occurs  at  Z  and  is  eciual'to  \Vh.  The 
bendinp  moment  at  Y  is  approximately  2/3  of  the 
moment  at  Z. 

VYhether  or  not  the  base  is  fixed  depends  on  the 
detail  of  the  column  shoe,  if  the  entire  section  is 
rig-idly  attached  to  the  anchor  bolt  by  means  of  the 
detail  pieces  it  may  |)robably  be  Cfjnsidered  as  beinjj 
fixed.  Practically,  this  is  difficult  to  do.  The  actual 
condition  may  lie  somewhere  between  K  and  F. 

The  direct  loads  and  bendins:  stresses  in  the  col- 
umns havinf>f  been  found,  a  section  with  sufficient  area 
and  section  modulus  to  accommodate  them  is  selected. 
If  the  distance  ^'— Z  is  over  ten  or  twelve  feet,  it  will 
probably  be  necessary  to  use  a  section  from  fifty  to 
one  hundred  per  cent  heavier  than  the  i)anel  above  it, 


in  order  to  take  care  of  the  bending  strcwes.  Most 
specifications  allow  an  increa.se  of  fifty  per  cent,  in 
stresses  due  to  wind  combined  with  other  loads. 

A  somewhat  similar  method  is  u.sed  in  the  desi}pi 
of  tower  I).  The  columns  X — Z  arc  considered  in- 
dependently of  the  tower,  and  the  reactions  of  the  col- 
umns on  the  tower  are  used  for  finding  the  stresses  in 
the  interior  bracing  of  the  first  panel.  It  is  really  un- 
necesisary  to  find  the  true  stresses  in  the  interior  brac- 
inj,f  as  the  section  of  the  memliers,  it  will  be  found,  is 
always  determined  by  the  maximum  I./R  which  may 
be  used. 

If  it  is  decided  that  a  driveway  under  an  elevated 
tank  tower  is  necessary,  the  clearances  required  .should 
be  determined,  and  if  possil)le  either  types  .\  or  B 
should  be  selected  on  account  of  the  economy  of  the 
design. — I'rom  "The  Water  Tower"  published  by  the 
Horton  Steel   Works   Ltd.,    firidgeburg,  Ont. 


Traffic  Capacity  and  Highway  Width 

Design  of  Roadway   Widths   Must  Give  Consideration  to  the  Speeds  of  the 

Various  Classes  of  Traffic — Three  Lane  Highway  Should  be 

Discouraged  as  Dangerous  to  the  Travelling  Public 

Committee  report  presented  at  the  annual  meeting  ol  the  National  Highwaj  Traffic  Aatociatioa. 


There  has  been  a  large  quantity  of  Statistical  data 
compiled  throughout  the  country  in  the  nature  of 
traffic  census  and  many  traffic  studies  have  been  made 
to  determine  the  future  traffic  for  given  highways. 
Most  of  such  data  is  not  of  maximum  value,  however, 
in  determining  the  desirable  width  of  roadways  for  a 
given  traffic,  in  as  much  as  the  variation  in  .speeds  of 
various  classes  of  vehicles  generally  is  not  given  con- 
sideration. Any  com|)Utation  of  required  width  of 
roadway  based  upon  the  assumption  that  all  the  traffic 
on  a  given  highway  outside  of  a  municipality  will 
travel  at  a  common  speed  should  be  used  with  great 
reserve,  as  the  assumption  is  obviously  incorrect  in  all 
but  exceptional  cases. 

For  the  greater  part,  highways  outside  of  munic- 
ijialities  need  have  but  two  lanes  to  care  for  the  traffic 
which  they  are  called  upon  to  accommodate.  High- 
ways leading  into  large  municipalities,  or  connecting 
i(  nearby  cities,  however,  present  a  problem  that  calls 
for  careful  solution  in  as  much  as  thev  may,  and  often 
do,  carry  traffic  that  varies  in  speed  from  about  3  mi. 
per  hour  to  35  mi.  per  hour.  In  many  cases,  the  quan- 
tity of  traffic  approaches,  and  often  exceeds,  the  eco- 
nomical traffic  capacity  of  a  two  lane  roadway,  al- 
though computations  may  show  that  the  amount  of 
traffic  anticipated  from  traffic  surveys  could  be  car-<. 
ried  adequately  by  a  two  lane  roadway  if  the  traffic 
is  assumed  to  travel  at  a  common  uniform  and  prop- 
erly selected  speed. 

Functions  of  a  Highway 

In  cases  of  highways  which  are  to  carry  congested 
traffic,  the  designing  engineer  must  give  careful  con- 
sideration to  all  functions  of  a  roadway  which  should 
aftVct  his  decision  in  choosing  the  number  of  lanes  of 
traflTic  to  be  re(]uircd  and  the  modifications  of  widths 
of  roadways  and  shoulders  for  any  given  number  of 
lanes.    The  functions  of  a  roadway  which  thus  affect 


the  design  of  its  width  are  enumerated  as  follows: 

1.  To  provide  a  sufficient  number  of  lanes  to  carry 
the  traffic  that  comes  upon  it. 

2.  To  provide  means  of  allowing  fast  moving  vehi- 
cles to  pass  vehicles  moving  more  slowly,  the  speeds 
being  within  legal  and  operating  limits. 

3.  To  provide  for  the  ranking  of  vehicles  at  the 
roadside  in  such  cases  as  for  necessary  temporary 
repairs. 

4.  To  be  t)f  such  a  width  as  to  discourage  the  tak- 
ing of  dangerous  chances  by  operation  <»f  vehicles. 

When  a  two  lane  roadway  has  become  so  congest- 
ed that  it  is  impossible  to  operate  a  vehicle  without 
considerable  loss  of  time  due  to  traffic  delay,  its  eco- 
nomic traffic  capacity  has  been  exceeded.  Thi.s  degree 
of  congestion  occurs  for  a  traffic  count  of  a  great  deal 
less  than  that  e<iual  to  the  computed  traffic  capacity 
of  the  roadway  when  variation  in  speed  is  not  con- 
sidered. As  the  amount  of  traffic  or  speed  variations 
increase,  the  jMjssibility  of  passing  a  slowly  moving 
\  ehicle  when  it  is  overtaken  becomes  less.  Ultimate- 
ly, it  becomes  entirely  impossible  for  vehicles  to  pass 
each  other  and  all  traffic  must  assume  the  speed  of 
the  slowest  moving  vehicle. 

Relation  Between  Traffic  and  Width 

To  emphasize  the  relation  that  should  exist  be- 
tween traffic  and  roadway  widths,  the  results  of  office 
computations  and  field  observations  iri  traffic  opera- 
tion made  by  the  chairman  of  the  committee  may  be 
of  interest. 

For  one  typical  series  of  investigations  for  a  two 
lane  roadway,  a  traffic  of  750  vehicles  per  hour  was 
a.•^sumed,  500  of  which  traveled  in  one  direction,  the 
remainder  traveling  in  opposite  direction.  Three  as- 
sumptions as  to  variation  in  speeds  were  made. 

I'irst :  3  per  cent  were  assumed  to  travel  at  3  mi. 
per  hour,  10  per  cent,  at  10  mi.  per  hour.  57  j>er  cent, 
at  20  mi.  \ycr  hour  and  .V  per  cent,  at  .'O  mi.  per  hour. 

Second:    13  per  cent,  were  assumed  to  travel  at  10 
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mi.  per  hour,  57  per  cent,  at  20  mi.  per  hour  and  30 
per  cent,  at  30  mi.  per  hour. 

Third:  13  ])er  cent,  were  as.sumed  to  travel  at  10 
mi.  per  hour  and  87  per  cent,  at  20  mi.  per  hour. 

It  was  found  under  the  first  assumption  that  the 
meeting  of  two  of  the  three-mile-per-hour  vehicles 
slowed  down  traffic  each  way  along  the  road  for  a 
distance  of  one-quarter  mile.  The  meeting  of  vehicles 
of  various  faster  speeds  affected  the  movement  of 
traffic  similarly  but  to  a  less  degree.  It  was  also 
evident  that  750  vehicles  per  hour,  two-thirds  of 
which  are  traveling  in  one  direction  and  under  the  first 
outlined  assumption  as  to  variation  in  speeds,  could 
not  be  operated  on  a  two  line  roadway. 

Under  the  second  assumption  of  speeds,  the  meet- 
ing of  .two  slow  vehicles  affected  the  traffic  for  a  dis- 
tance each  way  along  the  road  of  300  ft.,  and  the 
operation  of  the  traffic  under  this  assumption  was  en- 
tirely possible. 

Under  the  third  assumption,  the  traffic  was  shown 
to  operate  smoothly  and  the  quantity  could  have  been 
considerably  increased. 

The  results  of  these  computations  were  checked 
by  observing  the  operation  of  traffic  on  roadways 
leading  into  Detroit,  and  the  observed  effect  of  vary- 
ing speeds  checked  the  calculations  quite  closely. 

The  foregoing  results  should  be  compared  with 
computations  based  upon  the  assumption  that  all 
vehicles  will  travel  at  a  common  speed.  Under  logical 
assumptions  as  to  clearance  between  vehicles,  and  as- 
suming that  all  vehicles  will  travel  15  miles  per  hour, 
a  two  lane  roadway  should  carry  about  2,600  vehicles 
per  hour  in  each  direction.  If  the  speed  is  reduced  to 
3  mi.  per  hour  by  a  few  heavy  horse-drawn  vehicles, 
the  capacity  is  reduced  to  about  750  vehicles  per  hour 
>n  each  direction.  There  can  be  no  doubt,  therefore, 
that  the  variation  in  speeds  affects  the  traffic  capacity 
and  hence  the  required  width  of  a  roadway. 

Shoulders  Increase  Capacity 
Quite  obviously,  a  stalled  car  which,  through  in- 
adequacy of  shoulder  design,  is  prevented  from  pull- 
ing to  one  side  and  hence  blocks  one  lane  of  traffic, 
has  the  same  or  a  worse  effect  on  the  traffic  capacity 
of  a  roadway  than  a  slow  moving  vehicle.  The  road- 
way traffic  capacity  can  be  materially  increased  by 
ade(|uate  width  and  design  of  shoulders. 

The  safety  of  traffic  should  not  be  disregarded  in 
the  design  of  roadway  widths.  In  the  case  of  a  two 
or  four  lane  roadway,  every  vehicle  operator  realizes 
just  when  he  has  the  right  of  way  and  when  he  has 
not.  The  operation  of  a  three  lane  roadway,  however, 
is  not  so  simple.  The  centre  lane  is  not  and  cannot 
be  reserved  for  traffic  in  either  direction,  so  it  must 
be  left  to  each  individual  operator  to  decide  wether  he 
is  more  entitled  to  this  lane  than  another  operator 
going  in  the  opposite  direction.  Such  a  width  of  de- 
sign fosters  danger  to  traffic. 

The  following  conclusions  are  therefore  made : 

1.  The  design  of  roadway  widths  must  give  con- 
sideration to  the  economically  desirable  variation  in 
speeds  of  the  various  classes  of  traffic. 

2.  Ariytwo  lane  roadway  carrying  intensive  traffic 
should  have  a  width  of  20  ft.  and  sljould  have  5  ft. 
shoulders  capable  of  sustaining  standing  vehicles  for 
temporary  delays. 

3.  A  two  lane  roadway  should  be  increased  to  a 


four  lane  roadway  when  the  traffic  is  reduced  to  the 
speed  of  the  slower  vehicles  through  not  being  able 
to  jiass,  if  the  economic  loss  of  time  will  justify  the 
ex]jense. 

4.  The  building  of  three  lane  roadways  should  be 
discouraged  due  to  the  danger  to  the  traveling  ])ublic. 


New  P  &  H  Elevator  Hoist 

To  the  contractors'  hoist  and  derrick  line  built  by 
the  Pawling  &  Harnischfeger  Co.,  of  Milwaukee, 
\\'is.,  U.  S.  A.,  has  been  added  a  gasoline-operated 
elevator  hoist  for  double  elevator  work.  The  stand- 
ard contractors'  hoist  may  now  be  obtained,  equipped 
with  an  elevator  sh-eave  in  place  of  the  nigger  head 
on  the  back  drum.  Reversing  is  accomplished  by 
means  of  friction  clutches.  .An  endless  rope  passes 
around  the  elevator  sheave,  then  ov>er  guide  sheaves 


and  elevator  head  sheaves  to  the  up  and  down  ele- 
vators. The  elevator  sheave  operates  through  a  jaw 
clutch  and  works  indej)endent  of  the  main  drums. 
The  main  drums  can  l)e  used  for  other  purpcjses  at 
any  time.  The  hoist  shown  in  the  illustration  is  the 
2-  drum  type  J-50  equii)ped  with  a  5x6^  Waukesha 
motor.  The  single  line  pull  of  this  unit  is  5,000 
pounds;  the  hoist  speed  is  185  feet  per  minute,  and 
elevator  sheave  si)eed  500  to  550  feet  per  minute  with 
a  rated  load  of  1,000  pounds. 


Steel  Gables  as  Girders 

Interesting  tests  have  been  made  of  the  great 
abundance  of  steel  cables  coming  from  the  stores  of 
the  late  German  navy  to  detefmine  whether  the  ma- 
terial could  be  used  for  other  purposes.  Inasmuch  as 
caliles  made  from  high-grade  steel  are  known  to  stand 
greater  stresses  than  ingot  bars,  the  possibility  of  ^i 
wrapping  th.ese  cables  in  concrete  and  using  them  as  Ml 
girders  has  been  investigated  in  the  first  place.  As 
pointed  out  by  Professor  O.  Colberg  at  a  recent  meet- 
ing of  the  German  Concrete  Association,  the  cable 
girders  thus  obtained  were  tested  as  to  their  tensile 
and  compression  strengths,  and  the  result  obtained 
showed  that  the  breaking  strength  and  tensile  stresses 
warranted  the  use  of  concrete  cable-girders  in  the 
place  of  roimd  iron  girders. 
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Controlling   the   Quality   of   Cement 

Problems  Involved  in  Maintaining  High  Standards  During  Manufacture 

— The  Relationship  of  the  Various  Operations  and   How 

They  Are  Controlled  to  Obtain  a  Quality  Product 

By  RICHARD  K.  MEADE 
Consulting  Engineer,  Baltimore,  U.S.A. 


Before   the    I'ortlaiiil   (Viiiftit   AKHocialioii 


Contrary  to  the  general  belief,  the  (juestion  of  the 
ciuality  of  cement  is  more  often  a  mechanical  than  a 
chemical  problem — or  rather  jjerhaps  one  of  the  rela- 
tion of  the  mechanics  of  the  pr<jcess  to  the  chemical 
comjxjsition  of  the  jjroduct.  The  connection  between 
the  chemical  composition  of  cement  and  its  ()hysical 
properties  is  now  so  well  understood  that  there  are 
few  instances  where  the  poor  quality  of  the  cement  is 
due  to  a  lack  of  knowledge  of  what  the  chemical  com- 
])osition  of  this  should  be.  Generally  speaking  poor 
(|uality  is  due  to  circumstances  which  interfere  with 
the  attainment  of  the  ideal  composition  by  the  chem- 
ist, in  speaking  of  composition  in  this  paper  the  term 
is  not  limited  to  the  mere  analysis  of  the  cement,  but 
includes  the  proper  combination  of  the  elements  to 
form  the  so-called  cement  clinker. 

Tile  problem  of  manufacturing  good  clinker  in 
laboratory  quantities  is  extremely  simple.  It  is  mere- 
ly necessary  to  grind  finely  a  properly  proportioned 
mixture  of  argillaceous  and  calcareous  substances  and 
then  to  ignite  the  mixture  to  the  point  of  incii)ient 
vitrification  for  a  sufficient  time  to  allow  proper  chem- 
ical combination  of  the  elements  composing  the  mix. 
All  the  details  of  the  process  are  well  understood  by 
cement  chemists — -the  projjer  relation  to  be  had  be- 
tween the  argillaceous  and  calcareous  elements,  the 
fineness  necessary  to  secure  intimate  contact  and  the 
degree  of  burning  to  promote  combinatit)n  arc  all 
matters  of  common  knowledge  in  the  industry.  When 
it  comes  to  handling  large  (|uantities  of  natural  ma- 
terials and  to  manufacturing  cement  economically, 
however,  the  problem  is  vastly  complicated.  To  be- 
gin with  the  raw  materials,  these  generally  vary  con- 
siderably in  chemical  composition  in  different  parts 
of  the  deposit  and  the  method  of  accurately  sami)ling 
and  prt>portioning  these  materials  is  one  of  the  most 
troublesome  problems  with  which  the  cement  manu- 
facturer has  to  contend.  The  question  of  the  degree 
of  grinding  is  generally  limited  by  the  mechanical 
equipment  provided  and  is  always  influenced  by  the 
question  of  economy.  The  |)roblem  of  burning  is 
much  simpler  than  the  other  two  and  is  usually  mere- 
ly one  of  securing  experienced  and  conscientious  kiln 
attendants. 

Relation  of  Operations 

These  tlirec  primary  operations  of  cement  manu- 
facture bear  a  general  relation  to  each  other.  Some 
years  ago  I  called  attention  to  the  fact  that,  assuming 
the  chemical  composition  to  be  correct,  there  is  a  very 
definite  relation  between  the  fineness  of  the  materials. 
the  temperature  of  burning  and  the  time  at  which  the 
materials  are  subjected  to  this  temperature.  I  can 
possibly  best  illustrate  this  relation  by  means  of  a 
mathematical  formula  thus 

F  X  D  X  r  =  C 

In  which  F  represents  the  fineness,  D  the  tempera- 
ture, T  the  time,  and  C  clinker  (a  constant  quantity). 
It  will  be  seen  that  if  C  is  a  fixed  quantity  the  others 


can  vary  among  themselves  and  .still  equal  C.  Thus 
with  a  coarsely  ground  mixture  the  time  or  tempera- 
ture of  burning  one  or  ])ossibly  lioth,  must  he  increas- 
ed tf)  secure  proper  combination.  Similarily  if  the 
time  in  the  kiln  is  short  this  must  be  made  up  ftir  by 
higher  temperature  or  finer  grinding. 

If  the  fact  that  the  composition  of  the  mixture  of 
argillaceous  and  calcareous  substance  can  vary  is  con- 
sidered, another  variable  is  added  to  the  equation. 
It  is,  of  course,  well  known  that  it  is  much  easier  to 
burn  low  lime  cement  than  high  lime  cement,  in 
which  case  C(»arser  grinding  satisfies.  In  actual  prac- 
tice, the  details  of  cement  manufacture,  thcrcf<)re.  are 
a  general  compromise  to  suit  U^cal  conditions  between 
chemical  composition,  fineness  of  grinding  and  degree 
of  burning. 

i  am  not  going  to  take  up  time  discussing  the 
question  of  fine  grinding  of  the  raw  materials  or  the 
degree  of  burning  saying  that  fine  grinding  and  har- 
der burning  as  indicated  above  will  tend  to  correct 
faulty  composition  in  some  instances.  The  imjxirt- 
ance  of  fine  grinding  of  the  raw  materials  and  of 
proper  burning  are,  of  course,  better  understcKxl  and 
when  these  are  the  cause  of  [Hjor  quality  the  remedy 
is  evident. 

My  own  experience  indicates  that  the  problem  of 
making  cement  of  uniform  high  quality  is  largely  one 
of  absolute  control  of  the  chemical  composition  of 
the  mixture  fed  to  the  kilns.  Occasionally  I  have  met 
with  a  |)lant  where  the  raw  grinding  or  burning  e<|uip- 
ment  was  insufficient,  but  for  the  most  part  the  failure 
to  control  the  chemical  com|>ositJon  <»f  the  mix  has 
been  resixmsible  fur  the  irregular  quality  of  the  pro- 
duct. 

Chemical  analysis  oi  the  cement  diHfS  not  always 
show  the  trouble  particularly  when  this  analysis  is 
conlined  ti>  a  sample  representing  a  large  quantity  of 
cement,  such  as  a  bin  of  several  thousand  barrets  or 
a  day's  run  because  such  a  bin  of  cement  may  be  the 
average  of  several  hours  of  very  high  limed  and  con- 
se<iuently  unsound  cement  mixed  with  several  hours 
of  low  limed  cement :  the  average  t»f  the  tw«»  being 
often  near  the  desired  chemical  com|K>sition  but  the 
physical  properties  of  the  resulting  cement  |>ertaining 
something  of  the  undesirable  charactrri^iii--.  .if  bi.ib 
the  high  limed  and  low  limed  clinker 

Such  a  result  is  quite  apt  to  occur  m  im  <ii  \  pn.- 
cess.  where  chemical  control  is  generally  a  matter  of 
examination  of  a  mixture  already  made  rather  than 
of  two  materials  about  to  be  mixed.  It  is.  of  course. 
well  known  to  most  cement  manufacturers  that  the 
routine  tests  of  the  dry  mill  laboratory  are  post  mor- 
tems  rather  than  diagnoses.  They  are  of  no  value  so 
far  as  correcting  the  conifHisition  of  the  particular  lot 
of  raw  material  under  examination  is  concerned  but 
serve  as  a  guide  to  the  making  <>i  succeeding  lots. 

Controlling  the  Mix 
Bv  far  the  larger  number  of  mills,  both  wet  and 
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dry,  make  their  mix  by  means  of  what  are,  in  the 
vernacular  of  the  industry,  known  as  "readings." 
That  is,  samples  of  the  mix  are  drawn  from  the  grind- 
ing mills  at  stated  intervals  of  time  and  in  these  sam- 
ples the  carbonate  of  lime  is  determined.  If  this  is 
found  to  vary  from  the  desired  standard,  no  correc- 
tion can  as  a  rule  be  made  in  that  portion  of  the  mix 
which  has  already  been  prepared,  and  the  test  serves 
principally  as  a  guide  to  the  proportioning  of  suc- 
ceedings  lots,  etc.  W^en  the  mix  is  controlled  by 
such  a  process,  the  chemist  finding  his  mixture  too 
high  or  too  low  in  lime  (as  shown  by  the  reading) 
decreases  or  increases  his  limestone  to  correct  his 
proportions.  In  the  dry  process  this  often  has  the 
effect  of  sending  his  composition  to  the  opposite  ex- 
treme, with  the  result  that  while  his  low  lime  and 
high  lime  clinker  will  average  properly  very  little  of 
it  is  per  se  of  correct  composition. 

In  the  wet  process,  however,  an  opportunity  is 
generally  given  to  mix  the  whole  lot  of  ground  ma- 
terial by  combining  the  contents  of  several  slurry 
basins  in  one  large  kiln  feed  basin  and  in  this  way 
the  averaging  is  done  before  the  kiln  is  reached  and 
hence  the  clinker  is  of  correct  composition. 

At  many  dry  process  cement  plants,  the  question 
of  chemical  control  is  largely  one  of  good  judgment 
on  the  part  of  the  chemist  rather  than  of  chemical 
test.  For  example,  let  us  cite  the  case  where  a  lime- 
stone and  shale  plant  is  supplied  with  rock  by  one 
large  steam  shovel.  The  .shale  is  regular  but  the 
various  strata  of  limestone  differ  much  in  chemical 
composition.  Added  to  this  variation  is  also  the  fact 
that  3  or  4  feet  of  clay  overlying  the  limestone  is  not 
stripped  from  the  latter  but  is  blasted  down  with  it. 
Deep  well  drills  are  used  and  the  shots  are  large,  each 
representing  several  months'  supply  of  stone.  All 
stone  is  sent  direct  from  the  shovel  through  crushers 
into  a  relatively  small  storage  bin  and  the  mix  is  con- 
trolled entirely  by  "readings"  taken  from  the  tube 
mill  discharge.  Let  us  suppose,  as  frequentU^  hap- 
pens, the  shovel  is  working  in  the  morning  on  clean 
limestone  comparatively  free  from  stripping.  At 
noon,  it  encounters  a  limestone  mixed  with  stripping 
and  by  night  it  has  worked  through  the  strippmg 
and  is  back  on  the  clean  stone.  What  happens  to  the 
mix  is  thi.s — sometime  during  the  afternoon  the  sample 
drawn  from  the  tube  mill  shows  the  mix  to  be  over- 
clayed  and  the  chemist  accordingly  decreases  the 
shale.  The  orders  to  make  this  change  probably  reach 
the  raw  mill  about  the  time  the  shovel  reaches  clean 
stone  again  with  the  result  that  the  next  sample 
drawn  from  the  tube  mill  will  show  the  mix  over- 
limed,  etc.  At  this  mill,  the  mix  would  generally  be 
wrong  but  for  the  visual  inspection  and  good  judg- 
ment of  the  chemist.  This  condition  is  by  no  means 
unusual  and  while  probably  not  existing  often  in  quite 
such  an  exaggerated  form,  does  occur  in  a  more  or 
less  modified  form  at  many  mills. 

Quarrying   Methods 

So  far  as  quarrying  methods  are  concerned,  the 
steam  shovel  and  the  deep  well  drill  are  likely  to  stay, 
and  it  is  also  in  most  instances  more  economical  to 
include  the  overburden  in  the  blast  rather  than  to 
strip ;  at  the  same  time,  it  is  evident,  that  these  three 
improvements  in  quarry  efficiency  have  increased  ma- 
terially in  most  instances  the  difficulty  of  securing  a 
uniform  mix.  The  big  blast  throws  down  the  entire 
vertical  face  of  the  quarry  in  one  jumbled  heap.     If 


it  served  also  to  mix  the  various  beds  intimately  it 
would  be  of  advantage,  unfortunately  the  opposite  is 
generally  true  and  the  beds  remain  almost  as  separate, 
but  not  as  easily  segregated,  after  the  stone  is  blasted 
down  as  when  in  the  position  left  by  nature.  In  the 
case  of  the  old  method  of  quarrying  by  means  of  16 
to  20  foot  benches,  the  beds  were  usually  blasted  down 
in  some  sort  of  order  and  could  be  quarried  uniformly. 
The  steam  shovels  also  confine  the  stone  supplied  the 
mill  to  that  obtainable  from  one  or  two  points  in  the 
quarry,  while  with  hand  loading  the  stone  can  De 
obtained  from  almost  the  entire  area  of  the  quarry. 

If  the  overburden  could  be  intimately  mixed  with 
the  stone  there  would  generally  be  no  objection  to  its 
being  blasted  down  with  the  stone.  Unfortunately 
this  result  can  not  often  be  obtained  and  the  over- 
burden usually  lies  over  part  of  the  rock  only. 

With  these  new  conditions  occurring  in  the  quarry, 
provision  must  be  made  at  the  mill  to  take  care  of 
the  irregular  supply  of  stone  and  clay  sent  to  the 
mill  by  the  shovels.  The  influence  of  occasional  varia- 
tions in  the  composition  of  the  raw  materials  are  de- 
signed to  be  taken  care  of  at  most  plants  by  storage 
bins  of  varying  forms  and  sizes. 

Usually  the  shale  or  clay  supplied  the  mill,  whether 
obtained  by  means  of  shovels  or  hand  labor,  is  of 
regular  composition.  Sometimes  with  clay  the  mois- 
ture content  needs  careful  supervision.  A  few  mills 
use  a  calcareous  shale  in  which  the  lime  content  varres 
over  quite  a  range.  The  use  of  such  shale  always 
greatly  complicates  the  problem  of  controlling  the 
chemical  composition  of  the  mix  by  introducing  two 
variables  instead  of  one. 

The  employment  of  a  large  stone  storage  divided 
into  two  or  more  bins  seems  to  be  the  most  feasible 
method  of  securing  a  uniform  raw  material.  In  many 
instances,  however,  such  stone  houses  are  poorly  de- 
signed. If  we  ])lace  rock  continuously  on  the  middle 
of  a  pile  and  draw  at  the  same  time  below  from  the 
center  of  this,  we  will  obtain  i)retty  much  the  same 
stone  that  is  being  delivered  to  the  pile  and  very  little 
if  any  mixing  will  occur.  Even  where  the  discharge 
is  not  directly  under  the  j^oint  of  filling  this  flow  of 
materia]  between  the  two  points  occurs.  In  designing 
a  stone  house,  therefore,  this  should  be  divided  into 
at  least  two  bins  but  I  do  not  think  anything  is  gained 
by  numerous  small  tanks  or  bins. 

Segregation  of  Materials 

An(jther  action  which  should  be  kept  in  mind  is 
the  so-called  segregation  of  materials  in  the  bins. 
If  a  mixture  of  coarsely  crushed  limestone  is  fed  froT^ 
an  overhead  source  into  the  center  of  a  pile  it  will 
be  found  that  the  coarse  material  will  roll  to  the  out- 
side of  the  pile  while  the  fine  material  will  He  where 
it  falls.  If  the  pile  is  tapped  from  the  center  the  first 
material  drawn  is  almost  entirely  the  fines  while  the 
coarse  material  is  the  last  to  be  obtained.  As  the 
fine  material  usually  contains  the  stripping  and  is 
always  lower  in  lime  than  the  coarse  material,  it  will 
be  seen  that  the  composition  of  the  material  obtained 
when  the  pile  is  first  tapped  will  be  much  lower  in 
lime  than  that  of  the  last  portion  obtained.  Many 
plants  employ  what  are  termed  blending  bins,  con- 
sisting of  large  tanks  in  which  the  coarsely  cru.shed 
material  is  stored.  My  observation  has  been  that 
these  bins  instead  of  blending  actually  segregate,  for 
the  reason  given  above. 

It  has  always  seemed  to  me   that  the   travelling 
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crane  and  t^ral)  bucket  afford  excellent  methods  of 
storing  linicstonc.  Witli  this  outfit  the  material  as 
crushed  can  he  uniformly  distributed  over  a  large  pile. 
There  is  no  segregation  of  fines  and  coarse  and  the 
reclaiming  can  also  l)e  distributed  over  a  large  area. 
It  is  a  simple  matter  for  the  chemist  to  work  out  for 
the  crane  operator  a  cycle  of  filling  and  emptying 
such  a  storage  which  will  give  uniform  material  and 
leave  nothing  to  the  judgment  of  the  operator. 

Another  excellent  storage  is  one  consisting  of 
several  long  rectangular  and  fairly  deep  bins  filled  by 
means  of  an  overhead  belt  conveyor.  This  latter  is 
in  turn  equipped  with  a  travelling  tripper.  This  trip- 
per is  so  designed  as  to  move  at  a  regular  rate 
slowly  back  and  forth  over  the  entire  length  of  the 
bin  and  spread  the  material  in  uniform  layers  over 
this.  If  the  bin  is  relatively  narrow  and  the  openings 
below  are  alternately  to  each  side  of  the  center  line, 
the  segregation  between  coarse  and  fine  material  is 
negligible  where  the  stone  is  drawn  from  several 
openings. 

Fur  those  who  prefer  a  pan  conveyor  or  bucket 
carrier  to  the  belt  conveyor,  the  buckets  can  be  ar- 
ranged to  deposit  the  material  at  a  number  of  points 
in  the  bin.  No  doubt,  other  methods  of  securing  the 
same  result  are  available.  Where  a  silo  storage  is 
employed,  if  the  number  of  bins  is  sufficient  to  per- 
mit it,  better  results  will  be  obtained  by  filling  or 
emptying  a  number  of  these  at  the  same  time  by  some 
such  method  as  I  have  suggested,  rather  than  to  fill 
and  empty  in  rotation. 

So  much  for  the  form  of  storage.  Another  fact 
which  should  be  borne  in  mind,  is  that  the  finer  the 
rock  is  crushed,  the  better  mixture  will  be  obtained 
and  the  less  segregation  will  occur  in  the  bins.  For 
this  reason,  I  would  suggest  crushing  the  materials 
as  far  as  practicable  before  storage. 

Determining   Proportions  of  Mixed   Materials 

For  determining  the  proportions  of  the  two  ma- 
terials where  the  mixing  is  done  directly  after  the 
large  stone  house,  two  methods  are  generally  em- 
l)loyed.  One  is  to  obtain  a  sample  of  the  contents 
<if  the  bins  of  clay  and  limestone  and  mix  the  two 
as  indicated  by  the  analysis  of  this  sample.  The 
other  is  what  is  generally  designated  as  the  "reading" 
method  and  consists  in  mixing  the  two  materials  ac- 
cording to  the  results  obtained  from  a  determination 
of  the  carl)()nate  of  lime  in  the  mix  after  this  has 
been  ground  in  the  mill.  In  spite  of  the  fact  that  it 
is  apparently  much  the  less  scientific  of  the  two  meth- 
ods, the  second  one  will  usually  give  better  results. 
This  is  because  of  the  difficulty  of  properly  sampling 
material  in  large  i)ieces  mixed  with  lines  and  inter- 
mediates. 

The  only  method  of  .sampling  such  material  which 
will  give  accurate  results  will  be  some  system  of  crush- 
ing and  (|uartering  in  several  steps  such  as  is  used 
for  ore  sampling  and  this  would  involve  an  expensive 
sampling  i)lant.  As  an  illustration  of  such  a  plant, 
let  us  suppose  that  the  material  came  from  the  crusher 
in  a  ])an  conveyor.  Arrangement  could  be  made  to 
trip  every  tenth  bucket  into  a  small  crusher  which 
would  crush  to  say  1  inch  and  under.  The  discharge 
from  this  crusher  would  then  be  sampled  and  the 
sample  crushed  to  say  '4  inch.  This  '/i  inch  material 
in  turn  would  be  sampled  and  the  sample  crushed  to 
10  mesh.  The  fine  material  could  then  be  sampled 
and  this  final  sample  ground  to  the  necessary  fine- 
ness for  analvsis.    It  will  be  seen  that  such  an  arrange- 


ment would  involve  handling  quite  a  lot  of  material. 

In  a  cement  plant  using  1,000  ton.s  of  stone  per 
day  the  first  sample  would  amount  to  100  ton.s  to  be 
crushed  to  I  inch,  the  .second  to  10  tons  to  be  crushed 
to  ^4  inch,  the  third  to  1  ton  to  he  ground  to  10  mesh 
Jind  the  fourth  to  200  lbs.  to  be  ground  to  lab<;ratory 
fineness.  It  is  doubtful  if  accurate  results  could  be 
obtained  with  much  greater  fractions.  It  will  readily 
be  seen  that  the  equipment  neces.sary  for  such  quan- 
tities is  beyond  that  now  available  in  cement  mill 
laboratories. 

The  methods  necessary  for  securing  uniform  rock 
at  the  mill  are  the  same  whether  the  wet  or  dry  pro- 
cess is  employed  and  to  my  mind  the  desirability  of 
such  a  supply  of  rock  of  uniform  composition  is  as 
great  in  the  one  process  as  the  other.  In  the  older 
wet  process  plants,  provision  was  made  for  adding 
clay  or  marl  as  desired  to  the  ground  slurry  before 
this  was  i)umped  to  the  kiln  supply  basins.  To-day, 
however,  when  necessary  to  correct  the  composition 
of  the  slurry,  the  general  practice  is  to  mix  two  or 
more  tanks  to  give  the  desired  results,  «o  that  as 
far  as  the  mix  goes,  the  two  prtKesses  approach  each 
other  much  more  nearly  than  they  did  when  the  raw 
materials  of  the  wet  process  were  marl  and  clay.  In 
the  matter  of  chemical  control,  there  are  unquestion- 
ably much  better  facilities  provided  at  most  wet  pro- 
cess plants  than  there  are  in  the  general  run  of  dry 
process  mills.  When  difficulties  of  controlling  the  mix 
do  occur  in  wet  process  |>lants.  this  is  usually  due  to 
too  few  or  too  small  slurry  basins  and  kiln  feed  tanks 
or  to  improper  or  insufficient  agitation. 

Methods  Insufficient 
I  have  always  felt  that  the  methods  eniplctyed  to 
control  the  mix  at  most  dry  process  plants  were  in- 
sufficient and  that  a  system  of  correcting  tanks  plan- 
ned after  those  of  wet  process  |>lants  could  be  em- 
ployed to  advantage.  If  the  grinding  is  done  in  two 
stages,  such  as  with  ball  and  tube  mills.  I  would  sug- 
gest the  use  of  two  sets  of  tanks  or  bins.  One  set  of 
at  least  four,  and  better,  six  or  eight  tanks  to  be 
placed  after  the  preliminary  mills  (ball  mills)  and 
one  set  of  four  or  more  after  the  secondary  mills  (lube 
mills).  The  tanks  in  the  first  set  should  be  suffi- 
ciently large  to  take  care  of  at  least  four  hours  run 
of  the  mill.  The  system  should  be  provided  with  an 
automatic  sampler  so  that  the  contents  of  each  tank 
can  be  sampled  as  ground.  Where  ample  rock  storage 
had  been  provided  to  give  fairly  uniform  rock,  the 
four  tanks  could  then  be  used  in  this  manner.  One 
tank  would  be  filling,  the  second  tank  would  Im-  under 
test  and  the  third  and  fourth  tanks  would  be  used 
straight,  or  mixed  if  necessary  to  give  the  proper  com- 
position. When  analysis  proved  a  tank  to  lie  of  in- 
correct composition  it  would  be  necessary  to  so  pro- 
portion the  next  tank  that  the  two  could  be  mixed 
so  as  to  give  a  mixture  of  correct  composition.  The 
second  set  of  tanks  would  receive  the  fully  ground 
material  and  these  should  also  be  provided  with  auto- 
matic .samplers.  They  serve  as  a  further  means  of 
correcting  the  mix  when  necessary  by  blending  the 
contents  of  two  or  more  tanks  as  the  pulverized  ma- 
terial is  sent  to  the  kiln.  The  mixing  here  is  not 
as  thorough  as  would  occur  when  the  two  materials 
were  ground,  but  still  fairly  go«>d  mixing  would  occur 
when  screw  conveyors  were  u.sed  to  carry  the  mix 
from  the  tanks  and  considerable  mixing  would  also 
be  effected  in  the  up|)er  part  of  the  kiln  before  the 
material  began  to  form  into  balls. 
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At  sonic  plants,  it  would  no  doubt  be  found  most 
convenient  to  use  such  a  series  of  tanks  for  mixing. 
That  is,  to  grind  the  materials  separately  to  10  to  20 
mesh  before  the  mixing  is  done.  In  this  case  certain 
tanks  would  be  set  aside  for  limestone  and  certain 
tanks  for  clay  and  both  materials  would  De  sampled 
automatically  and  mixed  according  to  the  analysis 
of  these  samples.  It  is  comparatively  easy  to  secure 
an  accurate  sample  of  10  to  20  mesh  material,  while 
it  is  extremely  difficult  to  obtain  anything  which  will 
properly  represent  material  crushed  only  to  one  inch. 
So  that  this  system  of  sampling,  analyzing  and  mix- 
ing will  do  with  10-mesh  material  but  will  not  give 
satisfaction  with  one-inch  material.  The  statement 
that  the  finer  the  material,  the  easier  it  is  to  sample 
accurately  will  hold  good  for  all  materials. 

No  doubt  various  modifications  of  this  system 
would  be  devised  to  suit  local  conditions.  For  in- 
stance, at  certain  plants  it  might  be  found  best  to 
mix  partly  by  analysis  and  then  to  do  the  correcting 
by  adding  to  the  contents  of  the  tanks  as  drawn  a 
small  amount  of  clay  or  limestone  ground  to  10-mesh. 
I  am  not  trying  to  outline  a  plan  to  be  followed  by 
all  plants,  but  merely  to  indicate  lines  along  which 
such  a  system  may  be  worked  out.  The  cost  of  operat- 
ing such  a  system  would  be  low  and  the  initial  invest- 
ment small.  I  believe  the  saving  in  other  lines 
aside  from  quality  would  pay  for  the  installation  and 
upkeep  of  the  system.  Such  saving  would  include 
fuel  required  to  burn  over-limed  mix,  power  to  grind 
under-limed  clinker,  labor  due  to  greater  kiln  outputs, 
greater  life  of  kiln  linings,  etc. 

In  the  earlier  paragraphs  of  this  paper,  I  have 
shown  how  the  various  steps  in  the  process  of  cement 
manufacture  bear  one  on  the  other.  From  this  it 
will  be  evident  that  if  there  are  shortcomings  in  one 
step  these  must  be  made  up  for  in  the  next.  If  the 
composition  is  irregular,  the  grinding  of  the  raw 
materials  must  be  carried  to  the  degree  of  fineness 
necessary  to  give  sound  cement  from  the  high  lime 
mixture  as  well  as  from  the  low  lime.  Every  chemist 
knows  that  where  the  lime  is  high,  much  finer  raw 
grinding  is  recpiired  than  where  it  is  low  or  even 
normal.  In  order  to  make  sure  of  sound  cement,  the 
chemist  must  therefore  grind  finer  where  occasional 
runs  of  high  lime  material  are  encountered  than  where 
the  mixture  is  constant.  The  proper  fineness  of  the 
raw  materials  are  therefore  influenced  to  some  extent 
by  their  composition. 

Proper  Burning  of  Cement 

The  proper  burning  of  cement  is  largely  one  of 
feeding  the  material  and  fuel  to  the  kiln  at  a  regular 
rate.  If  the  composition  of  the  mixture  is  constant, 
it  is  evident  that  if  the  material  is  fed  to  the  kiln  at 
a  regular  rate  and  the  kiln  is  kept  at  a  definite  tem- 
perature and  revolved  at  a  constant  speed  the  result- 
ing clinker  will  be  uniformly  burned.  The  trouble 
with  the  burning  is,  first,  that  the  composition 
changes,  requiring  a  higher  temperature  or  a  longer 
time  in  the  kiln  and,  secondly,  that  the  rate  at  which 
both  raw  material  and  coal  are  fed  to  the  kiln  is  sub- 
ject to  violent  and  sudden  fluctuations,  or  in  other 
words,  both  coal  and  raw  material  "flood."  I  believe 
that  where  trouble  with  the  burning  results  much  of 
this  can  be  eliminated  by  designing  proper  feeding 
arrangements  for  both  raw  material  and  fuel.  The 
irregularities  due  to  change  of  composition  come  grad- 
ually and  can  be  kept  up  with,  while  the  feeding  of 
the  raw  material  is  usually  sudden  and  the  extra  load 


iif  material  occasioned  thereby  is  hard  to  catch  and^ 
properly  burn.  The  arrangements  for  feeding,  slurry 
to  the  kiln,  where  this  is  done  by  positive  means  such 
as  buckets  and  scoops,  are  excellent  and  something 
of  the  same  sort  is  desirable  in  the  dry  process. 

The  qualities  most  desirable  in  cement  are  sound- 
ness, strength  and  uniformity  in  the  rate  of  setting 
and  hardening.  All  are  dependent  to  a  marked  degree 
on  chemical  composition  the  fineness  of  the  raw  ma- 
terials and  the  burning.  These  three  steps  are  there- 
fore the  ones  which  must  be  under  perfect  control 
if  quality  cement  is  to  be  produced.  I  regard  the 
chemical  composition  as  the  keystone  of  the  arch. 
Unfortunately,  it  is  the  step  least  under  control. 
While  there  are  many  plants  where  unsound  or  quick 
setting  cement  is  a  rarity,  even  here  there  might  be  an 
ai)])reciable  improvement  in  quality  by  a  closer  regula- 
tion of  chemical  composition.  Most  cement  chemists 
are  playing  safe,  as  it  were,  rather  than  attempting  to 
attain  any  ideals.  Perfect  control  of  the  composition 
would  enable  them  to  make  cements  much  higher  in 
lime  than  they  do  at  present,  with  the  result  that 
their  clinker  would  be  easier  ground  and  the  resulting 
cement  stronger  and  more  uniform  in  setting  and 
hardening  qualities. 


Road  Building  Boom  in  Canada 

Reports  from  the  various  Canadian  provinces  ff)r 
June  1922  show  contracts  for  new  roads  and -streets 
let  during  that  month  to  the  value  of  $3,774,200.  The 
total  number  of  contracts  let  was  72.  New  projects 
rejjorted  under  consideration  numbered  146  and  were 
to  cost  $4,697,600.  The  value  of  the  new  construc- 
tion contracted  for  during  lune  in  each  proxincc  was 
as  follows:  Ontario,  $1,664,900;  Quebec,  $822,000; 
New  Brunswick.  $151,fXX);  Nova  "Scotia.  $ll.i,000; 
P.ritish  Columbia,  $383,.300;  Alberta,  $16,.=;00; -Sask- 
atchewan, $26,000  Manitoba,  $47,400. 


Celite  Products  Limited 

The  Celite  Products,  Limited,  has  been  established 
in  Canada  to  market  Sil-O-Cel  and  Filter-Cel  as  manu- 
factured by  the  Celite  Company  of  the  United  States. 
Sil-O-Cel  is  widely  used  for  the  prevention  of  excess- 
ive heat  losses  from  boilers,  furnaces,  etc.,  claiming 
a  very  high  efficiency,  high  temperature  insulation,  and 
being  furnished  in  brick,  block,  powder  and  cement 
forms.  Filter-Cel  is  used  as  an  aid  in  difficult  filter- 
ing operations.  Stocks  of  these  materials  will  be 
maintained  in  Montreal.  Mr.  Lawrence  Russel,  for- 
mer manager  of  the  Armstrong  Whitworth  Company 
of  Canada  has  been  appointed  manager  of  this  com- 
pany in  Canada,  with  offices  in  the  New  Birks  Bldg. 


The  question  of  most  vital  interest  is  whether 
or  not  the  period  of  greatest  stress  is  behind  us. 
A  decreasing  total  of  failures  in  the  United  States 
during  the  successive  months  of  the  present  year 
would  seem  to  indicate  a  definite  improvement 
in  conditions.  Canadian  figures  disclose  a  similar 
situation,  in  spite  of  the  extremely  high  busi- 
ness mortality  rate  during  the  first  half  of  the 
year.  The  record  of  solvency  during  the  second 
quarter  is  an  improvement  over  that  of  the  first 
quarter. — Royal   Bank  of  Canada. 


THE  CONTRACT  RECORD 


The  Contract  Record's 

Weekly  House  Suggestion  No.  30 


CROU/IDrLOOIiPLA/( 


riB^T  rLOOB  PLA/I 


COAl_  Bll 


CLtCTRICAL  5YMBOL5 

■(>ctiLi*)c  nxTuai. 

(9  DBOP  COliD 
<»WALL  riXTURL 
#•  WALL  POLL  CHAW 
LAA\P  iOCKCT 

®    TLOOR.  PLUG 

®   DCLLTRA/^-SrouTLtT 

•  C.LtCTBlCRA/*Ct  OUTLET 
0    5A5C.  PLUG  tttCtPTACLt- 
tt   DUPLtX   RtCtPTAClL 
5"  WALL  dWITCtI  5P 
5»  SWAY 

LOWTtNilOAl 
cs  A/»/*U/«lciAToa 

e«  WALL  POJM 
«•    TLOOB.  PUJM 

•  bUZZE-R. 


^MiM!±e=HMii^ 

1 

1 

•. 

1       \ 

'1 

1 
1 

1 

1  ' 

^ 

^ 

^ 

CADACC 


ba3e:a\e/<t  pla/< 


Plan  o(  mtitlcralc  |ti«c<I  »cfni-«lrUchril  how-**,  a  nomhrr  o( 
which  arc  hriinff  erected  al  the  present  time  in  Monlrvftl.  V^{)- 
MontreAl  house  huiMer*  rriMirt  thai  they  find  their  hottSMr«  moch 
more  !ialeal>le  when  thry  arc  iiro^KTljr  wired  »o  that  ample  illnmtiM- 
tion  and  decorative  liffhtinK  *'<  easily  available,  a*  welt  a«  Ihc 
necessary  convenience  outlets  for  the  a«e  of  standard  lamps  MMtd 
all  electrical  appliances  so  jtenrrallT  m  demand  in  the  moiigm  Immm. 
The  Montreal  bnildrrs  fifture  that  the  cost  of  wirinff  «  ttotwi  pr»> 
perly  should  amount  to  aU^nt  five  prr  cent  of  the  total  c««t  oi 
the   home. 
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Park  System  for  the  Windsor  District 

A  Metropolitan  Scheme  for  the  Essex  Border  Municipalities — Utilities 
Commission  has  Jurisdiction  over  Park  Problems  Affecting 

the  Towns  as  a  Whole 


The  Board  of  Park  Management  of  the  city  of 
Windsor  wrote  the  Essex  Border  Utilities  Commis- 
sion on  September  9,  1919  asking  that  it  apply  to  the 
provincial  legislature  to  amend  the  Essex  Border 
Utilities  Commission  Act  to  provide  for  a  Metropolitan 
Park  Board.  On  October  1  a  communication  was  sent 
to  the  Commission  from  the  Board  of  Park  Manage- 
ment of  the  town  of  Walkerville  endorsing  the  action 
of  the  Windsor  Park  Board.  At  a  meeting  of  the 
Commission  on  November  2  the  solicitor  was  instruct- 
ed to  make  such  application  at  its  next  session  to 
the  Ontario  Legislature  to  amend  the  Essex  Border 
Utilities  Act  to  grant  the  Commission  the  powers  to 
act  as  a  park  board  within  the  Public  Parks  Act  and 
to  act  as  a  town  planning  commission  under  the 
Planning  and  Development  Act.  Th^  Act  was  a- 
mended  in  1920  by  a  section  providing  that  "the  Com- 
mission shall  have  and  is  hereby  vested  with  the 
powers  of  a  Board  of  Park  Management  to  acquire, 
develop,  lay  out,  maintain,  and  improve  a  metropoli- 
tan park  or  park  system  for  the  Essex  Border  Munici- 
palities under  the  Public  Parks  Act." 

The  intent  of  this  amendment  was  to  secure  for 
the  municipalities  in  the  district  the  same  advantages 
in  respect  to  parks  that  had  already  been  secured  with 
regard  to  water  and  sewerage  systems.  Those  ad- 
vantages would  come  from  the'  co-operation  of  the 
various  municipalities  which  are  separate  only  in  a 
political  sense,  and  which  could  thus  acquire,  develop 
and  maintain  their  parks  at  a  reduction  on  the  aggre- 
gate cost  and  be  certain  that  no  park  work  would  be 
undertaken  without  consideration  of  the  needs  of  the 
district  as  a  whole  and  of  the  needs  of  the  future  as 
well  as  of  the  present. 

The  Park  Board  of  Windsor  and  Walkerville,  after 
securing  an  option  on  a  piece  of  property  of  168  acres 
known  as  the  Clapp  farm  in  Sandwich  East  forwarded 
this  option  on  May  11.  1920.  to  the  Commission  for 
action.  A  park  committee  was  authorized  on  May 
31,  with  power  to  bring  in  a  report  upon  a  park  sys- 
tem and  the  acquisition  of  land  therefor.  On  June 
25  the  Commission's  engineer  was  authorized  to  pre- 
pare a  report  upon  a  proposed  park  system. 

In  conjunction  with  this  Clapp  property,  the  park 
committee  recommended  that  the  Commission  con- 
sider the  acquisition  of  the  property  known  as  the 
H.  O.  Fleming  Estate  in  the  town  of  Sandwich.  It 
was  considered  that  the  location  of  a  park  on  the 
site  would  provide  park  facilities  for  the  people  of 
the  western  portion  of  the  metropolitan  district  and 
would  in  addition  permit  the  carrying  out  of  a  much 
needed  improvement  on  the  south  side  of  Sandwich 
Street  near  London  Street,  eliminating^  a  dangerous 
turn  where  the  railway  diverges  from  Sandwich  ."street. 
On  August  18,  Morris  Knowles,  presented  a  verbal 
report  on  a  comprehensive  system  of  parks,  boulevards 
and  play  grounds  and  discussed  the  advantages  and 
disadvantages  of  the  Clapp  and  Fleming  properties 
which  report  was  adopted  on  September  13.  1920. 

The  question  of  the  acquisition  of  the  Clapp  and 
Fleming  properties  was  submitted  to  the  electors  of 


all  the  Border  Municipalities  on  October  2i,  1920, 
but  an  unfavorable  vote  was  received  in  Windsor  and 
Ford  City  and  no  further  action  has  been  taken  by 
the  Commission. 


Mainly  Constructional 

East  And  West— From  Coast  to  Coast 


The  total  value  of  building  permits  issued  in  Toronto, 
in  July,  amounted   to  over  $3,750,000. 

It  is  reported  that  a  new  bridge  will  be  built  in  Walker- 
ville, Ont.,  replacing  the  so-called  Dromedary  Bridge  on 
Sandwich  Street  East. 

The  new  B.C.E.R.  steel  bridge  over  the  Vedder,  near 
Yarrow,  B.  C,  has  been  completed.  Greenlees  &  Co.,  of 
\ancouver,  are  the  contractors. 

It  is  reported  that  Dodge  Brothers,  automobile  manu- 
facturers, Detroit,  have  purchased  a  factory  site  in  Windsor 
and  will  erect  a  large  plant  there  to  care  for  their  Canadian 
and  possibly  their  export  trade. 

Mayor  Reaume,  of  Ford,  Ontario,  recently  announced 
that  sewer  extensions  to  cost  in  the  neighborhood  of  $500,000 
will  be  begun  shortly,  in  view  of  the  building  of  the  new- 
Ford  plant.  It  is  said  that  150  new  houses  will  hi  built 
to  take  care  of  the  increase  in  population. 

Replying  to  a  largely  signed  petition  urging  the  im- 
portance of  improving  Laurcntian  district,  Hon.  J.  L.  Perron, 
Provincial  Minister  of  Roads,  Quebec,  said  the  work  com- 
menced by  his  department  would  be  completed  by  November 
1  and  every  bad  spot  in  the  route  eliminated. 

.  Ratepayers  of  the  township  of  Teck.  Ont.,  have  voted 
to  issue  debentures  for  the  construction  of  a  water  system 
for  Kirkland  Lake  and  Swastika,  at  an  estimated  cost  of 
$40,000.  The  by-law  carried  in  both  places,  and  work  is 
expected  to  start  at  an   early  date. 

.-Vny  hopes  which  may  have  been  entertained  that  Christ 
Church,  North  Yonge  Street,  Toronto,  might  be  saved  for 
use  as  a  public  library  for  North  Toronto  were  shattered 
when  the  assessment  commissioner  announced  to  the  board 
of  control  that  the  building  had  to  l)e  demolished,  as  it  pro- 
jected 16  feet  over  the  street  line. 

The  winding-up  of  the  Red  Arrow  Tire  Company,  Peter- 
borough, Ont.,  entered  another  phase  recently  with  the  ex- 
amination of  the  claim  of  the  contractors,  Messrs.  John  E. 
Hayes  &  Sons.  This  action  was  mainly  an  investigation  of 
the  accounts  presented  by  the  contractors  in  their  claim  for 
approximately  $50,000  against  the  company. 

.\ppropriate  arrangements  are  being  made  for  celebrating 
the  opening  of  the  new  highway  entrance  at  Hamilton,  Ont., 
on  .August  23.  It  is  planned  to  have  representatives  of  all 
luunicipalities  interested  in  the  work  present  when  the  official 
opening  takes  place.  Members  of  the  provincial  govern- 
ment, as  well  as  many  others,  will  be  invited  to  attend. 

CTnion  carpenters  of  Toronto,  Ont.,  have  rejected  the 
decision   on  wages   tnade   by   a   board   named   to   adjust  wage 
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differences  Ijctween  the  union  and  contractors  of  the  Bttilders' 
Exchange.  The  board,  which  was  established  by  the  con- 
sent of  l)oth  parties,  and  not  under  the  Industrial  Disputes 
Act,   fixed  82   1-2  cents  an   hour  as   the   rale  of   wages. 

With  comparatively  few  boys  starting  in  to  learn  the 
trade  to  provide  for  the  future,  there  already  exists  a  shortage 
of  bricklayers  in  Toronto.  Three  hundred  men  could  secure 
jobs  at  once  if  they  were  available,  according  to  the  Builders' 
Kxchange  and  the  Bricklayers'  Union  officials.  One  difficulty 
seems  to  be  tTiat  skilled  men,  and  not  apprentices,  are  sought 
by  the  contractors. 

Barnett-McQueen  Co.  elevator  contractors,  are  complet- 
ing work  on  a  60-tank  addition  to  the  plant  of  the  North- 
western'Elevator  Company,  at  Fort  William,  Ont.,  in  order 
to  have  it  ready  for  the  1922  crop.  The  work  on  40  tanks 
in  addition  to  the  storage  plant  on  the  Richardson  elevator 
at  Port  Arthur  is  also  being  done  by  the  same  firm,  the  addi- 
tion costing  $1,500,000. 

Alberta,  the  last  province  to  take  part  in  the  national 
highway  scheme,  has  just  filed  for  approval  ^)lans  for  road 
improvement  under  the  Canada  Highways  Act.  .\\\  of  the 
provinces  are  now  working  under  the  general  regulations 
provided  by  the  act,  and  the  work  throughout  these  prov- 
inces is  now  being  carried  out  in  accordance  with  the  uniform 
standard  specifications. 

Rapidly  increasing  building  activity  in  Woodstock,  Ont., 
which  from  all  indications,  is  likely  to  attain  a  record  volume 
compared  with  recent  years,  is  indicated  by  the  report  of 
permits  issued  during  the  month  of  July  by  the  city  treas- 
urer, and  by  the  sum  total  for  the  year  to  date.  Forty  per- 
mits were  issued  in  the  past  month,  amounting  to  $21,426, 
as  compared  with  $7,258  for  July  last  year.  The  total  fur 
the  city  so  far  this  year  is  $177,202,  as  compared  wiTh  $75,6:i4. 

Facts  and  figures  regarding  the  Burrard  Inlet  Tunnel 
and  Bridge  Company,  were  presented  to  a  meeting  of  repre- 
sentatives of  \ancouver,  B.  C,  and  surrounding  municipalities 
by  ex-Reeve  Bridgman  of  North  Vancouver  district.  He 
explained  that  a  total  of  $115,000  had  been  paid  into  the 
company  by  various  shareholders  and  of  this  amount  about 
$1,500  was  left,  the  remainder  having  been  expended  in  secur- 
ing engineering  reports,  legal  expenses,  preparations  of  plans, 
etc. 

It  is  reported  that  it  will  be  necessary  early  next  year 
to  replace  a  number  of  sewer  lines  in  the  down-town  dis- 
trict of  London.  Ont.,  which  were  constructed  several  years 
ago  at  a  cost  of  approximately  $250,000.  Numbers  of  cel- 
lars in  the  business  section  have  been  flooded  this  summer, 
and  a  survey  to  determine  the  cause  and  the  remedy  neces- 
sary is  being  made  under  direction  of  city  engineer  Brazier. 
It  is  said  that  the  sewers  are  too  small  to  carry  off  the 
storm  water,  and  that  large  trunk  lines  on  some  streets  will 
be  needed. 

Under  the  supervision  of  the  Department  of  Public 
Works  sixty  bridges  are  now  being  built  in  Quebec  and  fifty 
have  been  completed,  .^mong  the  first  bridges  to  be  opened 
is  the  East  .\ngus  bridge  on  the  St.  Francis  River.  It  has 
cost  over  $200,000,  and  is  a  double-deck  bridge.  One  of  the 
decks  has  already  been  opened  to  traffic  and  the  other  will 
be  finished  on  the  15th  of  .\ugust.  .-Kftcr  that  date  the  lower 
deck  will  be  reserved  for  the  Brompton  Pulp  and  Paper 
Company  and  the  upper  for  the  general  public.  .Another 
bridge  to  be  opened  is  at  Lake  Bouchettc.  In  the  district 
of  Quebec  the  Leclercville  bridge  will  be  opened  on  the 
13th  of  this  month.  The  most  important  bridge,  however, 
to  be  started  shortly  will  be  the  Perrot  Island  Bridge  on 
the  N'audreuil  side. 

Tlie  provincial  cabinet  of  Quebec  will  be  called  upon  in 


the  course  of  the  next  few  weeks  to  decide  upon  the  con- 
struction of  a  92,000,000  dam  on  Lake  Krnogami.  for  the 
purpose  (fi  creating  a  roervoir.  The  Quebec  Sircami  Com- 
mission has  already  been  approached  on  the  nubjecl  and  the 
report  is  now  before  the  Hon.  Mr.  Mercier.  Minittcr  of 
Lands  and  Forests,  and  it  will  be  prenentcd  by  him  to  hit 
colleagues.  Provisions  have  been  made  in  a  recent  Matnle 
for  the  expenditure  of  tl.HOO.OOO  on  this  dam,  but  the  matter 
was  deferred  for  final  decision  until  later  on.  The  dam 
would  give  a  permanent  supply  of  7»,04Kf  additional  borte- 
power,  35  of  which  would  affect  the  Chicoutimi  River  and 
the  same  quantity  the  Riviere  aux  Sables  River.  The  present 
level  of  the  water  is  8  feet  and  it  would  rise  to  zs  »»  »hr 
result  of  this  construction. 

A  large  gathering  of  members  of  Local  20V8,  of  the 
United  Brotherhood  of  Carpenters  and  Joiners,  who  are 
mostly  engaged  in  the  repair  and  alterations  of  ships  in 
Montreal,  Que.,  unanimously  endorsed  the  report  of  a  board 
of  arbitration  which  sat  recently  to  consider  differences  as 
to  wages  which  arose  last  .^pril  between  the  local  and  a 
number  of  navigation  companies  represented  by  the  Shipping 
Federation  of  Canada,  Inc.  The  scale  of  wages  was  fixed  by 
the  board  at  55  cents  per  hour,  day  work,  and  AS  cents  at 
night.  This  is  five  cents  per  hour  above  the  rate  which 
went  into  force  .\pril  22  last,  but  considerably  under  the 
scale  asked  by  the  men  at  that  time. 

The  city  council  of  New  Westminster,  B.  C.  recently 
let  a  contract  for  steel  pipe  for  the  proposed  24-tnch  pipe 
to  the  high  level  reservoir.  The  lender  accepted  was  made 
by  the  Vancouver  Engineering  Works,  Ltd.,  at  a  price  of 
$30,976.  It  is  for  8,400  feet  of  24-inch  steel  pipe,  with  the 
bell  and  spigot  type  of  joint,  amended  to  suit  the  city  engi- 
'■  ecr.  Roughly,  half  of  the  pipe  is  quarter-inch  and  the  re- 
mainder three-sixteenths,  the  thinner  to  be  used  on  the  higher 
levels  where  the  pressure  is  less,  (^thcr  prices  submitted 
were:  Vulcan  Ironworks,  f34.524,  $;<1.104.  $35.7K4.  C35.3(U: 
Paterson  Boiler  Works.  $37,312;  Yarrows  LtJI.,  «40.9S0.  $34.- 
500;  Coughlans  Ltd.,  $35,000.  This  diversity  of  price  was 
consequent  on  a  number  of  factors.  Some  offered  dipped 
pipe  and  alternatively  painted  pipe.  Various  types  of  joint 
were  offered,  including  bell  and  spigot,  loose  ring  joints. 
electrically  welded,  rivettcd,  etc.  Delivery  was  also  a  con- 
trolling factor. 


Obituary 

John  .Mian.  cx-M.P.P..  and  ex-Mayor  of  Hamilton,  died 
recently.  He  came  to  Hamilton  in  18«4.  .After  travelling 
extensively  in  Western  Canada,  he  went  to  New  York  in 
1H79,  where  he  was  engaged  as  a  building  contractor,  and 
was  very  successful.  In  1908  he  was  elected  to  the  city 
council  of  Hamilton  as  an  alderman,  and  after  serving  as 
chairman  of  the  Board  of  Works,  was  elected  a  member 
of  Hamilton's  first  Board  of  Control.  Since  I9S0  he  had  been 
a  member  of  the  Parks  Board. 


The  O.  A.  Cole  Co.,  Ltd.,  have  heen  awarded  the 
contract  for  water-proofine  all  the  huildiii)^  of  the 
Canadian  Kodak  C\>.,  at  Nfount  Denni.*:  also  for  the 
hardening:  of  the  concrete  floors,  with  Tni.scon  .\j:a- 
tex,  of  the  Firestone  Rubber  &  Tire  Company's  build- 
inR  at  Hamilton,  Ont. 


The  Eleventh  .Annual  Safety  Confjress  of  the 
Xational  Safety  Council  will  be  held  in  the  Cass  Tech- 
nical High  School,  Detroit.  -Xur.  28th  to  Sept.  1st, 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  August  2  to  August  8,  1922 

Dominion  Wido  Sornom  Eaebttivo  to  "Contract  Roeord  St  Enginooring  Roviott" 


Waterworks,  Sewerage  and 
Roadways 

Blanshard   Twp.,   Ont. 

Plans  will  be  prepared  for  tile  drains 
for  Twp.  Council.  J.  H.  Jameson,  clerk, 
St.  Marys,  Ont. 

London,   Ont. 

City  Council  plan  construction  of 
trunk  sewer  to  cost  $250,000  on  King 
St.     H.   A.   Brazier,   Engr. 

McKillop  Twp.,  Ont. 

Jno.  McNay,  Seaforth,  clerk  McKil- 
lop Twp.  Council,  has  plans  and  will  re- 
ceive tenders  until  Aug.  21st  for  con- 
struction  of  tile   drain. 

Ottawa,  Ont. 

City  Council  plan  construction  of 
Tarvia  pavement  on  Ernscliffe  Rd.  A. 
1'".   Macallum,  Commr.  of  Works. 

Port  Dover,  Ont. 

Plans  are  drawn  for  sewerage  system 
to  cost  .$24,000  for  Town.  James,  Proc- 
tor &  Redfern  Ltd.,  Engrs.,  36  Toronto 
St.,   Toronto. 

CONTRACTS    AWARDED 
Brockville,  Ont. 

Wm.  I^eacy,  i'rescott,  has  general 
contract  for  construction  of  sewers  cost- 
ing $10,000   for   Brockville  Council. 

Edmonton,  Alta. 

General  contract  lor  construction  of 
watermain  costing  $11,500  for  City  is 
awarded  to  C.  L.  Devall,  9Cth  St. 

Etobicoke  Twp.,  Ont. 

Gcjieral  contract  for  waterworks  con- 
struction for  Twp.  Council  is  awarded 
to  R.  C.  Huffman,  16  Glen  Grove,  To- 
ronto. James,  Proctor  &  Redfern  Ltd., 
Engrs.,   36   Toronto   St.,  Toronto. 

Kincardine,  Ont. 

Town  Council  awarded  following 
contracts  for  slow  sand  filters  and 
equipment:  Tubes,  National  Iron  Corp. 
Ltd.,  ft.  Cherry  St.,  Toronto;  tubes,  L. 
J.  Looby,  c/o  F.  W.  Thorold  Co.  Ltd., 
Engrs.,  54  Admiral  Rd.,  Toronto;  pumps, 
Goldie  &  MtCulloch  Co.  Ltd.,  Gait; 
sewer  pipe,  Clay  Products  Agency  Ltd., 
.9  Wellington  St.  E..  Toronto;  valves, 
T.  McAvity  &  Sons  Ltd.,  95  King  E., 
Toronto;  sand  washer,  Jno.  Inglis  Co., 
14  Shrachan  Ave.,  Toronto;  gasoline 
.:anks,  S.  F.  Bowser  Co.  Ltd.,  66  Eraser 
St.,  Toronto. 

Merritton,  Ont. 

General  contract  at  $32-,000  for  con- 
crete pavement  on  Main  St.  for  Town 
is  awarded  to  Keid  &  Somers,  40  Ade- 
laide St.  W.,  Toronto.  F.  X.  Rutherford, 
Engr.,    St.    Catharines. 

Montreal,   Que. 

General  contract  for  construction  of 
sewers  on  Walkley  .\ve.  and  Lepailleur 
St.  for  City  is  awarded  to  C.  Frascarelli 
&   Co.,   7171    Sherbrooke   St.   W. 


Ottawa,   Ont. 

General  contract  for  construction  of 
pavement  on  Nicholas  St.  for  City  is 
awarded  to  O'Learys  Ltd.,  Banque  Na- 
tionale    Bldg. 

Railroads,  Bridges  and 
Wharves 

Bentinck  Twp.,  Ont. 

Twp.  Council  plan  rebuilding  of  sev- 
eral bridges.  J.  H.  Chittick,  clerk,  plm- 
wood,  Ont. 

Cowichan  Bay,  B.  C. 

Construction  of  rly.  at  cost  of  $200,- 
000  is  contemplated  by  Cowichan  Bay 
Rly.    Co. 

Hartland,  N.  B. 

Construction  of  steel  bridge  is  con- 
templated by  Prov.  Gov't.  Mr.  Hill, 
Chief   Engr.,    Fredericton. 

London,   Ont. 

London  Street  Rly.  Co.  contemplate 
paving   to   cost   $18,000. 

CONTRACTS    AWARDED 
Cardwell  Parish,  N.  B. 

Parker  H.  Currier,  Grey  St.,  Fred- 
ericton, has  general  contract  for  con- 
struction of  concrete  culvert  for  Prov. 
Gov't. 

Dalhousie  Parish,  N.  B. 

General  contract  for  construction  of 
steel  bridge  for  Prov.  Gov't,  is  awarded 
to   Byron   F.   Hall,   Penobsquis. 

Grandview,   Man. 

General  contract  for  bridge  for  Muni- 
cipality of  Grandview  is  awarded  to 
Poole  Construction  Co.  Ltd.,  Hamilton 
St.,  Regina. 

Toronto,  Ont. 

Additional  contracts  for  addition  to 
car  barns  costing  $225,000  on  Eglinton 
Ave.  for  Toronto  Transportation  Cmsn., 
are:  Reinforced  steel,  Burlington  Steel 
Co.,  60  King  W.;  structural  steel.  Do- 
minion Bridge  Co.  Ltd.,  Imperial  Life 
Bldg.:  plumbing,  heating  and  sprinklers, 
Sheppard   &  Abbott.   119   Hapbord   St. 

Wellesley  Twp.,  Ont. 

Twp.  Council  awarded  contracts  for 
concrete  abutments  and  steel  super- 
structure for  bridge  to  A.  Eraser,  New 
Hamburg,  and  J.   K.  Hill,  Mitchell,  Ont. 


Public  Buildings,  Churches 
and  Schools 

Birchchffe,  Ont. 

Erection  of  addition  to  church  is 
planned  by  St.  Nicholas  Anglican 
Church  Congregation.  Rev.  W.  G.  Tay- 
lor.  Birchcliffe. 

Blairmore,  Alta. 

Min.  Pub.  Works,  Prov.  Gov't.,  will 
receive  tenders  until  .\ug.  15th  for  erec- 


tion of  barracks  to  cost  $78,000.  Plans 
with  R.  P.  Blakey,  architect.  Parliament 
Bldgs.,    Edmonton,   Alta. 

Craigmyle,  Alta. 

Surprise  S.  D.  No.  2142,  Craigmyle, 
will  erect  a  school.     J.  E.  Blore,  secy. 

Fairville,  N.  B. 

Erection  of  fire  station  at  cost  or 
$15,000  is  contemplated  by  Town 
Council. 

Hamilton,  Ont. 

Sunday  School  costing  $10,000  is  be- 
ing erected  by  St.  Davids  Presbyterian 
Church  Congregation.  McPhie  &  Kel- 
ly,   architects,    Bank   of    Hamilton    Bldg. 

Erection  of  church  is  planned  by  St. 
Anns  R.  C.  Church.  J.  W.  Englhcrt, 
120  Sherman  Ave.  N. 

Hartland,  N.  B. 

Plans  are  being  prepared  for  school 
to  cost  $25,000  for  School  Bd.  W.  D. 
McPhcrson.    architect. 

London,  Ont. 

Jno.  M.  Moore,  architect,  489  Rich- 
mond St.,  has  plans  and  will  receive 
tenders  until  .\ug.  17th  for  erection  of 
Natural  Science  Bldg.  to  cost  $250,000 
for   Western    University. 

Tenders  will  be  called  shortly  for 
erection  of  Arts  Bldg.  to  cost-  $200,000 
for  Western  University.  Jno.  M. 
Moore,    architect,    489    Richmond    St, 

Plans  will  be  prepared  for  central 
heating  plant  to  cost  $25,000  for  West- 
ern University.  Jno.  M.  Moore,  archi- 
tect.  489   Richmond   St. 

Milverton,   Ont. 

Erection  of  addition  to  school  js  con- 
templated by  Milverton  School  Bd.  W. 
J.   Spencer,   secy. 

Montreal,  Que. 

A.  H.  Lapierre,  30  St.  James  St., 
Montreal,  and  Stevens  &  Lee,  62  Charles 
St.  E.,  Toronto,  architects,  have  plans 
and  will  receive  tenders  until  Aug.  15th 
for  electrical,  plumbing,  heating  and 
ventilating  system  required  for  hospital 
for  Notre  Dame  Hospital,  351  Notre 
Dame  E.,  Montreal.  Accepted  cheque 
for   2%    of   tender   required. 

Erection  of  hospital  is  contemplated. 
Interested,  Dr.  Geo.  Dupont  and  E.  M. 
Stearns.  218   Sherbrooke   St.   W. 

Oshawa,  Ont. 

Hutton  &  Souter,  architects,  Bank  of 
Hamilton  Bldg.,  Hamilton,  have  plans 
and  will  receive  tenders  until  Aug.  12th 
for  erection  of  school  for  Cshawa  Bd. 
of   Education.      Plans   also   with    Bd. 

St.  Alexis  de  Grande  Baie,  Que. 

Erection  of  school  is  contemplated  by 
School  Bd.     Frs.  Bergeron,  secy. 

St.   ApoUinaire,   Que. 

Erection  ofschool  is  contemplated  by 
.'^chool   Bd.     E.   IviHisseau.  secy. 

St.  Faustin  Station,  Que. 

Plans    arc    being    prepared    for    school 
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Do  You  Ever  Speak  to  Them  ? 

"Is  there  a  new  house  being  built  in  your  neighbor- 
hood? As  you  are  leaving  home  for  your  office  do 
you  meet  some  of  the  brick  masons,  or  the  carpenters, 
or  other  men  working  on  this  home?  Do  you  pass 
them  by  without  a  sign  of  interest  in  them?  Or  do 
yoii  give  them  a  cheery,  Good  Morning?  Do  you 
recognize  them  as  the  builders  of  your  neighborhood? 
Do  you  occasionally  stop  one  of  them  and  say,  'That's 
a  beautiful  house  you  fellows  are  putting  up' — t)r, 
'You  fellows  got  those  foundations  in  in  quick  order, 
didn't  you?' — or,  'My  wife  tells  me  she  never  saw  a 
neater  looking  lot  of  workmen  than  you  fellows' — or, 
'We  are  glad  to  have  you  men  working  in  our  neigh- 
borhood;  don't  you  think  we've  got  a  pretty  village?' 

"Workmen  like  to  serve  in  a  good  cause.  They 
take  jjride  in  doing  .something  worth  while.  They  en- 
joy working  where  people  show  a  little  api)reciation 
for  and  fellowship  vvitii  them.  If  you  can't  do  any- 
thing more,  you  surely  can  say.  Good  Morning!  to 
the  fellows  whom  you  are  meeting  morning  after 
morning.  You  have  your  work  and  they  have  theirs 
—and  both  must  be  well  done  and  in  a  sjiirit  of  fellow- 
ship—  if  the  world  is  to  be  peaceful  and  happy." 

The  above  quotation  is  from  a  recent  issue  of  the 
"Rotarian"  and  presents  co-operation  from  a  some- 
what different  angle.  Doubtless  there  is  something 
in  it,  though  some  employers — and  some  of  the  gen- 
eral public  too — may  say  not.  However,  strikes 
malingering  and  such  things  may  be  caused,  more 
than  we  think,  by  our  external  attutude  towards  that 
section  of  the  community  we  designate  by  the  general 


word  "Labor,"  which  is  exceedingly  .scn.sitivc  and  i*t-r- 
haps  apt  to  read  into  the  ni«*re  or  lens  bruM|ue  and 
preoccupied  manner  of  the  <»ffice  man  or  the  employer 
something  in  the  way  of  offense  or  superciliousness 
that  has  no  trace  whatever  in  fact.  For,  generally 
speaking,  the  average  citizen  respect.s  hi.-*  fellow  for 
the  type  of  man  he  is,  and  not  for  his  money,  position, 
or  occujjation.  A  bricklayer  may  not  be  entirely  con- 
genial to  a  banker,  or  vice  versa,  but  this  does  not 
prevent  either  of  them  from  winning  and  holding  the 
respect  of  the  other. 

The  difficulty  is  not  so  much,  we  believe,  that 
there  is  any  real  antagonism  between  clas.ses  as  that 
each  finds  it  difficult  to  make  himself  understood  by 
the  other.  "Labor"  is  rough  and  often  dirty  and  the 
banker  is  apt  to  think  of  his  instincts  and  thoughts 
as  being  the  same  way.  The  banker  type  is  associated 
in  "Labor's"  mind  with  ease,  wealth  and  freedtjm 
from  care  and.  not  understanding  him,  "Labor"  labels 
him  as  indifferent  and  arrogant. 

I'he  fact  is  that  among  both  "Labor"  and  "Banker" 
there  are  many  sterling  character.s.  The  Rotarian 
who  wrote  the  above  e.xtract  doubtless  had  it  in  mind 
that  every  da.ss  in  the  community  might  liMik  a  little 
closer  ti>  find  the  gond  in  th/  other  classes  and  bllnti 
its  eyes  in  a  like  degree  to  the  bad;  als<i  that  we 
should  be  less  prone  ti>  jud.ije  by  external  appearances 
or  mannerisms  and  carefully  .sound  a  man  t.ul  be- 
fore we  fiirni  a  dclinite  conclusion  as  to  his  «|rptli  nr 
the  quality  of  his  character. 

It  is  doubtful  if  either  side  can  throw  >tones.  If 
the  aim  of  the  Kotarians  is  along  the  line  of  clearing 
away  the  misunderstandings  between  class  and  class 
they  are  engaged  in  a  great  work. 


Will  This  be  Canada 's  Biggest  Building  Year? 

According  to  a  tabulation  made  by  MacLean 
Building  Reports  it  is  shown  that,  on  the  average. 
50.7%  of  the  total  building  construction  contracts 
are  awarded  during  the  first  six  months  of  any  year 
and  49.3%  during  the  last  six  months.  This  is  the 
result  obtained  by  averaging  the  last  twelve  years. 
Month  by  month  the  average  of  the  last  twelve  years 
gives  the  folli>wing  percentages : 

Per  Cent,  of  Per  Cent,  of 

Yearlv  Total  Yearly  Total 

January     '. .     3.9  July       '9.8 

February     5.  August     9.7 

March    6.8  September   8.9 

April    1L2  October    S/. 

May      12.3  November    o.S 

J  line     11.5  I  )ecember 5.5 

It  is  interesting  to  note  where  this  reasoning  will 
lead  us  to  at  the  end  of  1922.  The  construction  con- 
tracts awarded  in  Lastern  Canada  in  July  this  year 
amounted  to  $21.0/6.000;  in  Western  Canada  $5,618,- 
200  a  total  of  $2().694,200.  If  this  represents  9.8% 
of  the  total  year's  ci>nstruction,  then  our  gran<l  total 
for  the  year  will  be  $272.389.79f)..  and  the  nuniJ>er 
of  contracts  yet  to  come  amount  to  alxnit  one  hmtdred 
and  ten  million  dollars. 


The  Koehring  Company,  Milwaukee,  are  distribut- 
ing an  exceedingly  artistic  booklet  entitled  "Built  to 
luidure."  It  illustrates  and  describes  briefly  a  number 
of  comparative  examples  of  notable  ancient  and  mod- 
ern pieces  of  construction  work,  all  emb«»dying  the 
elements  of  permanency. 
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Renewed  Activity  on  the  Government 
Dry-dock  at  Esquimalt,  B.C. 

All  Dredging  and  Earth  Excavation  and  Half  of  Rock  Removal  Now  Com- 
pleted— Large  Mud  Hole  Requires  Filling — Second  Cofferdam 
Well  Advanced — Very  Complete  Construction  Plant 

By  J.  B.  HOLDCROFT,  A.M.E.I.C. 
Contract   Record   Correspondent 


Following  the  authorization  recently  received  from 
Ottawa,  work  is  now  once  again  in  full  swing  at  the 
Dominion  Government  dry-dock  at  Esquimalt,  B.  C, 
and  the  work  is  rapidly  being  carried  through  the 
preliminary  stages.  The  Pacific  Construction  Co., 
Ltd.,  sub-contractors  to  the  P.  Lyall  &  Sons  Con- 
struction Co.,  general  contractors,  announce  that 
dredging,  of  which  there  was  81,000  cu.  yds.,  is  now 
complete,  as  is  the  earth  excavation,  of  which  20,000 
cu.  yds.,  has  been  handled. 

Rapid  progress  is  being  made  with  the  rock  excava- 
tion, of  which  there  is  a  total  of  325,000  cu.  yds.,  which 
is  likely  to  be  increased  somewhat  by  overbreak.  Of 
this  total,  165,000  cu.  yds.  has  been  taken  out  to  date, 


Deep  mud  hole  found  in  main  excavation.     This  will  involve  5,000  cu.  yds, 
extra   of   mass   concrete  to   make   good   to   floor  level 

the   material   having  been   used   to   make   the   fill   for 
the  landing  wharf  outside  the  dock  area. 

An  additional  quantity  of  rock  excavation  of  25,- 
000  cu.  yds.  is  contained  in  the  item  for  trenches,  on 
which  a  commencement  has  not  yet  been  made.  This 
part  of  the  work  represents  the  water  channels  to  he 
constructed  under  the  dock  floor  level  for  emptying 
and  filling,  which   will  be  connected  with   the   pump 


house,  for  which  a  large  separate  excavation  is  being 
made,  to  the  north  of  the  dock  itself. 

One  of  the  problems  which  have  developed  in  con- 
nection with  the  excavation  is  a  deep  mud  hole  at 
about    the    location   of   the   first    sill,    extending   to   a 


General   vievv  of   main   excavation,    showing   incline   with   hauling   engine  at 
the   top.      Inner   cofferdam   just   beyond   steam   shovel 

depth  of  15  to  20  feet  below  the  level  of  the-  dock. 
This  is  being  excavated  to  solid  rock,  and  will  be  re- 
filled with  mass  concrete  to  grade,  of  which  it  will 
take  about  5,000  cu.  yds.     As  the  hole  is  close  to  the 


Bucyrus    shovel    in   main    excavation 

side  of  the  dock  excavation,  it  has  been  found  neces- 
sary, as  a  preliminary  measure  to  complete  excava- 
tion, to  build  a  retaining  wall  along  the  toe  of  the  in- 
ner cofferdam,  which  is  very  close  to  the  edge  of  the 
hole. 

Cribwork 

An  important  item  of  the  contract  is  the  cribwork. 
These  cribs,  of  which  a  total  of  seven  or  more  are  to 
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l)f  iiislallcd  arc  Constructed  of  timbers  12"  x  12"  in 
section,  and  arc  40'  x  HX)'  in  plan  and  35'  in  height. 
The  first  ten  feet  in  hei^^^ht  of  each  crib  is  being  l)uilt 
on  a  sli])  by  Messrs.  Yarrows,  i-td..  at  their  sliip- 
yard  a  short  distance  from  the  work,  after  which  they 
are  launched  and  the  rest  of  the  timbers  added  near 
the  site  by  tiie  Pacific  Construction  C'o.'s  forces.  Mach 
crib  is  enclosed  in  concrete,  fully  reinforced.  A  thick- 
ness of  two  feet  is  placed  on  the  side  which  will 
finally  be  exposed,  and  one  foot  on  the  other  three 
sides.     Two   cribs   have    been    finally    com|jleted    and 


pilinj.;  when  that  is  re»|uired.    'I"his  is  a  very  rcononi' 
ical  and  satisfactory  method  for  the  purpose. 

lieyond  the  first  three  hundred  feet  <»f  the  dam, 
the  rock  runs  so  deep  that  no  attempt  will  l>e  made 
to  reach  it  with  the  steel,  and  the  seventy-five  foc»t 
lengths  will  be  driven  full  length  into  the  clay  stra- 
tum. It  is  ex|)ected  that  this  will  furnish  ample 
strength  for  the  purpose.     .A  trestle  on  wr»<»den  piles 


Driving  st«el  sheet  pilinK  on  line  of  outer  cofferdam 

sunk  in  |)]ace  on  the  outer  line  of  the  landing  wharf. 
Two  more  are  nt)w  being  concreted,  and  a  fifth  is 
being  commenced  on  the  ways.  There  is  a  total  of 
40,000  cu.  yds.  of  this  item,  and  the  work  is  regarded 
as  75%  complete.  The  concrete  sheathing  amounts 
to  4,400  cu.  yds.,  and  the  to])  wall,  not  yet  commenced, 
will  amount  to  ,S„?(X)  cu.  yds.  of  concrete.  Cimcrete 
lining  of  the  dock  proper  will  amount  to  over  125,000 
cu.  yds.  and  has.  of  course,  not  been  commenced. 

Work  is  now  well  advanced  on  the  construction  of 
the  second  and  outer  cotTerdam.  This  will  be  1,000 
feet  in  length,  and  when  comiilcted  will,  witii  a  por- 
tion of  the  first  dam  to  which  it  is  joined,  permit  the 
complete  unwatering  of  the  dock  area.  The  general 
construction  of  this  dam  is  an  earth  and  rock  fill  with 
a  core  or  cut-otT  wall  of  Lackawanna  Steel  sheet  pil- 
ing. Over  2.000  tons  of  steel  will  be  used  for  this  pur- 
pose, mostly  in  75  foot  lengths.  For  a  distance  of 
approximately  300  feet  from  the  junction  of  the  dam 
with  the  landing  wharf  the  steel  piling  is  driven  down 
to  rock  and  cut  off  at  the  level  of  the  top  of  the  dam. 
The  oxy-acetylene  torch  is  being  used  for  this  pur- 
pose, and  also  for  the  purpti.se  of  cutting  holes  throuvh 
the  web  at  the  top  to  furnish  a  hold  fi>r  pulling  the 


Pint  two  crib*  in  place.     Bottom  beini  UvcUd  up  by  dumpiac  rock  Iroai 
a  tcow  (or  further  acction*.     Photo  taken  from  edge  el  SB 

is  being  erected  over  the  full  length  i>f  the  dam.  and 
is  being  used  in  the  first  place  to  support  the  steel 
piling  during  driving.  Track  is  being  laid  on  it  and 
the  rock  and  earth  filling  will  l»e  dumped  direct  frt>m 
the  excavation  trains  as  they  come  fr(»m  the  steam 
shovels.  The  sheet  piling  is  being  placed  by  the  Lyall 
Company's  forces,  but  the  rock  and  earth  |)ortiun  tif 
the  cofferdam  is  being  .supplied  by  the  sub-contract- 
ors. 

The  Pacific  Construction  have  a  very  complete 
and  efficient  plant  on  the  ground.  Power  is  brought 
on  to  the  site  from  the  transmission  line  of  the  British 
Columbia  Electric  Railway  Co.,  which  is  near  by.  at 
1H,000  volts,  and  the  voltage  reduced  to  2.200  volts  by 


Concrctinc  plant  placing  aheathing  on  Aoattnc  criba  lor  landing  w«i(rl  wnl 

a  333  k.w.  transformer.  The  power  is  used  almost 
entirely  for  driving  the  air  compressors,  of  whicii 
there  are  two.  The  main  unit  is  a  Bury  two-stage 
conii>ressor  with  a  capacity  of  1.500  cu.  ft.  of  air  per 
minute.  Pressure  is  luaintained  at  about  110  lbs.  per 
sq.  in.,  and  the  unit  is  driven  by  a  -^00  h.p.  synchro- 
nous motor,  direct  connected.  .A  omcrete  base  has 
been  installed.     .-Vn  auxiliary  unit  is  a  l>eh  connected 
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North  shore  end  of  inner  cofferdam.  Timber  sheet  piling  was  used. 
Cables  proved  to  be  necessary  to  prevent  mud  fill  crowding  the  piling 
outwards  during  low  water  stages. 

Ingersoll-Rand  compressor  with  a  capacity  of  500  cu. 
ft.  of  air  per  minute,  driveu  by  a  150  h.p.  motor. 

Seven  tripod  drills  and  eight  Jackhamers  are  run 
off  these  compressors.  The  material  is  almost  en- 
tirely handled  by  steam  shovel,  of  which  three  are 
kept  employed.    These  are  a  Bucyrus  70,  a  Marion  35 


and  a  Marion  25.  About  a  mile  of  3  ft.  gauge  track 
leads  from  the  various  faces  to  the  dumps  and  the 
equipment  consists  of  36  side  dump  cars  of  4j4  cu.  yd. 
capacity,  with  five  dinkey  locomotives.  Six  car  trains 
are  the  rule. 

To  assist  the  trains  uj)  the  incline  out  of  the  big 
hole,  a  Willamette  steam  logging  engine  has  been  in- 
stalled. This  is  a  10"  x  U"  engine  with  tandem  drums. 
The  cable  from  the  drum  is  passed  around  a  large 
sheave  some  distance  from  the  head  of  the  incline, 
the  engine  itself  being  located  at  the  edge  of  the  dip 
so  that  a  signalling  system  is  unnecessary,  the  operator 
having  a  clear  view  of  the  work  below. 

Two  large  stiff-leg  derricks  are  also  being  em- 
ployed. One  of  these  is  located  over  the  pump-house 
excavation,  and  is  of  15  ton  capacity.  The  other  is 
at  present  being  used  over  the  mud  hole  in  the  main 
excavation,  of  which  mention  was  made  ])reviously, 
and  is  of  5  ton  capacity.  The  floating  e(|uii)ment 
consists  of  two  clamshell  dredges  and  a  concrete 
mixing  plant,  which  is  now  in  use  for  jjlacing  the 
sheathing  on  the  timber  cribs  forming  the  landing 
wharf  wall. 

Mr.  J.  H.'  Halpin  is  superintendent  on  the  grouml 
for  the  Pacific  Construction  Com])any,  and  1'".  Bag- 
shaw  is  engineer  for  the  same.  Messrs.  Lyall  &  Son;- 
are  represented  by  (1.  H.  Pethick  as  su])erintendenl 
and  W.  A.  (jourley  is  resident  engineer  for  the  Do- 
minion government. 
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Regulations    Needed   to    Reduce   the 
Compressed  Air  Hazard 

The  Prevalence  and  Seriousness  of  Caisson  Disease  is  Leading  to  the 

Study  of  the  Subject  With  the  Object  of  Suggesting 

Suitable  Precautionary  Measures 

By  W.  G.  CAMERON,  B.A.Sc. 
Assistant  Engineer,  Sewer  Section,  Works  Department,  Toronto 


The  Bureau  of  Mines  at  Washington,  D.  C,  is 
making  the  first  real  study,  under  Dr.  Edward  Levy, 
of  the  causes  and  nature  of  the  caisson  or  compressed 
air  disease  yet  attempted  on  this  continent.  There 
has  been  very  little  real  interest  shown  in  the  study 
of  this  condition,  and  the  pioneer  sufferers  had  to 
suffer  in  silence,  or,  what  is  worse,  hear  others, 
especially  those  who  had  no  such  experience,  ascribe 
their  illness  to  some  other  cause.  Of  course  consid- 
erable study  of  the  subject  has  been  made  in  Europe 
where  construction  of  this  nature  is  so  much  more 
advanced  than  it  is  here ;  but  so  far  as  is  known,  the 
study  has  been  confined  to  high  pressures  giving 
almost,  immediate  results,  while  little  if  any  study  has 
been  made  of  the  injuries  caused  by  low  pressures, 
and  no  investigations,  so  far  as  is  known,  have  been 
made  to  determine  at  what  pressure  compressed  air 
begins  to  take  effect  on  or  cause  injury  to  the  human 
system.  Of  course,  this  study  is  becoming  very  im- 
portant now  that  compressed  air  is  becoming  so 
widely  used  and  is  of  such  enormous  economic  value. 
Some  of  our  modern  work  in  tunnels,  such  as  those 
cvf  intercommunication  between  large  centres,  sub- 
aqueous work  and  caisson  sinking,  would  be  impos- 
sible without  compressed  air  to  force  back  the  water. 
There  are  few  large  centres  nowadays  which  have  not 
experienced  some  compressed  air  work.     For  example, 


in  Toronto  its  use  to  aid  in  sewer  tunnelling  has  been 
almost  continuous  since  its  first  appearance  in  1913, 
and  the  pressures  used  have  varied  from  5  to  25  lbs. 

It  would  seem  that  in  all  cases  where  compressed 
air  is  to  be  used,  rules  governing  its  use  should  be 
drawn  up.  These  rules  would  include  those  govern- 
ing the  class  of  men  to  be  employed.  So  far  it  has 
been  considered  that  the  cause  of  sickness  has  been 
too  rapid  decompression,  bringing  on  vertigo,  difficult 
breathing,  localized  jjains  and  affections  of  the  central 
nervous  system  and  hemorrhages.  The  men  most  sus- 
ceptible to  these  ailments  are  those  of  a  fatty  nature, 
with  high  blood  ])ressure,  weak  lungs,  heart,  kidneys 
or  stomach.  Where  high  pressures  are  used,  a  medical 
lock  should  be  pr(jvided  in  any  case  when  a  man  shows 
symptoms,  and  a  man  thoroughly  familar  with  these 
cases  should  always  be  present.  The  victim  should 
immediately  be  taken  back  and  re-compressed,  and 
then  after  a  few  minutes  be  brought  l)ack  very  slowly 
to  the  atmosj>heric  jiressure. 

In  most  cases,  where  sicknesses  have  become 
widely  known,  with  their  causes,  we  have  established 
rules  governing  them,  but  in  this  case  there  is,  except 
in  such  cases  as  New  York,  no  warning  given  nor 
posted  nor  in  any  way  is  there  any  effort  made  to  pro- 
tect the  individual  and  considering  the  seriousness 
of  the  situation   this  is  a  very  pressing  need. 
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Construction  Developments   During  the 

Month  of  July 

Figures  Compiled  by   Maclean   Building   Reports,  Ltd.,  Show  Trend  of 

Building  Activities  for  Last  Month— Details  of  Contracts 

Awarded  and  Contem*>lated 

Construction  Contracts  Awarded  in  Eastern  Canada,  July,   1922 


OnUrio 

No.  Value 

Apartments    6  t      68.000 

Churches     8  193,000 

?'ac1orie8     14  1.020,000 

Public    GaraKes    20  188,300 

HoFpitnIs 1  10,000 

Hotels    ami   Clubs   4  26,200 

Office     Huildinjfs    4  278,800 

Public    BuildinKS    10  29.3.100 

Residences    1127  6,446.900 

.Schools      36  1,336,400 

Stores 64  848,000 

Theatres    1  4,000 

Warehouses      9  778,000 


Bridges     8 

Dams    and   Whan*e8....  I 

.Sewers   &   Watermain.-i  17 

Roads    and    Streets 25 

General     Engineering-  16 


No. 

i 

4 
19 

QnelMc 

Value 

t      66,000 
63.000 
103,900 

1 

2 

312 

II 

18 

6.000 

1160.000 

1.690.600 

953,000 

260,600 

6 

178,000 

378 

8 
2 

$4,264,900 

1    129.600 
ft4.600 

3 

86.000 



New  Brofuwlek       Nora  Scotia       EaaUra  Tolal 

No. 


Value 

$  12.000 

16,000 


2,000 


129,000 

220,000 

9.000 

16,000 


No. 

"l 
1 

1 


79 


1 


No. 

T 

II 

IS 

40 

Z 

« 

i 

\t 

347.400  1M3 

M 

17.600      87 

2 

6.000       It 


Vaioo 

»~000 

200.000 

6,600 

6^100 


Valuo 
•     M.000 
29«.00O 

I^S.000 

»8.700 

U.00O 

tZ.<00 

ZS4J00 

l,26S.100 

T.UMOO 

2.608,400 

I.IW.OOO 

io.e«o 

MO.OOO 


Total     Buildings    1304  $10,488,700     373     $4,264,900    29        $402,000      87     $    (17.000  tSOO  $l{.80S.ate 


142.600 
39.000 


2.000 
26.000 


60.000 


23 
6 
17 
31 
16 


$    310.S00 

$24,600 

246.400 

1.011.600 

$.$72,000 


Grand   Total    1370  $15,038,700     386     $4,724,000     36        $683,600      92        $(94,000  1891  $21,07(.0<0 

Construction  Contracts  Awarded  in  Western  Canada,  July,  1922 


British  Columbia 


No. 
1 


Apartments 

Churches     2 

Factories     7 

Public    Garages    4 

Hospitals     - 

Hotels   and   Clubs   4 

OITice    Buildings    3 

Public    Buildings   1 

Residences    144 

Schools     10 

Stores    17 

Theatres    1 

Warehouses      2 


Value 

$        7.000 

14,000 

96,200 

49,000 


23,600 

13,000 

6,700 

666,800 

114,900 

IIS.OOO 

14.000 

14.000 


No. 

i 

2 
2 

3 
3 
1 

60 
5 

13 


Alberta        Saskatchewan 
Valuo      No.        Valuo 


28.000  3     (      7(.20O 

17.000     - 

(.400  2            10,600 

1           .   7,600 

44.000     

11.000  2            22.000 

3.000     

184.600  77          222.100 

18.900  10            (1,600 

147.300  3           42.800 


Manitoba 

No.  Value 

"is  $     'g8"400 

2  U.«00 

6  27.800 

1  2S.0OO 

"i  nZboo 

2  (.000 
178  738.600 

$  $2,800 

It  71.800 


Weaurn  Total 
No.        Valno 
$       7.000 
208.800 


105.(00 


20.S0O 


1 

12 

11 

1$ 

2 

7 

10 

4 

449 

28 

48 

1 

> 


I14.8(0 
88.700 

80.800 
(7400 

1(1.000 

18.(00 

1.71I.WM 

227.(00 

$7iM0 
14.000 

140.100 


ToUl    Buildinga   19(     $1,032,100      8(        $6(6.700  100       $4(8.200    218    81.114.800    806     88.178.800 


Bridges      4 

Dams    and    Wharvee...       4 
Sewers  &  Watermains       1 

Roads    anil    StreeU 7 

General    Engineering 


8    112,000 

1,647.800 

1.900 

337.800 


$   13.000 


25,700 


3.700 

131.000 

76.000 


$     (.000 

"iMOO 
•8.(00 

80.800 


14  $    180.000 

4  IMIMt 

t  48.800 

17  8(8.780 

8  18 


Grand  Total    212     $3,031,600      9S        $(04,400  109       8872.000     228     $1,300,800     (42     $8.(18400 

Contemplated  New  Construction  Work  in  Canada,  July,  1922 


Ontario 

No.  Value  No. 

Apartments    3  $    159,000  1 

Churches    II  216,000  3 

Farfcrief     10  726.000  2 

Public    Garages    10  292.000  3 

Hospitals     .2  80.000  1 

Hotels    and    Clubs    3  298.000  2 

Office    Buildings    6  90,M0  2 

Public    Buildings   9  (1.600 

Residences    141  840,000  32 

School.      88  1,0(8.000  17 

Stores     21  346.600  2 

Theatre!    I  160.000  . .. 

Warehouses      B  129,000  .... 


Quebec 

Value 
$  40.000 
(6.000 
1.020.000 
4(.0O0 
30.000 
96.000 
46.000 


No. 


Maritime 
Valuo 


2  $   21.000 

1  I6.COO.000 

2  2$.000 


S0(.000 
141.600 
76.000 


I 
2 
19 
2 

1 
1 


20.000 
10.000 
26.000 
82.300 
92.600 

2o!boo 

(0.000 


No. 

5 

7 
4 
( 

4 
2 

( 

IK 
4( 

13 
3 

( 


Weatera 
Vahw 


$    ISl.OOO 
4.104.000 

84.000 
1(8,000 

(0.000 

12400 
108.800 
3(0.(00  S(« 
840.000  88 
138.800      88 

24.000        8 

4».000       11 


No. 
4 
21 

20 
l( 
• 
11 
10 
17 


VahH 
8    100.000 
488.000 


488.800 

187.800 
108.000 
1.818.000 
1.(42.000 
8(7.000 
104.000 
208.000 


Total    Buildings  „..    264     $4,468,000      (6     $1.8(4.600    83  $18,323,800    217     88.(78.100    (80  837.218.400 


Bridges     20  8    260.300 

Dams   and    Wharves...  3  41.000 

Sewers  &  Watermains  32  641.600 

Roads    and    Streets  44  ''••'••];W> 

General    Engineering ..  4  (0,000 


6 
3 

7 

22 

1 


$  93.000 

(I.OOO 

187.600 

844.100 

20.000 


$  (3.(00 
(t8(0 


8 

2 

12 

14 

8 


8  77.(00 

8.800 

180.800 

8S4.400 

2t0.000 


30  8    474.000 

II  172.800 

81  87«.(00 

80  1418.(00 
13 


Grand   Total   .167     $(.076,600     103     $3,070,100     42  $l(.430.8O0    281     8(.SSS.tOO    7(8  $384T(k8*0 
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Concrete  for  Water-Holding  Structures 

Special  Problems  in  the  Use  of  the  Material  for  Such  Purposes — It 

is  Possible  to  so  Use  Concrete  as  to  Make  it  Waterproof  of  Itself 

— Considerations  to  be  Taken  into  Account  in  Designing 

By  H.  C.  RITCHIE 

Read   before   the   Institution   of   Water   Engineers 

It  will  be  readily  agreed  that,  generally  speaking, 
reinforced  concrete  can  be  usefully  employed  in  the 
structural  works  of  the  water  engineer,  and  these 
works  for  the  purpose  of  consideration  must  be  divided 
into  the  two  separate  classes— namely,  water-retain- 
ing structures  and  general  structures  which  are  not 
water  containers. 

In  the  former  class  we  have  dams  for  impounding 
reservoirs,  gauge  basins,  conduits,  service  reservoirs, 
water  towers,  filter  beds,  well  linings,  etc..  and  in 
the  latter  we  have  bridges  and  buildings,  retaining 
walls,  coal  bunkers,  and  the  many  other  subsidiary 
works  such  as  are  involved  in  any  large  waterworks 
undertaking. 

It  seems  somewhat  remarkable  that  we  have  seen 
the  progress  of  reinforced  concrete  more  marked  in 
fields  of  structural  engineering  other  than  our  own. 
particularly  in  the  field  of  building  construction  com- 
ing under  the  control  of  the  architect  rather  than  the 
engineer. 

Now  the  author  here  wishes  to  emphasize  that 
neither  the  British  architects'  recommendations  nor 
the  London  County  Council  regulations,  although 
both  fairly  comprehensive  in  respect  of  ordinary 
structural  work,  cover  the  case  of  water-holding  struc- 
tures, and  that,  in  fact,  tanks,  reservoirs,  conduits, 
etc.,  even  though  designed  in  strict  compliance  with 
such  data,  might  be  anything  but  satisfactory. 
Special  Problems 

The  design  of  water-retaining  structures  in  rein- 
forced concrete  has  its  special  problems  calling  for 
careful  consideration,  but  so  far  no  definite  recom- 
mendations have  been  put  forward  nor  rules  laid  down 
by  any  responsible  body  of  engineers  for  the  guidance 
of  those  who  wish  to  avail  themselves  of  the  advan- 
tage of  this  material  in  the  construction  of  such  works. 

Tt  is  true  that  the  Committee  on  Reinforced  Con- 
crete set  up  by  the  Institution  of  Civil  Engineers 
issued  two  reports  in  1910-13,  the  latter  of  which 
particularly  contained  much  valuable  information 
affording  considerable  help  to  engineers  engaged  upon 
the  solution  of  the  problems  referred  to.  but  these 
reports  gave  food  for  further  thought  rather  than 
definite  recommendations. 

The  committee  clearly  recognized  that  the  data 
upon  which  reinforced  concrete  designs  should  be 
based  must  vary  very  considerably  over  the  very 
extensive  range  of  conditions  to  which  the  structures 
woud  be  subjected,  and  it  was  emphasized  that  rules 
of  calculation,  such  as  those  recommended  by  the 
R.I.B.A.  Committee,  must  be  used  "with  due  percep- 
tion of  the  basis  upon  which  they  stand,  and  the 
limitations  within  which  they  may  be  safely  applied." 

As  you  are  aware,  the  general  theory  of  design 
of  reinforced  concrete  is  based  upon  the  assumption 
that  concrete  offers  no  resistance  to  tensile  stress, 
and  as  its  strength  in  tension  is  neglected,  it  is  con- 
sidered safe  to  assume  that  steel  rods  embedded  there- 


in may  be  stressed  up  to  16.000  11)..  or  even  as  high 
as  20.000  lb.  per  sq.  in.,  without  detriment  to  the 
structure. 

It  is  assumed  further  that  the  moduli  of  elasticity 
of  both  steel  and  concrete  are  constant,  so  that  the 
modular  ratio  is  constant,  and  this  value  is  taken  at 
from  10  to  15  for  the  qualities  of  concrete  used  in 
this  class  of  work. 

From  these  assumptions  it  follows  that  before  the 
16,000  lb.  per  sq.  in.  stress  on  the  reinforcement  can 
be  reached,  the  concrete  surrounding  the  steel  must 
have  cracked  :  as  the  corresponding  stress  in  this  con- 
crete, taking  the  higher  modular  ratio  of  \S.  would 
be  in  excess  of  1.000  lb.  per  sq.  in. 

So  far  as  actual  structural  soundness  is  concerned, 
this  condition  of  the  concrete  is  not  detrimental,  be- 
cause of  the  original  assumption  that  it  has  no  tensile 
strength  ;  but  at  steel  stresses  approaching  the  maxi- 
mum allf)wable  under  either  the  L.C.C.  regulations 
or  the  R.I.B.A.  rules,  this  cracking,  however  minute 
and  distributed,  is  of  such  a  character  as  to  render 
structures  incapable  of  holding  water  without  undue 
leakage. 

Lccikage  Trouble 

This  has  been  appreciated  only  as  the  result  of 
practical  experience,  and  the  author  personally  can 
recall  several  instances  of  water-containing  structures 
with  which  he  was  associated  where  very  troublesome 
leakage  was  experienced  in  si)ite  of  the  fact  that  the 
very  best  materials  and  workmanship  were  employed, 
and  the  difficulty  of  appreciating  what  was  happening 
was  increased  by  the  fact  that  there  were  no  visible 
cracks  or  defects  in  the  concrete.  Rendering  the 
water  surface  with  a  rich  mixture  of  sand  and  cement 
did  not  appreciably  improve  matters,  and  the  tanks 
were  never  made  really  watertight  until  a  plastic 
inside  coating  had  been  applied. 

This  gave  strength  to  the  general  impression  that 
neither  Portland  cement  concrete  nor  even  a  rich 
mixture  of  sand  and  cement  could  of  themselves  be 
made  watertight ;  but  this  erroneous  idea  was  dis- 
posed of  by  the  results  of  tests  on  plain  concrete 
slabs,  so  that  attention  was  directed  to  a  closer  in- 
vestigation of  the  stresses  in  water-holding  struc- 
tures. 

The  first  step  taken  was  to  reduce  the  allowable 
stress  in  the  reinforcing  steel,  and  this  was  gradually 
brought  down  to  about  11.000  to  12.000  lb.  per  sq.  in", 
at  which  some  very  satisfactory  results  were  obtained. 

The  success  of  tanks  so  designed,  however,  was 
variable,  the  results  obtained  in  some  cases  being 
highly  satisfactory,  whereas  in  other  cases,  where 
the  same  tensile  steel  stress  had  been  adopted  and 
where  equally  good  materials  and  workmanship  had 
been  employed,  the  results  were  disappointing.  It 
was  then  fully  appreciated  that,  for  this  class  of  struc- 
ture, the  theory  of  design  'based  upon  the  assumption 
that  the  tensile  stresses  in  the  concrete  might  be 
ignored  was  totally  inadequate,  and.  in  fact,  that  their 
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investigation   must  be   the   primary   consideration. 

Some  most  useful  tests  in  this  connection  were 
conducted  for  the  Civil  Enjjineers'  Committee  in  rein- 
forced concrete  with  a  view  to  ascertaining  the  tensile 
efficiency  of  concrete  and  cement  mortars  relative  to 
their  crushing  strengths. 

Slabs  were  cast  simultaneously  with  sets  of  cubes 
re|)resenting  the  same  mixtures  of  concrete,  and  at 
six  months  the  cubes  were  crushed  in  the  usual  way 
to  ascertain  their  value  while  the  slabs  were  loaded 
as  beams;  and  from  the  breaking  loads  on  definite 
si)ans  the  ultimate  tensile  stress  was  deduced  by  the 
usual   formulae. 

Ratio  of  Stresses 
The  results  showed  that  for  2  to  1  cement  mortar 
the  mean  ultimate  tensile  stress  was  S35  lb.  per  .sq. 
in.,  as  against  a  mean  ultimate  compressive  stress  of 
2,412  lb.  per  sq.  in.  A  ratio  of  1/2.88.  For  the  4:  2: 
1  concrete,  the  figures  deduced  were  588  lb.  per  .sq. 
in.  in  ultimate  tension  and  1,460  lb.  per  s<i.  in.  in 
ultimate  comjiression.     Ratio  1/2.48. 

These  ratios  com!)ared  well,  although  they  were 
high,  and  as  the  tensile  tests  were  indirect,  being 
induced  by  loading  the  slabs  as  beams,  with  their  .sup- 
ports bedded  in  plaster  of  Paris,  which  would  doubt- 
less act  to  a  certain  extent  as  abutments  supporting 
arch  action  in  the  slabs,  some  allowance  must  be  made 
on  this  account  in  aiming  at  a  reliable  ratio.  Taking 
the  average  tensile  results  ol)tained  from  the  2  to  1 
cement  mortar  slab.s — viz.,  83.S  lb.  per  s(|.  in.  at  six 
months — it  is  seen  to  l)e  approximately  double  the 
value  given  by  direct  tensile  tests  on  small  specimens, 
so  that  it  seems  reasonable  to  infer  that  the  ratios 
given  by  the.se  experiments  should  be  halved,  giving 
a  ratio  of  actual  ultimate  tensile  resistance  to  ultimate 
compressive  resistance  of  concrete  at  approximately 
1/5,  a  value  which  is  probably  very  near  the  mark 
for  an  average  concrete. 

Other  results  available  at  that  time,  however,  as 
well  as  results  more  recently  obtained,  show  great 
divergence  in  the  values  given  for  this  ratio,  which 
varies  very  considerably  with  the  character  of  aggre- 
gate and  .sand  as  well  as  the  proportions  of  the  con- 
crete mixture. 

The  best  results  obtained  gave  as  high  a  ratio  as 
1/4,  and  the  poorest  approximately  1/10,  a  higher 
tensile  relative  to  compressive  resistance  being  given 
where  a  cubical  rather  than  a  rounded  aggregate  is 
used,  and  after  a  short  period  of  maturity  rather  than 
after  a  longer  period. 

The  author's  practice  in  the  design  of  water-hold- 
ing structures  is  to  consider  primarily  the  stresses 
on  the  composite  sections  of  steel  and  concrete,  keep- 
ing the  unit  tensile  stress  within  the  limit  Avhich 
exiicrience  has  shown  will  yield  water-tightness. 

In  cases  where  direct  tensile  stress  in  the  ct)ncrete 
is  to  be  considered  this  should  not,  in  his  opinion, 
be  allowed  to  exceed  10  i)er  cent,  of  its  ultimate  com- 
pressive resistance  at  thirty  days,  which  for  a  3:  1  J/2:  1 
concrete  would  give  200  lb.  per  sq.  in.  and  for  a  4: 
2 :  1  concrete  1^  lb.  per  sq.  in.,  giving  a  ratio  of 
working  tensile  stress  to  ultimate  compressive  stress 
at  four  months  of  1/15. 

Where  the  tensile  stresses  are  induced  by  liend- 
ing  his  experience  has  been  that  these  allowable 
theoretical  stresses  can,  with  safety,  be  doubled,  on 
account  of  arch  action. 

Observance  of  these  stress  conditions,  althougii 
assuring  the  water-tightness  of  the  concrete,  does  not 


neces.sarily  give  a  structural  factor  of  safety  against 
failure,  and  this  must  be  provided  for  on  the  basis  of 
the  usual  data  for  reinforced  concrete  design,  but 
limiting  the  assumed  tensile  .stress  in  the  reinforce- 
ment to  from  9,000  t<j  12,000  lb.  per  sq.  in.,  depending 
upon  the  quality  of  concrete,  the  relative  proportion 
(jf  steel  to  concrete  in  the  section  under  consideration, 
and  also  ujjon  the  head  ai  pressure  to  which  the  struc- 
ture will  be  subjected. 

Limiting  the   Steel 

In  circular  reservoirs  designed  for  hoop  tension, 
it  is  most  important  to  limit  the  percentage  of  steel 
to  concrete,  not  only  on  account  of  the  considerations 
referred  to  above,  but  also  on  account  of  it  being 
necessary  to  obtain  continuity  of  the  reinforcing  hoops 
by  means  of  lapping  them  in  the  concrete,  which  must 
be  relied  upon  to  transmit  the  tension  from  one  bar 
tf>  the  next  forming  the  circle.  This  has  been  found 
to   be   a    very   highly   important   consideration. 

The  generally  accepted  data  for  structural  design 
in  this  material  ignores  the  stresses  set  up  in  steel 
and  ccmcrete,  due  to  reduction  in  volume  of  the  con- 
crete on  setting  and  maturing.  These  are,  of  course, 
tensile  stresses  in  the  concrete  and  compressive 
stresses  in  the  steel,  and  while  it  is  perfectly  safe  to 
leave  these  out  of  consideration  in  ordinary  structural 
work,  they  cannot  be  ignored  in  the  case  ol  structures 
designed  for  holding  water. 

If  no  provision  is  made  to  relieve  these  stresses, 
cracking  will  certainly  occur  wherever  there  are  ex- 
tensive surfaces  of  concrete,  and  although  reinforce- 
ment may  be  added  to  reduce  the  tendency  to  crack, 
or,  rather,  to  extend  the  distance  between  cracks,  it 
must  be  recognized  as  inevitable  that  cracking  will 
occur,  and  the  only  way  to  overcome  this  with  a  view 
to  ensuring  water-tightness,  is  to  encourage  the  cracks 
to  take  place  in  pre-determined  positions  where  special 
provision  may  i)e  made  to  retain  the  water.  In  other 
words,  provide  expansion  or  contraction  joints. 

In  ordinary  structural  work  these  contraction 
cracks  as  a  general  rule  take  place  at  the  planes  of 
stoppage  of  a  day's  concrete  work,  which  is  naturally 
the  weakest  section,  .so  far  as  resistance  to  tensile 
stress  is  concerned. 

It  is  a  simple  matter,  therefore,  in  reservoir  work 
to  define  the  planes  of  stoppage  and  to  form  these 
into  expansion  joints  by  any  of  the  means  indicated 
in  the  accompanying  diagrams. 

In  order  to  make  sure  that  the  section  through 
such  joint  shall  be  the  weakest  section  the  concrete 
may  be  grooved  immediately  over  the  butt  joint  so 
long  as  care  is  taken  to  ensure  that  the  nett  sectional 
area  at  the  joint  is  sufficient  to  take  the  compressive 
stresses  which  it  will  be  called  upon  to  resist,  and  in 
the  case  of  a  slab  subjected  to  bending,  the  groove 
should  be  formed  on  the  tensile  side. 

Spacing  of  Expansion  Joints 
Opinion  as  to  the  proper  and  etTective  spacing 
of  expansion  joints  differs,  and  some  reinforced  con- 
crete engineers  claim  that  they  are  unnecessary  up 
to  lengths  of  60  ft.,  but  the  author,  from  his  own  ex- 
perience, would  say  that  25  to  30  ft.  is  sufficient  space 
to  allow  in  work  where  complete  water-tightness  is 
essential. 

He  has  also  noted  that  contraction  cracks  do  not 
often  become  observable  until  three  to  four  months 
have  elapsed  after  the  placing  of  the  ^concrete,  but 
this  period  varies  considerably,  and  obviously  depends 
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upon  many  factors,  such  as  the  original  condition  of 
the  concrete  when  placed,  whether  a  dry  or  wet  mix- 
sure,  and  the  atmospheric  conditions  during  the  matur- 
ing process. 

Concrete  immersed  in  water  ex])ands  considerably, 
so  that  in  the  case  of  comparatively  small  reservoirs 
and  tanks  occupying  a  short  period  of  construction 
and  which  can  be  filled  within,  say,  three  months 
after  the  placing  of  the  first  concrete,  expansion  joints 
can  with  safety  be  dispensed  with. 

Experiments  carried  out  by  the  Office  of  Public 
Roads  of  the  U.  S.  De])artment  of  Agriculture  showed 
that  a  4:2:1  concrete,  which  contracted  00002  in. 
per  in.  after  three  months  maturing  in  air,  expanded 
000014  after  three  months  immersion  in  water,  in- 
dicating a  nett  contraction  of  0.00006,  corresponding 
with  a  tensile  stress  of  120  lb.  per  sq.  in.  in  the  con- 
crete, and  after  five  months  immersion  in  water  had 
expanded  0.00002  in.  per  in.,  ec|ual  to  the  three  months 
contraction  on  maturing  in  air. 

Concrete  matured  in  air  for  longer  periods  con- 
tinues to  shrink,  and  therefore  wiiere  .some  time  must 
elapse  between  the  jjlacing  of  the  first  concrete  and 
the  filling  of  the  reservoir,  exjjansion  joints  are  es- 
sential to  ensure  freedom  from  leakage. 

The  provision  of  such  joints  serves  also  to  relieve 
the  structure  of  the  stresses  due  to  temperature 
changes. 

Circular  Tank  is  Economical 

So  far  as  the  author's  experience  goes,  he  has  found 
that  in  reinforced  concrete  the  circular  tank  or  reser- 
voir is  the  most  economical  in  cost  for  diameters  not 
in  excess  of  about  140  ft.,  and  this  type  is  always  the 
least  difficult  to  make  watertight,  the  reason  being 
that  bending  stresses  are  eliminated  and  contraflecturc 
is  avoided. 

This  is  true  only  where  the  bottom  of  the  tank  is 
entirely  separated  from  the  wall,  leaving  the  latter  to 
expand  and  contract  without  varying  restraint. 
Where  the  base  of  the  wall  is  made  continuous  with 
the  reservoir  bottom  it  will  be  readily  appreciated 
that  a  restraining  moment  is  set  up,  which  will  be  a 
maximum  at  the  bottom  of  the  wall  and  will  gradually 
reduce  upwards  until  a  point  is  reached  where  its 
deflection  as  a  vertical  beam  or  cantilever  is  equal 
to  the  change  of  radius  due  to  hoop  tension. 

The  provision  of  reinforcement  to  meet  the  stresses 
so  set  up  adds  considerably  to  the  cost  of  the  work, 
and  the  possibility  of  cracking  is  increased  very  con- 
siderably. 

Further,  it  will  be  appreciated  that  in  reservoirs 
of  larger  diameter  proportional  to  depth,  the  wall 
would  become  wholly  a  vertical  beam,  so  that  no  ad- 
vantage could  be  taken  of  cylindrical  resistance. 

From  purely  structural  considerations  there  ap- 
pears to  be  no  sound  reason  why  hoop  tension  should 
not  be  relied  upon  in  the  design  of  circular  tanks  of 
larger  diameter  than  that  referred  to,  so  long  as  the 
several  conditions  specified  are  carefully  observed; 
but  it  is  obviously  most  important  to  isolate  the  wall, 
and  this  is  quite  simply  arranged  by  means  of  an 
elastic  joint  of  similar  construction  to  that  illustrated. 

In  America  service  reservoirs  in  reinforced  con- 
crete approaching  190  ft.-  diameter  and  30  ft.  deep, 
have  been  designed  and  constructed  in  this  way,  and 
the  size  might,  if  desired,  he  extended  until  such  pro- 
portions of  wall  are  reached  as  will  render  this  type 
of  construction  more  costly  than  beam  and  slab  con- 
struction  under   any    set   of   conditions   and   circum- 


stances governing  costs  in  the  particular  case  under 
consideration- 
Making  Concrete  Watertight 

There  is  probably  still  a  widespread  impression 
that  Portland  cement  concrete  in  itself  cannot  be  made 
practically  impermeable  without  the  aid  of  water- 
proofing compounds,  either  mixed  with  the  concrete 
or  applied  as  cement  rendering  as  a  finishing  face  to 
the  concrete. 

The  Civil  Engineers'  Committee  on  reinforced  con- 
crete arranged  a  series  of  tests  which  were  carried 
out  at  the  National  Physical  Laboratory  with  a  view 
to  ascertaining  the  rate  of  percolation  of  water 
through  concrete  slabs.  A  description  of  the  ap- 
l)aratus  used,  and  an  account  of  the  results  obtained, 
will  be  found  in  Memorandum  "B"  of  the  second  re- 
Ijort  of  the  committee. 

The  slabs  tested  were  4  in.  in  thickness,  and  the 
concrete  mixtures  were  4:2:1  and  2%:\y,i:\.  The 
results  obtained  were  not  as  .satisfactory  as  they 
might  have  been,  and  no  account  was  given  as  to 
how,  f)r  on  what  grounds,  the  proportions  referred  to 
were  adojjted. 

Even  in  the  case  of  the  richer  concrete  percola- 
tion under  20  ft.  head  was,  at  first,  quite  rapid,  in  one 
case  as  much  as  37  c.c.  per  sq.  ft-  per  hour.  After 
nine  weeks'  application  the  rate  of  percolation  dropped 
to  0.5  c.c.  per  sq.  ft.  per  hour,  and  remained  practically 
constant  at  that  rate  up  to  fourteen  weeks,  when  the 
test  was  discontinued. 

In  the  case  of  the  best  sample,  the  rate  of  percola- 
tion after  fourteen  days  was  1.4  c-c.  per  sq.  ft.  per 
hour,  dropping  to  0.35  c.c'  at  eight  weeks  and  remain 
ing  constant  up  to  sixteen  weeks  when  the  experiment 
was  terminated. 

Various  opinions  have  been  expressed  as  to  the 
explanation  of  the  time  reduction  in  the  rate  bf  per- 
colation, but  more  recent  experiments  go  to  prove 
that  it  is  to  be  accounted  for  mainly  by  the  expansion 
and  consequent  closing  up  of  the  pores  in  the  con- 
crete, which  has  been  shown  to  take  place  when  im- 
mersed in  water.  The  suggestion  that  the  reduction 
was  due  to  a  silting  up  process  caused  by  the  deposit 
of  calcium  carbonate  has  been  found  to  be  only  a 
secondary  cause,  as  a  repeated  test  applied  after  the 
concrete  slab  has  been  allowed  to  dry  out  shows  a 
similar  time  reduction  in  the  percolation. 

Much  better  percolation  results  would  have  been 
obtained  in  these  tests  had  there  been  a  more  scientific 
adjustment  of  the  proportions  of  aggregate  and  sand, 
without  increasing  the  proportion  of  cement,  as  the 
secret  of  success  in  this  direction  lies  almost  entirely 
in  this  adjustment,  and  if  water-tightness  is  to  be 
obtained  no  arbitrary  proportion  of  sand  and  aggre- 
gate can  be  accepted. 

If  a  mechanical  analysis  is  made  of  the  sand  and 
aggregate,  and  their  relative  proportions  in  the  con- 
crete mixture  be  adjusted,  so  that  all  voids  are  prop- 
erly filled,  a  concrete  no  richer  in  cement  than  the  ^| 
2%:1%:  1  mixture  adopted  by  the  committee  should  fll 
be  practically  impermeable  with  a  test  slab  only  half 
the  thickness  and  under  a  head  of  pressure  at  least 
double  that  adopted  in  the  tests  recorded. 

The  author,  in  connection  with  his  own  work,  has, 
in  fact,  produced  a  concrete  corresponding  approxi- 
mately with  a  2:1:1  mixture,  which  on  a  series  of 
percolation  tests  carried  out  by  Messrs.  David 
Kirkaldy  &  Son  on  slabs  2  in.  thick  and  under  96  ft. 
head  of  water  pressure  remaining  on  for  five  days, 
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there  has  been  in  no  case  percolation  through  the 
slab,  and  in  many  cases  the  moisture  had  penetrated 
liardly  more  than  54  in.  into  the  slab. 

With  a  mixture  no  richer  in  cement  than  3^ : 
lj'x:l,  but  with  proportions  of  sand  and  aggregate 
adjusted  after  mechanical  analysis,  he  has  obtained  a 
concrete  which  in  a  ly^.  in.  thick  test  slab  has  resisted 
a  40  ft.  head  of  water  pressure  remaining  on  for  six 
days  without  the  slightest  sign  of  penetration  through 
to  the  opposite  face,  and  after  the  test  slabs  have  been 
broken  an  examination  of  the  section  has  indicated 
the  maximum  extent  of  penetration  of  moisture  to 
be  not  more  than  2  in.  in  the  case  of  the  poorest 
sample. 

It  can,  therefore,  be  stated  with  complete  con- 
fidence that  Portland  cement  concrete  can  be  made 
(juite  watertight  if  properly  gauged,  without  the  aid 
of  any  waterproofing  comjxjund  or  special  treatment 
of  any  kind  except  care  in  the  mixing,  placing  and 
ramming  in  the  work,  and,  providing  that  the  stress 
requirements  as  before  described  are  fully  provided 
for,  there  is  no  reason  to  fear  trouble  in  this  direction 
in  tank  or  reservoir  C(mstruction  in  reinforced  con- 
crete. 

It  is,  of  course,  desirable  to  make  provision  in 
design  and  specification  for  the  disparity  between 
actual  works  concrete  and  the  concrete  of  laborator}' 
test  pieces,  and  for  this  reason  it  is  advisable  to  adopt 
a  richer  mixture  of  concrete  for  the  internal  faces  of 
water-holding  structures. 

The  writer  believes  that  most  water  engineers 
dislike  cement  plaster  work,  and  the  chief  objection 
to  it — namely,  the  great  difficulty  of  ensuring  its 
adhesion  to  the  concrete  base  so  as  to  become  integral 
with  it  is  increased  in  the  case  of  reinforced  concrete, 
where  the  material  is  more  "lively"  under  stress. 

The  difficulty  may  be  overcome  by  casting  a  rich 
face  on  the  concrete  itself,  a  method  which  is  not  only 
much  more  .satisfactory  in  its  result  but  actually  less 
costly  in  construction. 

The  base  concrete  may  be  of  from  a  4:2:  1  to  a 
v5:  1>4:  1  mixture  in  accordance  with  the  requirements 
of  the  general  structural  design,  and  the  water  face 
concrete,  for  a  thickness  of  about  1>^  in-,  may  be  a 
richer  mixture,  say,  2:1:1,  in  which  a  smaller  grade 
of  aggregate  is  used.  The  latter  is  placed  first  and 
well  worked  a.gainst  the  timber  sheeting  and  a  <-em- 
porary  sheet-iron  diaphragm  which  rests  against  the 
reinforcement.  The  placing  of  the  base  concrete  be- 
hind the  diaphragm  follows  immediately,  and  is  well 
rammed  and  puddled  separately.  The  diaphragm  is 
then  withdrawn,  and  the  base  concrete  finally  puddled 
and  worked  against  the  richer  concrete  facing  without 
disturl)ing  the  latter,  which  has  already  been  finally 
worked. 

(To  be  concluded.) 


The  Belgian  Industrial  Co.  Ltd.,  Extending 
Their  Plant 

The  construction  of  a  large  extension  to  the  paper 
mills  of  the  Belgian  Industrial  Company's  plant  at 
.Shawinigan  Falls,  Que.,  is  in  progress.  The  new 
building  will  be  263  .fe«t  long  by  112  feet  wide.  To 
liKate  this  new  building  the  comjiany  is  obliged  to 
excavate  45,000  cubic  yards  of  rock.  \  steam  shovel 
is  used,  helped  by  a  water  jet  sui)plied  by  two  cen- 
trifugal pumps,  having  a  capacity  of  5,000  gallons  per 


minute  under  140  pounds  pressure.  The  pumps  are 
also  used  as  protection  in  case  of  fire. 

An  electric  crane  operated  by  four  motors,  and 
having  a  span  of  82  feet  and  a  capacity  of  thirty  tons 
will  be  installed  in  the  new  ibuilding.  There  will  also 
be  installed  a  crane  of  the  sfime  capacity  having  a 
span  of  thirty  feet. 

The  building  is  designed  to  contain  two  paper 
machine  units.  .Already  one  has  been  ordered  from 
Chas.  Walmsley  &  Co.  Ltd.,  of  Bury,  England.  This 
machine  is  of  the  Fourdrinier  type  and  will  manu- 
facture a  sheet  of  paper  215  inches  wide  at  the  rate 
of  700  feet  per  minute.  This  machine  will  be  oper- 
ated by  a  sectional  electric  drive;  800  horse  power 
are  required.  The  company  contemplates  the  com- 
pletion of  one  new  unit  by  the  month  of  January, 
1923,  and  has  under  consideration  the  purcha.se  of 
the  second  unit  to  be  put  in  operation  in  October.  1923. 


River  Improvements  in  Quebec 

It  is  announced  that  further  considerable  river  im- 
provements are  to  be  undertaken  next  fall  in  the  Lake 
St.  John  region,  by  the  Quebec  Streams  Commission. 
It  is  intended  to  start  in  the  near  future,  the  construc- 
tion of  a  dam  to  control  the  waters  of  the  .Sable  and 
Chicoutimi  rivers,  feeders  to  Lake  Kenogami.  The 
accompanying  map  shows  the  location  of  the  projected 
works  together  with  the  lake  and  rivers  affected. 

It  is  proposed  to  raise  the  level  of  the  lake  23  feet, 
storing  enough  water  to  create   sufficient  additi(mal 


Map  o{   Lake   St.   John   district  where  improTementi  are   projected 

power  for  the  Chicoutimi  Pulp  Co.,  to  operate  their 
mills  12  months  in  the  year  instead  of  nine  as  at  pre- 
sent, thereby  giving  work  to  their  2,000  employees  all 
the  year  round. 

The  proposed  works  are"  estimated  to  cost  approxi- 
mately $2,000,000  besides  another  half  million  dollars 
to  land  owners  of  the  village  of  St.  Cyriac,  a  great 
number  of  whom  will  likely  suffer  damage  due  to  the 
increa.sed  level  of  the  lake. 


Police  Chief  Wants  Wider  Roadways 

Following  close  upon  the  action  of  the  recent  Good 
Roads  Congress  in  Chicago  which,  in  a  resolution,  de- 
clared for  a  minimum  width  of  twentv  feet  for  high- 
ways, and  that  of  the  Asphalt  A^.sociation  which  took 
similar  action,  in  deference  to  increasing  traffic,  the 
national  convention  of  police  chiefs,  held  in  San  Fran- 
cisco recently,  adopted  a  resolution  demanding  wider 
streets  and  roads  so  as  to  faciliate  the  regulation  of 
traffic.  It  was  felt,  narrow  streets  not  onlv  induce 
accidents  but  are    big  factors  in  traffic  tie-ups. 
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Procedure  in  Estimating  Buildings 

Introductory   Chapter  of  the   "Building   Labor  Calculator"   Recommends 

Method   of   Preparing  the   Estimate  Sheet  and   Listing 

the  Various  Items  Involved 

By  G.  M.  TAMBLYN 


In  preparing  what  1  have  termed  Constants  of  La- 
bor I  am  not  unmindful  of  the  many  elements  that 
enter  into  construction  that  will  make  the  actual  cost 
of  work  vary  from  the  most  carefully  prepared  esti- 
mates. For  the  last  fourteen  years  I  have  devoted 
fully  two-thirds  of  my  time  to  compiling  estimates 
for  contractors  on  jobs  that  range  from  thousands  to 
millions,  and  without  any  desire  to  advertise  matters 
on  which  modesty  would  suggest  silence,  but  merely 
to  establish  confidence  in  those  who  may  be  strangers 
to  me,  1  will  add  that  during  the  fiscal  year  just  ended 
1  have  completed  my  own  contracts,  amounting  to  a 
quarter  of  a  million  dollars,  on  which  only  about  3 
per  cent,  was  sublet.  The  work  above  mentioned  was 
estimated  on  the  basis  of  the  constants  included  in 
this  article,  and  while  some  variations  occurred  in  the 
actual  costs  as  compared  with  the  estimates,  yet  as  a 
whole  the  variations  were  less  than  2  per  cent.  There- 
fore, I  confidently  recommend  these  constants  of  la- 
bor as  reliable  and  under  average  conditions  and  or- 
ganization the  contractor  who  uses  them  will  appre- 
ciate their  value. 

Guilder's  work  consists  of  two  main  items:  quanti- 
ties of  material  and  quantities  of  labor.  Materials  of 
differing  grades  and  prices  are  subject  to  change  in 
different  localities.  Labor  of  diflferent  classes,  skilled 
and  unskilled,  vary  in  grade  and  price  also. 

Material  may  be  said  to  be  a  fixed  quantity  meas- 
ured from  the  plans  and  its  quality  fixed  by  the  speci- 
fications. 

Labor  is  a  variable  quantity  ;  its  unit  is  the  hour. 
The  quantity  varies  greatly,  due  to  numerous  reasons 
well  known  to  contractors. 

Labor  requires  much  more  skilled  supervision  to- 
day than  twenty  years  ago.  Now,  men  pick  up  their 
trades  to  a  great  extent.  Then  it  was  obtained  under 
contract.  The  constants  given  in  the  following 
pages  may  serve  for  a  year  or  two,  but  un- 
less something  is  done  to  train  new  recruits  to  fill  the 
declining  ranks  of  skilled  laborers,  output  will  con- 
tinue to  decline  and  the  constants  will  -require  revising. 

A  Law  of  Averages  in  Contracting 

In  spite  of  the  variableness  of  labor's  output  there 
is  a  law  of  averages  which,  if  carefully  tabulated,  has 
the  best  guess  in  the  world  beat.  In  the  same  man- 
ner insurance  companies  base  their  premiums  on  av- 
erages, taking  into  consideration  losses  in  areas  where 
epidemics  reign  and  probable  profits  where  the  mor- 
tality is  low,  over  a  period  of  years.  So  labor's  out- 
put can  be  averaged  and  conservative  estimates  are 
made  which  though  subject  to  variations  come  out 
with  the  total  estimate  with  surprising  accuracy. 

Since  labor  estimates  are  based  on  the  amount  of 
material  to  be  handled,  it  is  very  important  that  cor- 
rect methods  df  listing  be  employed  .  It  makes  no 
difference  how  close  the  labor  constants  may  be  com- 
puted, unless  the  material  bill  is  correctly  entered  in- 
to the  estimates,  a  difference  will  show  up  in  the  pay- 
roll as  compared  with  the  estimate  .  For  this  reason 
I  will  outline  what  I  believe  to  be  correct  methods  of 


listing,  and  will  give  a  few  points  that  I  have  found  to 
be  helpful  in  striving  for  accuracy. 

Probably  more  mistakes  are  made  in  listing  ma- 
terials than  in  any  other  operation  connected  with 
making  an  estimate,  and  the  reason  mistakes  are  thus 
made  is  due  oftentimes  more  to  lack  of  system  than 
to  lack  of  knowledge. 

It  is  not  my  object  to  go  into  minute  details  as  to 
what  should  be  listed,  but  to  suggest  a  few  particular 
points  I  have  found  to  be  of  great  help  in  making  esti- 
mates. All  of  these  points  tend  to  lessen  the  danger 
of  overlooking  or  duplicating  items. 

We  have  often  heard  it  said  af  the  contractor  who 
is  "low  bidder"'  that  his  first  thought  is :  "What  did  I 
leave  out?"  He  notes  that  other  bids  on  the  same 
work  are  a  good  deal  higher  than  his;  he  knows  he 
priced  the  job  carefully,  and  his  extensions  and  foot- 
ings were  checked,  and  naturally  he  thinks  the  only 
mistake  he  could  have  made  is  to  have  omitted  some- 
thing in  listing  . 

Sometimes  a  general  contractor  will  find  after  he 
has  been  awarded  a  contract  that  one  of  the  sub-con- 
tractors, whose  figures  he  has  used,  has  made  a  mis- 
take and  wants  to  be  relieved  of  responsibility  by 
withdrawing  his  figure.  This  puts  the  general  con- 
tractor up  against  a  probable  loss  if  he  has  signed  up 
for  the  job  .  I  have  known  instances  where  general 
contractors  have  withdrawn  their  bid.  or  refused  to 
sign  up  a  contract,  giving  as  a  reason  that  one  of  the 
sub-contractors,  whose  figures  he  had  used,  had  made 
a  mistake.  This  is  purely  "passing  the  buck."  Any 
contractor  who  puts  in  a  bid  based  on  sub-bids  that  he 
has  not  checked  can  be  judged  as  incompetent  or 
guilty  of  gross  neglect. 

Why  Bids  are  Too  Low 

Various  reasons  are  gi\en  by  contractors  for  mak- 
ing bids  too  low,  few  of  which  are  valid.  I  will  give 
two  that  are  common : 

1.  Incomplete   plans   and    indefinite    specifications. 

2.  Lack  of  information  regarding  local  conditions. 

No  contractor,  who  knows  his  business,  would  sub- 
mit a  close  bid  on  an  incomplete  plan,  or  one  that  did 
not  fully  represent  the  work  that  it  is  evident  should 
be  done,  neither  would  he  put  a  close  price  on  material 
that  was  not  clearly  specified,  unless  he  wanted  to 
take  a  gambjf  rs"  chance. 

The  fact  that  a  contractor  submits  a  bid  to  do  a 
certain  job  according  to  plans  and  specifications, 
should  be  taken  as  evidence  that  he  fully  understood 
each  point,  and  he  should  carry  out  the  evident  in- 
tent of  the  plans  and  specifications  without  quibbling 
over  small  matters  after  the  work  is  well  under  way. 

If  the  plans  are  incomplete,  or  the  specifications 
indefinite,  it  is  certain  the  contractor  is  left  in  doubt, 
but  there  is  no  excuse  for  setting  a  price  on  an  un- 
known quantity  or  quality.  The  contractor  should 
go  to  the  architect  and  settle  all  questions  definitely. 
and  have  a  clear  understanding  before  submitting  his 
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,  and  then  see  to  it  that  the  contract  is  written  on 

the  same  basis  as  the  bid  was  submitted. 

What  I  have  to  say  in  regard  to  system  in  esti- 
mating has  reference  to  complete  general  estimates 
ill  particular.  I  do  not  think  the  average  sub-con- 
tractor who  only  figures  one  branch  of  the  work,  can 
possibly  uiulerstaiul  the  plans,  or  make  as  accurate  a 
(|uaiitily  list  as  the  general  contractor  who  figures 
each  branch  of  the  work. 

Estimating   Procedure 

Hefore  you  can  do  any  listing  it  will  be  necessary 
to  study  the  plans  to  get  a  correct  idea  oif  the  job  as 
a  whole,  and  the  following  items  should  be  entered  on 
your  estimate  as  a  description  of  the  building.  You 
will  find  these  dimensions  will  be  valuable  in  many 
ways.  I'or  convenience  of  description  let  us  take  a 
two-storey  school  building  as  an  example.  Length 
of  building  150  ft.;  width  of  building,  50  ft.;  two- 
storey  and  basement  .  Give  the  following  description : 

Perimeter   400  ft. 

Area   building  covers    7,500  sq.  K. 

Basement    cement    floors     -7,000  sq.  It. 

I'irst  and   second   floors,  2x10 — l(i-in.  o.  c.,  area     14,400  sq.ft. 

Roof  measuring  to   outside   of  walls    7,500  sq.  ft. 

i5asement  walls,  Ifi-in.  concrete  to  grade 
First  and  second  story  walls,  13-in.,  brick. 

Any  items  that  will  more  clearly  defiine  the  na- 
ture of  the  work  should  be  noted  .  Writing  them 
down  assists  greatly  in  memorizing. 

To  acquire  speed  in  listing  a  job  it  is  imperative 
that  memory  be  cultivated  .  Practice  will  make  it 
l)o.ssible  to  memorize  a  specification  with  about  one 
reading. 

Having  written  a  rough  description  of  the  building 
you  now  take  the  specifications,  and  beginning  at  the 
hrst  branch  of  work  you  read  this  branch  alone  and 
make  general  notes  of  main  points  in  the  memoran- 
dum margin  of  your  estimate  sheet.  These  notes  will 
probably  read  approximately  as  follows: 

EXCAVATION 

Natural  grade,  1'  4"  below  finish  grade. 
Surplus  dirt  to  be  carted  distance  of  one-half  mile. 
Ordinary  dirt  excavation  to  .S'  below  finish  grade. 
-  Gravel  from  6'  below  grade  to  lowest  point  of  excavation. 
Usable  sand  3'  to  6'  below  finish  grade. 
Excavation  to  be  1'  6"  clear  of  outside  walls. 
Water  struck  at  8'  below  grade. 

In  order  to  make  an  intelligent  estimate  on  the 
excavation  such  general  points  as  the  above  must  nec- 
essarily be  Hxed  in  the  estimator's  mind  before  listing 
can  be  commenced.  Writing  them  in  the  memoran- 
dum spaces  serves  the  twolfold  pur|)ose  of  impressing 
them  on  the  mind  and  having  them  on  hand  for  ready 
reference. 

The  order  t)f  listing  should  be  the  same  as  the  or- 
der following  in  actually  doino;  the  work. 

h'irst  list  the  main  excavation,  which  should  ex- 
tend to  approximately  18  in.  clear  of  the  walls  all 
around  and  to  a  depth  equal  to  the  depth  of  the  bottom 
of  cement  floor  in  basement. 

.Assuming  the  bottom  of  basement  floor  is  '>  ft.  be- 
low the  finish  grade,  your  entry  under  main  excava- 
tion would  read  about  as  follows: 

MAIN  EXCAVATION 

Ordinary    dirt    53'  0"  x  153'  0"  x  1'  8" 

Sand    53'  0"  X  153'  0"  x  3'  0" 

Dry  gravel    53'  0'  x  153'  0"  x  2'  0" 

Wet    gravel     53'  0"  x  153'  0"  x  1'  0" 

Segregating  as  above  provides  for  intelligent  pric- 
ing and  credits  for  sand  and  gravel  that  can  be  used 


in  the  building.  It  also  makes  provision  for  sfierial 
consideration  of  water  conditions. 

Excavation  being  one  of  the  most  uncertain  opera- 
tions connected  with  contracting,  architects,  on  work 
(yf  any  imjwrtance  should,  at  the  expense  of  the  owner, 
have  sufficient  test  holes  dug,  readings  taken,  and 
made  a  part  of  the  specification  for  the  contractor's 
information.  The  points  at  which  test  holes  are  made 
should  be  designated  on  a  plot  plan  together  with  the 
natural  grades.  Such  information  is  necessary  to 
make  an  intelligent  bid,  and  whether  the  architect 
gives  the  information  or  not,  no  bid  should  be  sub- 
mitted by  the  contractor  until  he  has  secured  the  same, 
or  is  reasonably  sure  of  the  ground  from  exper- 
ience on  other  work  adjoining  the  site. 

The  next  items  that  should  be  listed  are  trenches 
for  wall  footings,  pier  holes,  elevator  pits,  and  any 
other  work  that  goes  below  the  main  cellar  floor  line. 

Water  should  be  considered  under  a  separate  head- 
ing and  listed  in  a  manner  that  provides  for  intelligent 
|jricing. 

liackfilling  is  usually  the  last  item  to  be  consid- 
ered.   This  should  be  figured  and  listed  separately. 

If  sheet  piling  or  the  shoring  of  structures  adjoin- 
ing the  building  site  are  necessary,  these  should  be 
treated  separately  and  in  detail. 

Following  the  general  order  of  construction,  and 
the  lead  of  the  specifications,  next  comes  the  con- 
crete footings  and  walls. 

Foundation  Walls  and  Footings 

In  this  particular  case  that  portion  of  the  founda- 
tion walls  and  footings  that  come  below  waterline 
should  be  listed  separately  from  the  portions  above 
water  line.  If  there  is  any  difference  in  the  mix  of 
the  concrete,  or  any  points  that  are  difficult  of  access 
another  separation  is  necessary  and  note  of  same  re- 
corded in  memorandum  or  preceding  the  item. 

After  listing  the  concrete,  sufficient  space  should 
be  left  blank  on  the  estimate  sheet  to  analyze  the  com- 
ponent parts  of  the  concrete  per  cubic  yard.  For  an 
example,  let  us  take  1:2:4:  for  the  mix  specified  for 
the  concrete,  and  10  per  cent,  hydrated  lime  added. 
You  list  as  follows : 

MATERIAL 

0     sacks  cement,  at  80  ct $4.80 

.45  cu.  yd.  sand  at  $1.50   70 

.90  cu.  yd.  gravel  at  $2.50   0.25 

60  lb.  hydrated  lime  at  80  ct 48 

Water    iq 

LABOR 

hr.  common  labor. 

hr.  engineer  and   mixer. 

hr.  foreman. 

Fuel  and  depreciation  of  plant  are  charged  on  a 
rental  basis  per  hour. 

In  cases  where  hoisting  engineer  is  required,  etc.. 
analysis  must  be  made  according  to  the  method  to  J)e 
used  to  suit  the  nature  of  the  work. 

Material  items  are  extended  in  the  "material"  col- 
umn of  the  estimate  sheet  .  Labor  items  are  extended 
in  the  "labor"  column. 

Hauling  machinery  to  job,  erecting  towers  and 
chutes,  dismantling  and  removing  same,  should  be 
treated  as  separate  items. 

Of  course  in  Construction  forms  come  before  con- 
crete, but  on  account  of  the  fact  that  the  forms  can 
be  figured  from  the  dimensions  given  in  the  estimate 
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for  concrete,  the  logical  place  in  the  estimate  is  direct- 
ly after  the  concrete. 

In  many  instances  forms  are  not  required  for  foot- 
ings, but  since  the  footings  and  walls  are  listed  sepa- 
rately there  is  no  difficulty  in  segregating. 

Some  contractors  estimate  form  work  at  so  much 
per  cubic  yard  olf  concrete.  This  is  practical  only 
where  the  walls  are  of  the  same  thickness.  The  only 
correct  method  is  by  obtaining  the  superficial  feet  of 
surface  to  be  formed,  measuring  both  sides  of  the 
walls.  After  the  superficial  feet  have  been  determined 
it  is  a  simple  matter  to  estimate  the  amount  of  lum- 
ber, wire  wire,  nails  and  labor,  by  using  tables  and 
constants  of  labor  in  hours. 

Brickwork 

The  next  item  in  order  is  the  brickwork.  After 
carefully  reading  the  specifications  and  making  notes 
in  the  memorandum  column,  proceed  to  list  the  brick- 
work by  floors  or  stories.  Always  figure  the  brick- 
work "net" — "kiln  count."  Brick  that  are  to  be  laid 
in  "cement  mortar"  should  be  listed  separately  from 
brick  specified  to  be  laid  in  "lime  mortar."  Face  brick 
that  are  to  be  laid  in  special  i^attern  should  be  listed 
apart  from  face  brick  laid  plain  .  If  walls  are  excep- 
tionally high  above  adjacent  floor,  requiring  special 
scaffolding,  wind  bracing  and  additional  hodcarriers, 
this  portion  should  be  separated  and  description  given 
covering  the  condition. 

Sufficient  blank  lines  should  then  be  reserved  on 
the  estimate  sheet  to  analyze  the  material  and  labor 
required  to  lay  a  thousand  brick  of  each  kind. 

MATERIAL 

1,000   brick   at   $15   at   kiln    $l,'j.00 

Hauling  to  site  at  $2    2.00 

J4  cu.  yd.  screened  sand  at  $1.50   1.13 

2   bu.   lime  at   80   ct 1.60 

Water    .10 


LABOR 


$19.92 


hrs.    bricklayers'    time    at $ 

hrs.   laborers'    time   at    $ 

hrs.  engineer  and   hoist. 

hrs.  foreman. 

Cost  of  face  brick  and  other  classes  of  brickwork  are 
analyzed   in   the   same  manner. 

Rough  Carpentry 

Next  in  order  is  rough  carpentry.  After  studying 
the  plans  and  reading  the  specifications,  list  this  work, 
beginning  at  the  foundation  and  keeping  each  storey 
separate,  build  up  in  order  as  follows: 

Basement. — Posts,  girders. 

First  Floor. — Joists,  bridging,  sub-floor,  finish  floor, 
stud  partitions,  grounds. 

Second  Floor. — Joists,  bridging,  sub-floor,  deaden- 
ing felt,  finish  floor,  stud  partitions,  grounds,  ceiling 
joists. 

Roof. — Joists,  bridging,  sheathing,  raggle  strips, 
bracing. 

Miscellaneous. — Lintels,  furring,  nails  and  bolts. 

In  the  memorandum  column  of  the  estimate  sheet 
enter  the  net  floor  areas  Ifor  sub-floor.  When  the 
board  feet  of  lumber  have  been  totalled  from  the  items 
listed,  it  will  be  found  an  excellent  check  to  take  the 
area  of  the  sub-floor  and  multiply  by  the  "multiples" 
for  various  sized  joints  at  given  centres  according  to 
tables  I  have  prepared.  Suppose  your  sub-floor  area 
is  10,000  sq.  ft.,  and  the  joists  are  2x10,  spaced  16  ft, 
o.  c.     You  multiply  10,000  by  1.4  (see  tables)  which 


gives  you  10,000  ft.  B.  M.  for  joists.  If  your  itemized 
figures  vary  to  any  extent  from  this  total  you  may  be 
sure  you  have  made  a  mistake  in  listing.  This  same 
method  may  be  applied  to  stud  partitions  of  roof  raft- 
ers, providing  the  net  area  is  known  and  the  dimen-  - 
sions  of  joists  , studs  or  rafters.  You  will  find  the 
table  can  be  applied  to  almost  any  condition  of  fram- 
ing where  dimensions  are  of  equal  size  and  spacing. 
When  figuring  the  area  of  floors,  walls,  partitions, 
roofs,  etc.,  to  arrive  at  a  quantity  of  lumber,  brick, 
partition  tile,  roofing,  etc.,  this  net  area  should  al- 
ways be  put  down  in  the  memorandum  column.  It 
will  be  found  very  handy  later  as  a  rough  check  on 
plastering,  painting  and  various  other  items.  The 
running  feet  of  partitions  of  various  kinds  should  also 
be  made  note  of  in  the  memorandum.  This,  with  the 
perimeter  of  the  building  noted  at  the  front  of  the 
estimate,  serves  as  a  rough  check  on  plastering,  base 
and  other  items. 

Plastering 

Assuming  you  have  covered  the  rough  carpentry 
work,  the  next  operation  is  the  plastering.  This 
branch  of  work  should  be  listed  by  floors  or  storeys. 
Plastering  on  brick  walls,  concrete,  tile  partitions  and 
general  masonry  work  must  be  kept  separate  from 
plastering  on  lath.  Plastering  on  wood  lath  must  be 
kept  separate  from  plastering  on  metal  lath.  Rough 
rubble  masonry  walls  should  always  be  listed  separate 
from  brick  walls,  etc.,  that  have  a  more  even  surface. 
Rubble  stone  walls  usually  require  a  heavy  coat  of 
])laster  to  make  them  plumb  and  straight,  and  for  this 
reason  should  not  be  mixed  with  plastering  on  other 
masonry  in  listing. 

Segregating  the  work  as  outlined  above,  figure 
all  walls,  partitions,  ceilings,  etc.,  "solid."  Make  no 
deductions  for  ordinary  oi)enings  such  as  doors,  win- 
dows, ets.  Where  cement  wainscotts,  cornices  and 
such  items  occur  include  them  in  the  measurements 
for  plain  plaster.  Later  when  wainscott  and  special 
plastering  is  listed  separately,  credit  can  be  given  for 
plain  work  already  listed. 

In  listing  plastering,  like  brickwork,  make  men- 
tion and  keep  separate  all  items  that  are  difficult  of 
access  and  which  require  special  scoffolding. 

When  the  list  has  been  completed,  make  a  grand 
total  of  all  the  plastering  in  the  job,  and  for  compari- 
son go  to  the  memorandum  column  and  add  up  the 
net  areas  of  all  floors  (which  equal  ceiling  dimensions) 
and  partitions  (multiply  by  2  for  both  sides),  and 
take  the  perimeter  of  the  building  times  the  height 
of  as  many  stories  as  are  plastered..  These  items  ad- 
ded together  make  an  excellent  approximate  check 
on  the  total  plaster  yardage. 

To  list  plaster  on  outside  walls,  take  the  perimeter 
of  the  building  on  the  inside  of  walls.  List  partitions 
by  taking  the  rimning  feet  of  partitions  times  2  sides, 
times  the  height.  In  checking  off  the  plans  measure 
all  partitions  running  east  and  west  and  next  all  par- 
titions running  north  and  south.  Start  checking  off 
at  a  given  outside  wall  and  check  off  all  partitions  to  ^_| 
the  opposite  wall.  After  you  have  swept  the  plan  in  |H 
this  direction  take  all  partitions  running  in  the  oppo- 
site direction.  This  method  is  much  safer  than  taking 
partitions  running  in  opposite  directions  at  the  same 
time.  Ceilings  should  be  measured  by  multiplying 
the  entire  length  and  width  of  the  building  inside  the 
outside  walls.  lit  certain  rooms  or  spaces  are  not  to 
be  plastered,  such  rooms  or  spaces  can  be  deducted 
from  the  total  area. 

Plaster  cornices,  mouldings,  cement  base  and  such 
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items  should  l)e  listed  in  lineal  feet,  giving  the  girth, 
and  in  case  of  furred  cornices,  note  should  be  made 
of  the  kind  of  furring  and  lath,  whether  wood  or  metal. 

Circular  or  vaulted  ceilings  should  be  separated 
from  plain  work.  Suspended  ceilings  should  be  sep- 
arated from  ceilings  lathed  on  the  framing. 

All  ornamentation  on  ceilings,  walls  or  cornices 
must  be  listed  and  described  separately,  and  priced 
as  extra  over  ])lain  work,  and  where  necessary  a  rough 
sketch  made  on  the  Kstimate  Sheet  to  convey  the  cor- 
rect idea.  The  number  of  models  should  be  made 
note  of  as  it  is  usually  the  big  items  of  expense. 

Where  plastered  window  or  door  jambs  are  speci- 
fied with  bull  nose  or  corner  bead  at  corners,  such 
corners  should  l)e  listed  in  lineal  feet. 

Sides  of  "plain  plastered  beams"  should  be  listed 
in  square  yards  with  additional  mention  of  "arris"  in 
lineal  feet. 

Corner  beads  are  also  listed  in  lineal  feet. 

Mill  Work 

After  plastering  is  completed  we  next  take  up 
"Mill  Work"  and  "Interior  Finish."  We  can  only 
touch  on  this  branch  oi  the  work  in  this  connection, 
and  it  is  my  intention  only  to  emphasize  a  few  im- 
portant points. 

First :  List  all  work  in  connection  with  the  base- 
ment, both  outside  and  inside.  Your  first  items 
should  be  windows.  Imagine  yourself  on  the  out- 
side of  the  building  and  commence  with  the  window 
at  the  right  hand  side,  front,  shown  on  the  basement 
plan  and  also  shown  on  the  right  hand  side,  at  grade, 
of  the  front  elevation.  For  your  further  information, 
this  opening  should  be  described  as  follows: 

2  windows  4  It.  14  in.  x  22  in. — 1-)4  F).  S.,  pine. 

1  twin  mull,  box  fr.  22  in.  wall,  8  in.  reveal,  sq.  hd. 
(Standard.) 

1  set  sub.  jambs,  clear  Y.  P. 

1  side  trim  consisting  of  casings,  sash  stops,  stool 
and  apron,  clear  Y.  P. 

2  sets  weights  and  cords. 

2  full  wdvv.  screens,  l^s  in.  pine,  standard  black 
wire. 

Note :  8  in.  revel  means  that  the  face  of  the  frame 
sets  back  8  in.  Ifrom  the  face  of  the  wall  and  deter- 
mines the  width  of  sub-jambs  and  stool. 

In  listing  windows  or  outside  openings  of  any  kind 
start  at  the  right  hand  side  of  the  front  elevation,  and 
check  off  the  openings  in  turn,  following  the  direc- 
tion in  which  the  sun  travels  crear  around  the  build- 
ing until  you  reach  the  point  which  you  started.  As 
you  count  off  the  number  of  openings  of  each  kind 
make  a  check  mark  on  the  plan  and  also  a  corres- 
IJonding  mark  on  the  elevation.  In  this  way  you  will 
be  less  liable  to  overlook  items.  You  should  never 
check  t)ff  oi)enings  from  the  elevations  only,  for  the 
reason  that  where  courts  occur  in  buildings  the  open- 
ings do  not  always  show  up  on  the  elevation.  If  a 
window  is  shown  on  the  plan  and  for  some  reason  is 
hidden  on  the  elevation,  unless  otherwise  mentioned 
or  detailed,  it  is  taken  for  granted  the  window  is  df 
the  same  height  and  design  as  that  shown  adjoining 
or  similar  rooms  shown  elsewhere.  This  rule  of 
checking  openings  both  from  i)lan  and  elevation  should 
never  be  varied.  If  you  follow  this  rule  it  is  almost 
impossible  to  make  a  mistake  in  quantity. 

After  the  windows  and  casements  sash  have  been 
listed,  the  doors  should  next  be  taken.  Yon  are  still 
on  the  outside  of  the  building  and  having  taken  off 
all  mil]  work  except  the  doors,  imagine  yourself  check- 


ing off  the  outside  doors  as  you  enter  the  building. 

Having  listed  all  the  outside  mill  work  for  the 
basement  from  the  outside  and  the  outside  doors  as 
you  entered,  the  next  thing  to  do  is  to  check  off  and 
list  the  interior  doors,  sash  and  any  other  openings 
that  are  finished  with  wood,  and  carefully  check  dff 
all  other  items  of  trim  or  mill  work  the  plans  show  or 
the  specifications  call  for.  After  assuring  yourself 
you  have  listed  all  the  work  in  the  basement,  both 
outside  and  inside,  you  now  walk  upstairs  to  the  "first" 
or  main  floor.  Going  uj)stairs  suggests  "stairs"  and 
you  proceed  to  list  these  as  you  go  up,  checking  off 
and  describing  as  fully  as  possible. 

One  reason  for  listing  floors  separate  is  that  some- 
times to  hold  the  job  down  to  available  funds  the  fin- 
ish on  some  floors  is  omitted.  It  is  an  easy  matter 
to  give  the  deduction  when  listed  separate. 

Now,  having  listed  the  stairs  as  you  came  up  to  the 
next  floor,  you  walk  outside  and  commence  to  list 
windows  as  described  for  the  basement.  Repeat  this 
operation  (for  all  floors.  Always  note  the  floor  you  are 
listing  at  the  head  of  the  material  list. 

You  will  find  it  will  help  you  materially  if  you 
imagine  yourself  actually  on  the  job  measuring  up 
and  listing  the  work.  You  must  have  a  mental  pic- 
ture of  the  building  and  see  it  as  clearly  in  your  mind 
as  you  see  the  rooms  in  which  you  live. 

There  are  miscellaneous  items  in  connection  with 
this  type  of  building  that  will  be  specified  and  shown 
on  the  plans,  such  as.  Roofing,  angle  iron,  iron  grills, 
gratings,  etc. ;  sheet  metal,  cement  walks  and  steps, 
stone  work,  etc. 

I  will  now  give  a  few  examples  in  the  use  of  labor 
constants  without  further  mention  of  methods  in 
listing. 

EXCAVATION 

Ordinary  dirt  excavation — material  to  be  hauled  to 
dump  half  mile  from  buildini;  site. 

MAIN   EXCAVATION 
a, 500  cu.  yd.,  figure  cost  as  follows 

Plow    team,    2,500  x  .to    250  hours 

Team  time  loading  and  dumping,  2,500  x  .:tO    ....     750  hours 
Team  time  travelling  to  dump  and 

back,    2,500  X  .50     1,250  hours 

Extra   snatch    team    for,    800  x. 10    80  hours 

Total    team    hours    2,330  hottrs 

Extra  man  holding  plow   250  hours 

Labor    shovelling    into    wagon,    2,500  x  .98     2.450  hours 

Total    labor    hours     2,700  hours 

Total   team  time,  2,3;<0  hours,  at  $1    $2,330.00 

Total  labor  hours.  2.700  hours,  at  $0.40   1,080.00 

Total    cost    of    excavation     $3,410.00 

.At    the   above    scale    of    wages,    this    excavation    figures 

approximately,  $1.36^j   per  cu.  yd. 

If  the  above  was  hauled  over  paved   streets  you  would 

reduce    the    hauling    time    25    per    cent,    therefore,    since    the 

travellinir  time   cost    1,250  hours,   or  $1,250,  it   would   reduce 

the   hauling   cost    $312.50. 

SHEET   PILING 

Suppose  the  above  excavation  were  20  feet  deep  at  the 
alley  and  it  was  necessary  to  use  sheet  piling.  For  an  ex- 
ample, say  the  width  is  50  feet  and  depth  20  feet,  this  would 
figure  1,000  square  feet  of  bank  to  be  held. 

Table  on  page  2  of  the  Constants  for  20  feet  deep  gives 
7  feet  lumber  board    measure    for    each    square  foot  bank, 
therefore: 
1  000  X  7— 7M  feet  B.M..  say  at  $40   $280.00 

Labor  as  follows: 

1,000  X  .04 — »0    hours    carpenter,    at    $0.80    $32.00 

1.000  X  .34 — SiO  hours  laborer,  at  $0.40    9«.00 


826 


THE  CONTRACT  RECORD 


1,000 X. 02 — 20  hours,  foreman  at  $1    20.00 

Total    labor    cost     $148.00 

$428.00 
Salvage  on  lumber,  50  per  cent  3,500  ft.,  at  $30 105.00 

Estimated    net    cost    $333.00 

At  the  above  prices  of  labor  and  material  the  cost  per 
square  foot  is  32  1/3  cents. 

CONCRETE  FOUNDATION  WALLS  AND  FOOTINGS 

326  cubic  yards,  mixed   1:2:4 
Material 

326  X  .90 — 293   cu.  yd.   gravel,   at   $2    $    586.00 

336  X  .45—146  cu.  yd.  sand,  at  $1.50   319.00 

336  X  6 — 1,956  sacks  cement,  at  $0.80  net  .  .        1,564.80 

Water    for    326    yards,    at    $0.10    33.60 

J  $3,403.40 

Labor 
Using  small   mixer 
326x3.25 — 733^   hr.common  labor,  at  $0.40       $293.40 
326  X    .30 — 65  hr.  mixer  and  engineer,  at  $3         130.00 

336  X    .20 — 65    hr.    foreman,    at    $1 65.00 

$    488.40 

Total   cost  material   and  labor    2,890.80 

At  the  above  price  of  material  and  labor,  the  cost  per  cu. 
yd.  is  approximately  $8.35. 

WALL   FORMS 

17,564  sq.  ft.  wall  forms,  wall  surface  measure 
Material 

17,564x1.16—20,374  ft.  sheathing,  at  $40  .  $    814.96 
17,564  X    .84 — 14,754  ft.  studs  and  bracing 

at    $35     516.49 

17,564  X    .03—527  lb.  wire,  at  $0.07    36.89 

17,564  X    .005 — 88   lb.   com.   nails,   at  $0.06  5.28 

$1,373.62 
Salvage   on   lumber,   00   per   cent — 21,000 

feet    at    $25     535.00 

Net   cost   material    $    848.62     $848.62 

Labor 
Approximately  35,000  ft.  B.M.  to  erect  and  wreck 

35,000  X  .019 — 665  hr.  carpenter,  at  $0.80    532.00 

35,000  X  .005—175   hr.   laborers,   at  $0.40    70.00 

35,000  X  .013 — 430  hr.  wrecking,  at  $0.40   168.00 

35,000  X  .003 —  70    hr.    foreman    at    $1    70.00      840.00 

$1,688.00 
Cost   per   sq.   ft.  at   the   above   prices,   approximately   9^ 
ct.  sq.  ft. 

K  there  are  pilasters  in  the  above  wall  forms,  use  the 
constants  given  for  pilasters,  and  add  to  the  above  labor 
hours.  .  , 

— From  "Engineering  and  Contracting 


Standardization  of  Lumber 

A  Movement  to  Define  Clearer  Grade   Rules   and 
Adapt  Them  to  Consumption  Needs- 
Need  {or  Official  Inspection 

U.  S.  Secretary  of  Commerce  Hoover  in  giving 
the  lumber  industry  the  vision  of  a  standardization 
of  nomenclature,  grades,  and  guarantees,  and  of  the 
benefits  to  accrue  from  a  national  agency  for  the  ad- 
ministration, nationally  and  internationally,  of  an  in- 
spection service  emibracing  all  woods,  has  rendered 
it  a  service  of  inestimable  value. 

The  accomplishment  of  a  system  of  standard 
names,  standard  rules  for  the  grading  and  inspection 
of  lumber,  and  the  adoption  of  effective  means,  such 
as  grade-making  the  lumber,  car  cards,  showing 
quantity  and  quality  of  the  lumber  and  other  means 
for  assuring  the  integrity  of  grades  and  quality,  and 
to  prevent  grade  manipulation,  would  mark  an  epoch 
jn  the  industry.     If  in  addition,  an  independent,  im- 


partial agency,  national  in  scope,  undertook  to  supply 
everyone  who  desired  it  ,  an  inspection  service,  at  a 
reasonable  cost,  the  industry  would  be  approaching 
a  plane  of  great  improvement,  and  undoubtedly 
would  command  the  public  confidence  in  a  way  that 
has  been  lacking  in  the  past. 

Especially  noticeahle  would  be  the  im])r()vement 
in  respect  to  the  hardwood  industry,  where  because 
of  the  great  variety  of  woods  and  consequently  the 
multii)licity  of  grades,  clarification  and  standardiza- 
tion is  greatly  needed ;  furthermore  the  internal  dis- 
sensions regarding  the  control  of  inspection  service 
have  been  such  as  to  create  doubt  in  the  public  mind 
as  to  the  adequacy  and  integrity  of  the  instrumentali- 
ties heretofore  controlling  the  service.  Certainly  the 
refusal  of  the  service  except  to  members  of  the  asso- 
ciation supplying  it,  has  been  wrong  and  is  indefen- 
sible. 

Grade  rules  as  they  exist  at  the  time  Mr.  Hoover 
makes  his  suggestions  are  certainly  not,  at  least  in 
the  hardwood  industry,  such  as  to  conduce  to  the 
most  perfect  utilization  of  the  lumber.  The  best  in- 
formed thought,  practically  and  technically  is  prac- 
tically unanimous  in  the  view  that  the  rules  are  of 
more  or  less  haphazard  growth,  and  are  not  the  re- 
sult either  of  scientific  study  or  scientific  formula- 
tion. They  are  not  such  as  to  .scientifically  conform 
production  to  consuiription  requirements. 

The  lac'k  of  scientific  adaptation  of  grades  to  con- 
sumption needs  often  results  in  the  consumers  'being 
burdened  with  a  large  amount  of  1)y-products  or  so- 
cjlled  wa.?te  material,  for  which  he  really  has  no  use, 
but  for  which  he  must  find  one,  or  else  the  material  be- 
comes a  total  loss  in  his  hands.  Capable  authorities 
estimate  that  the  amount  of  such  waste  can,  by  the 
perfecting  of  the  standardizations  proposed,  be  re- 
duced many  per  cent — estimates  ranging  variously 
from  60  to  70  per  cent. 

The  universal  approval  among  consumers  of  the 
proposals  of  the  Secretary  of  Commerce  is  indicated 
by  the  following  editorials  from  a  representative 
trade  publication  serving  the  wood-working  industry, 
in  which  it  was  said : 

"The  woes  of  the  wood-worker  have  been  largely 
due  to  a  plethora  of  patterns,  defective  nomenclature, 
confusion  in  grades,  etc.  With  his  usual  foresight 
and  energy,  Secretary  Hoover  has  singled  out  this 
weak  spot  in  the  trade  and  begun  remedial  measures. 
The  four-day  preliminary  conference  of  American 
lumbermen  which  he  called  reflects  a  unanimous 
opinion  which  will  undoubtedly  result  in  much  stand- 
ardization, in  definite  nomenclature,  universal  grades, 
markings  and  practices.  It  looks  as  though  a  nation- 
al system  of  inspection  and  certification  would  be 
established,  to  embrace  the  entire  trade,  that  descrip- 
tions of  different  species  of  lumber  will  be  made  as 
uniform  as  possible,  that  inspection  service  will  be 
open  to  consumers  in  settlement  of  all  dis])utes,  and 
that  this  system  will  be  extended  to  foreign  consum- 
ers. It  will  certainly  be  a  great  satisfaction  to  the 
consuming  trade  when  all  sources  of  supply  are  gov- 
erned by  uniform  rules  and  standardized  grades  pro- 
tected by  official  and  unprejudiced  inspection." 

Such  a  scientific  adaptation  of  production  to  con- 
sumption requirements  and  a  fuller  understanding 
by  consumption  of  the  possibilities  of  supplying  its 
needs  will  tend  to  a  more  perfect  utilization  of  forest 
products,  and  not  the  least  important  of  the  conse- 
quences will  be  the  resulting  conservation  of  our  tiril- 
ber  resources, 
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Industrial  Relations   Problem 


Really  a  "Human  Relations"  Problem 
— Responsibilities  of  the  Employ- 
er and  the  Employee 

Excci|)t  of  an  aildress   by    Krnest  T.   Trign,   president  of 
the  National  Federation  of  Construction  Industries 

The  whole  question  of  "industrial  relations'  as  we 
have  come  to  call  it, — is  one  of  the  most  important 
and  fundamental  problems  confronting  the  entire 
world  to-day.  1  do  believe  that  there  arc  unmistak- 
able signs  indicating  a  better  understanding  of  the 
situation  and  a  clearer  realization  of  the  responsi- 
bilities on  both  sides  than  has  heretofore  existed. 
Really,  the  problem  is  one  which  I  have  always  pre- 
ferred to  think  of  in  terms  of  "human  relations"  rather 
than  "industrial  relations,"  because  it  is  essentially 
a  matter  of  relationship  between  man  and  man, — a 
distinctly  human  proposition.  The  great  economic 
loss  which  we  are  called  upon  to  stand  every  year 
because  of  disputes  between  em])loyers  and  employees, 
is  a  bill  which  the  public,  as  an  innocent  bystander, 
has  to  pay.  It  does  seem  so  utterly  foolish  and  un- 
neces.sary  and  could  .so  easily  be  avoided  by  a  proper 
understanding  between  the  employer  and  employee, 
of  the  problems,  the  viewpoints  and  the  necessities 
of  each  by.  the  other.  The  employer  is,  undoubtedly, 
the  one  who  should  assume  the  leadership  of  an(l 
keep  the  human  touch  with  his  own  group  of  work- 
men. Unfortunately,  all  employers  do  not  do  so,  and 
so  long  as  they  vacate  this  position,  just  so  long  will 
there  be  room  for  interference  in  their  mutual  affairs 
by  third  parties  who  so  often  are  the  root  of  the  trou- 
ble. Employers  are  not  entirely  blameless  in  the 
situation ;  education  of  the  employers  as  to  their  re- 
sponsibilities and  duties  is,  in  my  opinion,  quite  as 
essential  as  the  education  of  the  employees. 

It  is  the  employers'  responsibility,  for  one  thing, 
to  see  to  it  that  in  times  of  depression,  when  there 
are  fewer  jobs  than  there  are  men,  the  wage  of  the 
workingman  is  not  cut  down  below  the  living  point, 
on  the  other  hand,  the  employee  should  realize  that 
there  is  a  point  over  which  the  wage  rate  cannot 
successfully  go  if  our  industries  are  to  continue  to 
thrive  and  the  wheels  in  our  factories  to  go  round. 

Let  me  take  your  minds,  for  a  moment,  back  to 
the  original  thought  that  our  various  industries  are 
|)roducing  quantities  of  certain  products  to  be  dis- 
tributed to  others,  who  in  turn  are  producing  other 
and  different  products.  If  the  cost  of  producing  in 
any  one  factory  or  group  of  factories,  gets  too  far  out 
oi'  balance  with  economic  levels  in  other  industries, 
the  inevitable  result  is  a  refusal  to  trade  and  the  de- 
struction of  the  market  for  that  industry.  Either  that 
or  the  producers  of  other  commodities  bring  their 
values  up  to  an  even  basis  and  no  one  benefits.  Take 
the  case  of  the  building  trades;  the  high  level  of  costs, 
not  only  of  labor  but  of  material.  i)rofessional  ser- 
vices and  finances,  is  reflected  in  the  rents  which  the 
workingmen  themselves,  as  well  as  the  rest  of  the 
uubiic,  are  obliged  to  pay.  Rent,  more  than  anv  other 
item  in  the  family  budget,  has  so  far  stubbornly  res- 
isted the  pressure  for  reduction.  .\  large  amount  of 
the  new  building  now  going  on  is  of  homes,  many 
of  them  of  the  vvorkingman-type.  This  means  that 
the  investments  made  in  these  homes  call  for  a  con- 
tinued hi.iih  rental  in  order  to  yield  a  proier  return, 
or  else  some  day  before  long  the  investor,  oftentimes 


the  workingman  himself,  will  be  called  upon  to  take 
a  substantial  deflation  in  his  investment.  Either 
|)roposition  is  bad  for  the  welfare  of  our  people  as 
a  whole.  However,  the  revival  which  has  taken  place 
in  the  construction  industry  is,  without  a  doubt,  the 
backbone  of  a  general  business  revival  and  should 
not  be  hamoered  or  interfered  with.  The  point  I  am 
making  and  the  ai>peal  which  I  would  like  to  make 
to  every  one  involved  is  that  runaway  markets  under 
the  circumstances,  either  in  the  cost  of  materials  or 
services,  can  only  in  the  long  run,  have  a  reactionary 
effect  which  will  be  much  more  disastrous  to  the 
people  as  a  whole  than  any  temporary  benefit  there 
may  seem  to  be  in  it. 

fii  this,  the  fourth  year  following  the  signing  of 
the  armistice,  we  still  find  ourselves  confronted  with 
many  problems  of  readjustments;  many  things  are 
still  way  out  of  gear.  I  do  no^^  feel,  however.that 
there  is  anything  in  the  situation  to  make  us  dis- 
couraged ;  on  the  contrary,  I  am  impressed  with  the 
fact  that  not  only  our  country,  but  the  world  as  a 
whole,  has  made  greater  progress  on  the  road  to  re- 
adjustment than  might  rea.sonably  have  been  made 
in  the  same  periods  following  previous  wars.  When 
we  realize  that  the  great  World  War  shook  the  eco- 
nomic and  social  structure  of  the  world  to  its  very 
foundation',  and  that  the  problems  resulting  therefrom 
are  much  more  far-reaching,  serious  and  fundamental 
than  those  following  any  previous  war,  then  we  must 
appreciate  that  permanent  readjustment  can  only 
come  by  slow  but  steady  and  sane  processes.  The 
greatest  help  which  can  be  given  to  tho.se  in  direct 
authority  and  who  have  the  immediate  responsi- 
bility for  working  out  these  problems  is  a  reasonable, 
sane,  constructive  attitude  on  the  part  of  all  people. 
It  is  the  time  for  this  sort  of  helpfulness  and  for  a 
display  of  unselfishness  on  the  part  of  everyone,  and 
especially  on  the  part  of  the  group  we  have  come  to 
term  employer  and  employee,  if  we  are  to  get  back 
to  a  permanent,  normal  basis  in  the  relatively  near 
future.  Returning  to  the  buildinsf  situation  again, 
it  seems  to  me  what  I  have  just  said  is  especially  true 
with  it,  as  it  exists  to-day.  Surely  it  is  not  fair  that 
a  condition  should  continue  which  makes  for  per- 
manently high  rents  while  other  items  entering  into 
the  family  budsret  have  alreadv  been  substantially 
reduced  and  will,  undoubtedly,  be  further  cut  down. 
It  must  be  remembered  that  investment  in  home 
building  is  a  permanent  one.  relatively  sneaking,  and 
it  seems  to  me  that  its  present  high  basis  is.  there- 
fore, much  more  serious  to  the  public  than  if  it  applied 
to  some  con.^sumables.  In  a  sense,  it  is  not  so  import- 
ant if  to-day  we  pay  a  relatively  hierh  price  for  a  suit 
of  clothes  or  for  certain  food  products,  because  at 
best,  their  life  is  short  and  replacement  may  come 
at  a  lower  level,  .^n  investment  in  a  home,  however, 
at  the  present  levels,  means  a  carrying  charge  or 
rental  related  to  the  high  rate  of  investment,  extend- 
ing over  a  normal  life-time. 


Low  Maintenance  Cost  for  Streets 

.•\n  astounding  low  cost  of  maintenance  for  paved 
streets  is  reported  from  Portland.  Ore.,  where  for  the 
past  three  and  one-half  vears  the  citv.  according  to 
the  annual  renort  of  the  Board  of  Public  Works,  has 
had  under  maintenance  6.780.033  square  feet  of  as- 
phaltic  concrete  base  and  surface  pavement.  The  tot- 
al cost  of  maintenance  for  the  three  and  one-half  year 
period  was  only  $.=)58  or  $.00008  per  square  foot.  ' 
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The  Contract  Record's 


Weekly  House  Suggestion  No.  31 


The  house  we  are  illustrating  this  week  was  de- 
signed recently  by  Messrs.  Gordon  &  Helliwell,  archi- 
tects, of  Toronto,  and  will  shortly  be  constructed  in 
that  city.  The  general  construction  will  be  brick  and 
stucco  and  the  interior  trim  and  floors  will  be  of  hard- 
wood throughout.  This  is  an  excellent  type  of  the 
square-plan  residence  and  is  especially  replete  with 
service  details,  as  a  glance  at  the  reproduced  floor 
plans  will  show.  There  will  be  a  through  hall  to  the 
kitchen,  divided  into  two  sections,  the  main  staircase 
being  located  in  the  front  section,  which  will  also  con- 
tain a  built-in  seat.  The  large  living  room  is  entered 
from  the  front  hall  through  double  doors.  This  room 
will  contain  a  beautiful,  square  fire-place  in  the  centre 
of  the  side  wall  and  will  also  be  furnished  with  built- 
in  bookshelves  on  either  side  of  the  wide  entrance  to 
the  dining  room.  The  latter  room  will  be  conveniently 
accessible  from  the  kitchen  through  a  swinging  door 
at  the  rear,  as  seen  on  plan  herewith. 

In  the  construction  of  better-class  homes  of  the 
present  day,  many  little  time  and  labor  saving  features 
are  being  introduced  in  the  kitchen  arrangement,  and 
in  this  particular  residence  will  be  incorporated  several 
of  these  modern  service  features.  As  seen  on  the  plan, 
there  is  a  built-in  refrigerator,  with  provision  for  icing 
from  the  outside;  a  receptacle  for  parcels,  which  also 
may  be  opened  from  the  outside;  a  built-in  flap  table, 
which  is  a  handy  feature  and  one  that  takes  up  very 
little  room  when  not  in  use;  besides  the  customary 
cupboards;  shelves,  etc.  In  the  rear  section  of  the  hall 
will  be  located  the  entrance  to  cellar  stairway  and  a 
rear  staircase  to  the  second  floor.  There  will  be  a 
toilet  on  the  landing  of  the  cellar  stairs,  as  seen  on 
plan  and  also  an  entrance  from  the  side  on  this 
landing. 

The  second  floor  will  contain  three  large  bedrooms, 
small  dressing  room,  sun  room  over  the  garage,  bath- 


room and  separate  toilet.  Hardwood  trim  and  flooring 
will  be  used  throughout  this  floor  also,  with  the  excep- 
tion of  the  bathroom  and  toilet,  which  will  have  white 
tile  floors,  and  the  sun  room,  which  will  have  a  cement 


floor.  The  small  dressing  room,  to  be  situated  v/ithin 
the  large  front  bedroom,  will  be  equipped  with  built-in 
seat,  wash  basin  and  will  contain  large  bevelled  mirrbr 
in   the  door. 

There  will  be  a  full  sized  basement  under  the 
house,  divided  into  boiler  room,  laundry,  larder  and 
coal  bin. 
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Carborundum  is  Starred  in  Movie 

A  motion  picture  adventure  is  in  store  for  non- 
theatrical  audiences  in  "The  Jewels  of  Industry," 
the  eight-reel  educational  film  of  the  Carborundutn 
CV)m])any. 

The  picture  shows  how  Carborundum  is  produced 
at  the  temperature  of  4,000  deg.  Fahrenheit — a  far 
greater  heat  than  is  necessary  to  vaporize  steel.  The 
film  \isuali/.es,  step  by  ste]),  the  various  processes 
by  which  the  crude  Cartborunduni  is  converted  into 
griiKling  wheels  and  other  forms  of  abrasives  to  meet 
the  needs  of  industry. 

Hut  this  movie  is  more  than  the  story  of  Carbo- 
rundum. If  is  virtually  a  survey  of  American  In- 
dustry. In  preducing  the  picture  for  the  Carborun- 
dum C'omi)any  the  Rothacker  Film  Company  sent 
cameramen  to  58  different  industries  to  obtain 
scenes  picturizing  Carborundum  on  the  job  in  its 
various  uses.  One  motion  picture  trade  journal  says 
the  Carborundum  film  marks  a  milestone  in  practi- 
cal picture  production,  asserting  that  it  is  the  most 
comprehensive  industrial  picture  ever  filmed.  The 
critic  said,  "Show  this  film  abroad  and  the  eyes  of 
the  world  behold  America's  industries  in  an  hour 
and  thirty  miutes." 

While  "The  Jewels  of  Industry"  in  its  entirety  is 
eight  reels,  or  8,000  feet,  has  been  broken  up  into 
units  to  fit  various  lengths  of  programs  and  to  pre- 
.sent  the  features  that  would  prove  most  interesting 
to  different  audiences. 

The  i)icture  has  been  given  extensive  circulation 
by  the  United  .States  Bureau  of  Mines  which  loans 
films  to  a  large  number  of  schools  and  universities. 

The  picture  thus  far  has  proven  a  splendid  medi- 
um because  of  its  educational  value  and  because  it 
has  a  decided  advertising  asset,  and  it  will  continue 
to  pay  dividends.  It  is  at  present  available  to  man- 
ufacturers who  wish  to  stage  an  interesting  cinema 
program  to  show  their  employees  how  the  Carbo- 
rundum products  with  which  they  work  are  made 
and  how  the  other  fellow  uses  these  abrasives  in 
other  plants  under  widely  varied  conditions.  It  will 
be  loaned  without  charge  to  schools,  clubs,  churches, 
or  other  sufl)stantial  organizations. 


Automatic  Regulation  of  Water  Level 

The  following  is  a  description  of  an  apparatus 
intended  for  the  automatic  regulation  of  water  level. 
It  comprises  a  stationary  bell  or  inverted  cup  (b) 
placed  .some  distance  above  the  plane  of  the  outlet  of 
a  conduit  (d)  running  through  the  base  of  the  dam. 
An  annular  closer  (g)  is  made  to  slide  vertically  into 
the  cup  and  to  tightly  fit  an  annular  seat  (k)  on  the 
conduit.  The  closer  is  connected  to  a  piston  (p)  op- 
erating into  a  cylinder  secured  to  the  roof  of  the  bell. 
•A  tube  (a),  having  at  its  upper  end,  that  is,  at  the 
up|)er  water  level  a  funnel  (h)  of  a  diameter  substanti- 
ally larger  than  that  of  the  tube,  is  placed  along  the 
front  face  of  the  dam  and  through  the  conduit  and 
arranged  as  shown  to  .supply  the  necessary  water 
pressure  under  the  piston.  As  soon  as  the  level  of 
the  water  rises  above  the  funnel,  the  water  entering 
the  tube  and  under  the  piston  causes  the  same  to  rise, 
thereby  lifting  the  closer  and  allowing  the  upper  water 
to  flow  freely  through  the  conduit  at  (f)  to  the  lower 
level.  A  small  cock  (c)  is  placed  on  the  tube  near 
the  bell,  the  purpose  of  which  is  to  allow  the  water 
contained  in  the  tube  to  run  out  and  relieve  the  pres- 


Device  for  regulating  water  level  behind  a  dam 

sure  from  the  piston  when  the  water  level  above  the 
dam  has  lowered  below  the  level  of  the  funnel,  the 
closer  then  dropping  by  gravity  and  again  closing 
the  conduit.    The  new  aj)paratus  is  patented  in  Canada. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  interior  brickwork  which  had  lined  the  stone  walls 
of  Montreal's  former  city  hall,  was  sold  second-hand  at  the 
rate  of  ten  dollars  a  thousand. 

A  new  road  will  shortly  be  built  from  Jonquieres  to 
Chicoutimi,  in  the  northern  part  of  Quebec.  The  two  munici- 
palities will  pay  the  costs  equally. 

The  government  grain  elevator  at  Port  Colborne  will 
be  enlarged.  The  present  capacity  of  two  million  bushels 
will  be  increased  to  at  least  three  millions. 

The  contract  for  a  new  bridge  over  the  Ganeraska  near 
Port  Hope,  Ont.,  has  been  awarded  to  Alex.  Christie  and 
Son  of  Ottawa.  The  bridge  will  be  a  concrete  structure 
with  an  80-foot  span  and  23  feet  wide. 

A  petition  has  recently  been  circulated  in  Hensall,  Ont.,  ask- 
ing the  council  to  obtain  tenders  for  paving  Main  street,  and 
as  the  necessary  number  of  signatures  of  property  holders 
lias  been  secured,  the  paving  may  be  looked  upon  as  assured. 

The  construction  of  a  roadway  on  the  Quebec  bridge 
will  be  urged  shortly,  according  to  reliable  information.  It 
is  stated  authoritatively  that  when  the  bridge  was  built. 
ample  provision  was  made  in  its  design  for  the  addition  of  a 
roadway  in  the  centre  of  the  bridge. 

In  operation  but  a  few  months,  the  Hamilton,  Ont.,  plant 
of  the  Lrbbey-Owens  Sheet  Glass  Company,  Limited,  which 
represents  an  investment  of  two  million  dollars,  will  be 
doubled  in  the  near  future  as  increased  business  justilies 
such  an  expansion,  officials  stated  recently. 

Tenders  will  be  opened  shortly  for  the  construction  of 
a  now  cement  concrete  bridge  over  Maxwell's  Creek  on  the 
North  Gravel  Road,  near  Owen  Sound,  Ont.  The  shoulders 
at  either  side  of  the  cement  strip  on  this  road  are  being 
built  up  with  macadam,  and  this  will  soon  be  completed. 

J.  P.  Hynes,  president  of  the  Ontario  .Association  of 
.\rchitects.  conferred  recently  with  members  of  the  Hamilton 
chapter,  in  reference  to  the  convention  of  architects  of  On- 
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tario,  which  is  to  be  held  in  Hamilton  on  September  15  and 
16.  It  is  understood  that  arrangements  are  now  practically 
completed  for  this  meeting. 

Building  activity  in  Quebec  has  established  a  local 
record.  During  July,  119  permits,  representing  a  value  of 
$958,745  were  issued  by  the  Municipal  Department  of  Public 
Works.  The  month  of  May  last  year  was  considered  a  record 
breaking  one  for  construction,  but  the  total  value  of  permits 
issued  that  month  was  $80,000  less  than  July  of  this  year. 

The  erection  of  a  six-room  extension  to  the  Alexandra 
School  is  now  under  consideration  by  the  Waterloo,  Ont., 
School  Board.  The  proposed  extension  would  serve  as  a 
technical  school.  The  board  announces,  however,  that  in 
the  proposed  plans  it  has  no  intention  of  competing  with  the 
Technical  School  at  present  being  erected  by  the  Kitchener- 
Waterloo  Collegiate  Board. 

The  Montreal  city  council  recently  adopted  the  report 
of  the  executive  committee  of  the  city  council  instructing 
Mr.  Louis  Parant,  the  city  architect,  to  prepare  and  submit 
plans  for  the  proposed  new  city  hall.  The  report  further 
proposed  that  the  new  structure  should  be  built  in  such  a 
manner  as  to  make  use  of  the  standing  walls  of  the  building 
destroyed  by  fire  in  March  last. 

p-ive  hundred  trade  union  delegates  from  all  parts  of 
Canada,  together  with  a  delegate  from  Great  Britian  and  one 
from  the  United  States,  will  attend  the  38th  annual  conven- 
tion of  the  Trades  and  Labor  Congress  of  Canada,  which 
opens  in  Montreal  on  August  31.  The  question-  of  arbitra- 
tion in  labor  disputes  afifecting  industries  and  public  utilities 
will  be  one  of  the  most  important  matters  discussfed. 

Realty  activity  in  connection  with  the  development  of 
several  new  tracts,  at  Bridgeburg,  Onit.,  is  under  way.  A 
large  section  of  the  Barrett  Estate,  which  has  been  held 
by  its  Toronto  owners  for  some  time  without  being  broken 
up,  has  been  purchased,  and  one  owner  will  build  six  houses 
thereon  immediately.  It  is  also  planned  to  cut  up  in  the 
near  future  the  big  Anderson  Estate  just  recently  sold. 

A  recommendation  that  Works  Commissioner  Harris 
be  given  all  contracts  save  one  for  the  work  of  paving  upper 
Yonge  Street,  Toronto,  Ont.,  was  sent  on  to  the  City  Council 
recently  by  the  Board  of  Control.  The  total  cost  of  the  work 
will  ibe  $473,510,  and  the  sole  stretch  involved  on  which  the 
Works  Commissioner  was  not  the  lowest  tenderer,  was  from 
Summerhill  to  Farnham  Aveues.  This  piece  the  Grant  Con- 
tracting Company  secured  by  a  bid  of  $30,390. 

The  Canadian  National  Parks  Branch  of  the  Depart- 
ment of  the  Interior  has  organized  a  competition  amiong  the 
archtects  and  art  schools  of  Canada  for  a  design  for  a  suitable 
standard  to  which  will  be  affixed  the  bronze  tablet  intended 
to  mark  the  historic  sites  of  the  Dominion  which  are  judged 
by  the  Historic  Sites  and  Monuments  Board  of  Canada  to 
be  of  national  importance  and  worthy  of  preservation  and 
commemoration. 

Chief  Engineer  Vallee,  of  the  .Public  Works  Department, 
Quebec,  announced  recently  that  the  East  Angus  Bridge, 
on  the  St.  Francis  River,  which  has  cost  $300,000,  would  be 
opened  to  traffic  by  the  15th  of  August.  The  bridge  is  a 
double-deck  one  and  already  the  lower-deck  Has  been  in  use 
for  a  few  days.  Information  given  out  also  was  to  the  effect 
that  sixty  bridges  were  being  built  under  the  supervision  of 
the  Government,  fifty  recently  having  been  completed. 

A  permit  will  be  shortly  taken  out  for  another  modern 
store  and  office  building  in  the  vicinity  of  Robson  Street, 
Vancouver,  B.  C.  A  deal  was  recently  consummated  whereby 
the  title  to  the  50  by  ISO-foot  lot  adjoining  P.  Burns  &  Co.'s 
store  on  Granville  Street,  just  opposite  the  Capitol  Theatre, 
changed   hands   from    (he   ownership    of    Mr.   T.    H.    Hazlett 


ol   the   Mission   Confectionery  Co.,  Ltd.,  to  that  of  Mr.  J,  J. 
Coughlan,  at  a  price  understood  to  approximate  $100,000. 

Several  frame  structures  are  being  built  in  different  open 
spaces  in  Chatham,  Ont.,  and  will  be  used  for  demonstration 
purposes  during  the  annual  convention  of  the  Dominion  firt 
chiefs,  which  will  be  held  on  the  last  four  days  of  August. 
One  of  the  buildings  will  be  covered  with  a  fireproof  compo- 
sition, and  the  Dominion's  fire  chiefs  will  endeavor  to  burn 
this  building  to  the  ground.  Another  building  in  course  of 
construction  will  be  used  to  demonstrate  a  new  sprinkler 
system. 

Three  hundred  men  employed  at  the  shipbuilding  plant 
of  the  Eraser  Brace  Company,  Three  Rivers,  Que.,  quit  work 
recently  on  the  ground  that  they  had  not  received  their  semi- 
monthly pay  cheques.  The  company  officials  explained  that 
the  cheques  are  expected  to  arrive  on  the  8th  and  33rd  of  each 
month  but  were  late  in  coming.  The  men  were  paid  by 
cheques  drawn  on  a  local  bank,  but  they  refused  to  work 
until  the  assurance  was  given  them  that  they  will  be  paid 
regularly   from  now  on. 

Building  permits  in  Windsor,  Ont.,  for  the  month  of 
July  totalled  $335,985  according  to  a  report  issued  by  Build- 
ing Inspector  Robert  Parker.  One  hundred  and  twenty  per- 
mits were  issued.  For  the  same  period  last  year  the  per- 
mits totalled  $448,175.  For  the  first  seven  months  of  1933, 
800  permits  have  been  issued  representing  an  expenditure  of 
$3,800,195.  This  is  a  slight  decrease  over  that  of  the  same 
period  in  1931  when  the  total  was  $3,736,570.  This  included, 
however,  a  permit  of  $1,315,000  for  the  Prince  Edward  Hotel. 

Legislation  for  the  establishment  of  iron  and  steel  works 
in  British  Columbia  will  be  put  through  at  the  next  session 
of  the  Legislature  according  to  a  recent  announcement  which 
was  made,  following  a  Cabinet  meeting,  to  representatives 
of  the  Coast  Range  Steel  Company,  a  $15,000,000  corpora- 
tion organized  a  year  ago  under  H.  J.  Landahl.  Under  plans 
which  have  been  discussed  by  the  steel  people  with  the 
British  Columbia  Government  and  the  Facilities  Committee 
of  the  Imperial  Board  of  Trade,  the  total  investment  in  the 
plant  will  run  to  $13,000,000. 

In  St.  John,  N.  B.,  the  total  etimated  cost  of  buildings 
for  which  permits  were  issued  by  the  building  inspector  for 
the  past  month,  is  far  in  excess  of  the  total  for  July,  1931, 
according  to  figures  given  out  by  the  building  inspector.  The 
total  value  of  permits  for  the  year  to  date  is  also  greatly  in 
excess  of  the  total  for  the  corresponding  period  in  1931.  In 
July,  1923,  the  value  of  new  buildings  was  estimated  at  $180,- 
600,  while  in  July,  1921,  the  total  was  $48,500.  For  this  year 
to  date  the  totall  value  of  new  buildings  is  $475,600,  compared 
with  a  total  for  last  year  to  the  end  of  July  of  $148,700. 

At  the  meeting  of  the  city  council  of  Westmount,  P.  Q., 
recently,  the  chairman  of  the  building  committee.  Aid.  A.  L. 
Robertson,  submitted  a  list  of  the  contractors'  tenders  for 
the  construction  of  the  new  city  hall,  stating  that  the  lowest 
tender  was  submitted  by  the  Nicholson  Constructions  Limit- 
ed, the  amount  of  which  was  $127,953.  In  addition  to  this 
amount  there  would  be  items  of  architects'  fees,  superin- 
tendence, and  hardware,  etc.,  which  would,  on  prices  received, 
liring  the  total  cost  up  to  $138,000.  On  the  understanding, 
therefore,  that  the  said  total  cost  shall  not  exceed  $140,000 
he  moved  a  resolution  accepting  this  tender,  which  was 
adopted. 

Following  the  death  of  a  workman  who  was  killed, on  the 
morning  of  August  5,  when  he  was  struck  by  a  falling  boom 
of  a  derrick  on  the  roof  of  a  new  building  at  Bay  and 
Temperance  Streets,  Toronto,  Ont.,  Coroner  M.  M.  Craw- 
ford recommended  that  the  authorities  appoint  inspectors 
for  all  derricks  and  elevators  used  in  building  construction. 
It  was  brought  out  at  the  inquest  that  Griffin's  death  was  due 
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til  the  breaking  of  a  defective  wire  cable  which  held  the 
l)ooiii,  hittiiiK  him  on  the  head  and  the  jurors  were  of  the 
opinion  that  the  accident  might  have  been  avoided  had  proper 
care  been  taken  of  the  cal)le  which  was  rusted  Itadly.  The 
boom  snapped  on  strikin^f  the  building  and  fell  to  the  ground. 

The  city  council  of  Winnipeg,  Man.,  is  looking  with 
favoralile  eyes  toward  a  venture  in  central  heating  which 
will  be  adapted  to  the  needs  of  the  prairie  city.  At  a  meet- 
ing of  the  city  council  recently,  W.  E.  Skinner,  of  Minne- 
apolis, was  appointed  at  a  retaining  fee  to  make  a  full  report 
on  the  feasibility  of  establishing  a  central  steam  heating  plant 
in  connection  with  the  proposed  standby  in  Victoria  park  for 
the  Hydro  Electric  system.  Mayor  Fowler  explained  that 
Mr.  Skinner  Tiad  been  granted  a  franchise  some  years  ago 
to  install  a  steam  heating  plant  and  had  a  great  deal  of  data 
available  which  the  city  would  require  several  months  to 
obtain.  Members  of  council  thought  it  would  be  well  to  have 
a  report  on  the  proposed  .scheme  and  voted  for  his  appoint- 
ment without  discussing  the  principle  of  installing  the  plant 
at  the  present  time. 

Chief  Engineer  Alex.  Grant  reported  recently  that  con- 
struction on  the  various  sections  of  the  new  Welland  ship 
canal  was  now  in  full  swing  and  would  continue  until  late 
in  the  autumn.  On  sections  3  and  4,  recently  taken  over  by 
the  Lyall  Construction  Company,  there  were  550  men  em- 
ployed, with  the  prospect  of  this  number  being  increased. 
It  is  planned  to  lay  2,000  cubic  yards  of  concrete  daily  at 
lock  six,  while  three  steel  towers  will  be  put  in  operation 
on  the  concrete  work.  Delivery  of  sand  is  being  made  at 
Port  VVeller,  and  brought  up  to  Thorold  on  the  construction 
railway.  The  Canadian  Dredging  Company  has  four  dredges 
at  work  on  section  live,  where  350  men  are  employed.  Porter 
Bros,  have  1,000  men  at  work,  and  have  just  completed 
four  concrete  cribs,  one  of  which  will  be  sunk  this  week. 
Considerable  concrete  work  is  under  way. 

Salvaging  equipment,  was  recently  dispatched  from 
Kingston,  Ont.,  by  the  Donnelly  Salvaging  and  Wrecking  Co., 
for  the  purpose  of  releasing  the  Rapids  Prince  from  its  posi- 
tion in  the  Lachine  Rapids.  In  view  of  the  heavy  current 
running  on  both  sides  of  this  place,  it  may  be  found  un- 
practicable  to  use  anything  but  hand-power  to  draw  the 
ship  off  the  rocks.  If  possible,  a  gasoline-driven  winch  will 
be  taken  to  the  island.  If  this  is  found  impossible,  a  capstan 
will  be  securely  bolted  to  the  bed-rock  of  the  island  and 
mechanical  devices  will  be  used  to  multiply  the  hand-power 
applied.  Following  recommendations  of  the  salvagers,  the  fore- 
peak  and  amidships  section  of  the  hull  have  been  flooded  in 
order  to  reduce  the  likelihood  of  any  unexpected  release 
through  the  increase  in  flow  of  water  in  the  rapids.  Such  a 
release  might  result  in  the  ship  drifting  into  a  more  danger- 
ous  position. 

The  field  house  which  is  to  be  built  for  McGill  Uni- 
versity, Montreal,  P.  Q.,  adjoining  the  Molson  Stadium  will 
cost  approximately  $33,000  when  completed  and  equipped, 
according  to  an  announcement  made  by  the  secretary  and 
bursar.  .\.  P.  S.  Glassco.  The  contract  for  the  erection  has 
l)cen  let  to  the  firm  which  submitted  the  lowest  tender,  D. 
Cr.  Loomis  &  Sons.  The  building  will  be  completed  and 
equipped  early  in  the  autumn.  Tenders  will  be  asked  for  the 
new  gymnasium  about  .\ugust  25.  Tenders  for  the  new 
pathological  building,  which  is  to  be  built  between  the  Royal 
\  ictoria  Hospital  and  the  Molson  Stadium,  will  also  be 
asked  for  during  .\ugust.  The  foundations  for  this  building 
are  completed.  Foundations  for  the  new  mining-geological 
Iniilding  will  be  started  this  fall,  but  the  erection  will  not  be 
l)egnn  until  early  in  192H.  The  extension  to  the  power  sta- 
tion will  be  undertaken  as  soon  as  the  new  buildings  are  suf- 
ficiently advanced  to  demand  more  power  than  produced  at 
present. 

To    prevent    flooding    of    Trent    Street    property,    N'o.    2 


committee  of  London,  Ont.,  city  council  has  recommended 
that  an  embankment  of  earth  and  cinders  be  placed  on  the 
south  bank  of  the  River  Thames,  provided  that  the  citizens 
involved  will  deed  a  site  to  the  city  for  this  purpose.  Led 
by  A.  R.  Douglas,  their  solicitor,  several  Front  Street  rate- 
payers were  present  at  the  meeting  to  hear  the  report  of 
city  engineer  H.  A.  Brazier  on  the  estimated  cost  of  a  cement 
breakwater  on  the  river  bank  to  protect  their  property.  The 
engineer  reported  that  a  breakwater  similar  to  that  con- 
structed for  the  protection  of  London  West  property.  1,600 
feet  in  length,  would  cost  $.52,800.  The  engineer  declared 
that  $52,800  was  the  lowest  quotation  possible  for  a  per- 
manent breakwater,  and  pointed  out  that  the  assessed  value 
of  the  property  to  be  protected  totalled  approximately  $23,- 
000.  As  this  price  is  prohibitive,  and  in  the  opinion  of  the 
meeting,  would  not  be  tolerated  by  the  electors  of  the  entire 
city,  the  committee  finally  decided  to  urge  that  an  embank- 
ment be  built  on  the  river  bank,  provided  that  land  for  the 
purpose  is  deeded  to  the  city. 

Considerable  economy  in  expenditure  has  already  been 
effected  by  the  director  of  public  works  of  the  city  of  Mon- 
treal, Mr.  H.  A.  Terreault,  and  one  such  economy  has  added 
more  than  $100,000  to  the  amount  available  for  expenditure 
and  in  another  instance  has  added  $35,000  to  the  amount 
available  for  the  maintenance  of  sewers.  The  big  economy 
was  effected  at  the  low  level  pumping  station  by  the  simple 
expedient  of  rigging  a  motor  to  a  pump  formerly  operated 
by  steam  power.  While  the  actual  pumping  is  done  by 
electric  power,  it  is  necessary  to  have  a  reserve.  For  that 
purpose  steam  was  maintained  in  the  boilers  at  the  pcrwer 
plant  so  that  in  case  of  a  shut-down  by  an  electrically  driven 
pump,  a  steam  pump  might  be  brought  into  operation.  The 
director  coupled  up  a  motor  to  a  30,000,000  gallon  pump  and 
this  at  once  obviated  the  use  of  the  steam  plant.  The  coal 
bill  alone  for  this  plant  represented  an  annual  expenditure 
of  $58,000,  while  labor  added  another  considerable  amount. 
The  low  level  station  is  now  in  a  position  to  take  care  of 
the  daily  pumping  operations  in  a  more  economical  manner, 
and  the  money  saved  may  be  spent  in  other  necessary  works. 


Personal 

Mr.  T.  S.  Scott,  Kingston,  Ont.,  was  recently  appointed 
city  engineer  of  Niagara  Falls,  Ont..  at  a  salary  of  $3,600  a 
year,  in  succession  to  J.   C.  Gardner. 

Mr.  T.  D.  Mylrea,  for  the  past  two  years  in  the  employ 
of  Messrs.  Norman  McLeod.  Limited,  engineers,  Toronto, 
Out.,  and  formerly  of  the  city  architect's  department,  has 
recently  been  appointed  assistant  professor  of  structural  en- 
gineering at  Illinois  University. 


Trade  Incorporations 

The  Ontario  Gazette  announces  the  incorporation  of  the 
Moore  Construction  Co.,  Limited,  with  a  capitalization  of 
$50,000.  The  new  firtn  is  licensed  to  carry  on  the  business 
of  building  contractors,  etc.     Head  office.  Windsor,  Ont. 

The  Ontario  Gazette  announces  the  incorporation  of 
Joyce  Brothers,  Limited,  with  a  capitalization  of  $45,000. 
The  new  firm  is  licensed  to  carry  on  the  business  of  struc- 
tural, civil  and  mechanical  engineers,  builders,  etc.  Head 
office  Bronte,  Ont 


Fire  destroyed  the  plant  of  the  Canadian  Pipe  Co..  at 
N'ancouver  recently,  resulting  in  damage  estimated  at  $100.- 
000.  partly  covered  by  insurance.  The  cause  of  the  fire  is 
unknown. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  August  9  to  August  15,  1922 

Dominion  Wid*  Sroiea  Exclusive  to  "Contract  Rooord  &  Emgiitoti iiig  itevieic" 


Waterworks,  Sewerage  and 
Roadways 

Acton  Vale,  Que. 

J.  C.  St.  Pierre,  secy.,  has  plans  and 
will  receive  tenders  until  Aug.  30th  for 
construction  of  mechanical  filtration 
plant  for  Town.  Plans  also  with  M.  S. 
Ouimet,  76  St.  Gabriel   St.,   Montreal. 

Bagotville,    Que. 

Plans  are  drawn  for  waterworks  and 
sewerage  extension  to  cost  $8,000  for 
Town.  J.  F.  Grenon,  Engr.,  Chicout- 
imi. 

Levis,  Que. 

Plans    are    drawn    for    concrete    pave- 
ment   to    cost    $50,000    for    City.      J.    A. 
Lefebvre,      Engr.,       Parliament      Bldgs., 
Quebec. 
London,  Ont. 

City  Council  plan  construction  of 
storm  sewer  in  Central  Ave.  area.  H. 
A.   Brazier,  City  Engr. 

Ottawa,  Ont. 

City  Council  plan  construction  of  Tar- 
via  macadam  pavement  on  Centre  St. 
A.  F.  Macaullum,  Commr.  of  Works. 

Penetanguishene,   Ont. 

James,  Proctor  &  Redfern  Ltd.,  Engrs., 
36  Toronto  St.,  Toronto,  have  plans 
and  will  receive  tenders  until  Aug.  31st 
for  construction  of  reinforced  concrete 
pavement  on  Main  St.  for  Town. 
Walkerville,  Ont. 

H.  W.  Patterson.  Engr.,  has  plans 
and  will  receive  tenders  until  .Aug.  23rd 
for  construction   of  pavement  for  Town. 

Whitby,  Ont. 

James,  Proctor  &  Redfern  Ltd.,  Engrs,. 
36  Toronto  St.,  Toronto,  have  plans 
and  will  receive  tenders  until  .A.ug.  25th 
for  construction  of  bitulithic  pavement 
to  cost  .$50,000  for  Town. 

CONTRACTS    AWARDED 

Grimsby,  Ont. 

General  contract  for  VVarrenite  Bit- 
ulithic pavement  for  Town  is  awarded 
to  Warren  Bituminous  Paving  Co.  of 
Ontario  Ltd.,  54  University  Ave.,  To- 
ronto. 

General  contract  for  asphalt  pave- 
ment costing  $71,000  for  Town  is  award- 
ed to  Auto  Road  Construction  Qo.  Ltd., 
29  Erie  Ave.,  Niagara  Falls.  F.  N. 
Rutherford,  Engr.,  St.  Catharines. 
Hensall,  Ont. 

General  contract  for  concrete  pave- 
ment costing  $30,000  for  Town  is 
awarded  to  Hamilton  Contracting  Co., 
Home  Bank  Bldg.,  Hamilton.  Roy 
Patterson.  Engr.,  Goderich. 
Jonquires,  Que. 

Contracts  for  pipe  and  special  fittings 
required  for  sewerage  system  extension 
costing  $25,000  for  Town  are  awarded 
to  Canada  Foundries  Ltd.,  St.  Maurice 
St.,  Three  Rivers,  and  Terreau  &  Racine, 
196  St.  Paul  St.,  Quebec.  J.  F.  Grenon, 
Engr.,  Chicoutimi. 
Moose  Jaw,  Sask. 

Robert    Kjarsgaard.    Moose    Jaw,    has 


general  contract  for  construction  of 
concrete  sidewalks  costing  $7,000  for 
City. 

Oakville,  Ont. 

General  contract  for  macadam  and 
Tarvia  roads  costing  $35,000  for  Town 
is  awarded  to  Lumsden  Engineering  & 
Transport  Co..  10  Lumsden  Bldg.,  To- 
ronto. Jas.  A.  Bell  &  Son,  Engrs.,  St. 
Thomas. 

Town  Council  awarded  contracts  for 
pavements,  and  curbs  and  gutters,  cost- 
ing $46,000  to  King  Construction  Co., 
Oakville,  and  Jas.  Gibson,  OakVille. 
Jas.  A.  Bell  &  Son,  Engrs.,  St.  Thomas. 

Owen  Sound,  Ont. 

General  contract  for  construction  of 
concrete  sidewalks  costing  $11,000  for 
City  is  awarded  to  H.  G.  Weston,  Sim- 
coe.  Ont.     D.  J.  Fleming,  Engr. 

Thorold,   Ont. 

General  contract  for  pavement  on 
Ormond  St.  for  Town  is  awarded  to 
.■\uto  Road  Construction  Co.  Ltd.,  Ni- 
agara Falls.  Ont.  F.  N.  Rutherford, 
Engr.,  Queen  St.,  St.  Catharines. 

Three   Rivers,  Que. 

General  contract  for  construction  of 
concrete  sidewalks  costing  $18,000  for 
City  is  awarded  to  Donat  Blanchettc. 
Chs.    Gelinas,    Engr. 

Toronto,  Ont. 

contract  at  $20,290  for  pavement  on 
Y;onge  St.  from  Summerhill  Ave,  to 
Farnham  Ave.  for  City  is  awarded  to 
Grant  Contracting  Co.,  50  Front  St.  E. 
-Ml  other  paving  work  on  Yonge  St. 
by   day   labor   by   Commr.   of   Works. 

General  contract  for  laying  water 
pipes,  etc.,  at  cost  of  $9,451  for  City  is 
awarded  to  Grant  Contracting  Co.  Ltd., 
50  Front  St.  E. 

City  Council  awarded  following  con- 
tracts: Sewers,  at  $99,600,  Roger  Mil- 
ler &  Sons,  Lumsden  Bldg.;  Sewers. 
$16,352,  Jeron  &  Angotti,  90  Curzon 
St.;  sewers,  $42,487,  W.  E.  Taylor,  22 
Falcon  St.;  sewers,  J.  H.  McKnight 
Construction  Co.,  88  St.  David  St.; 
sewers.  Grant  Contracting  Co.,  50  F^ront 
St.  E.;  water  pipes,  24"  at  $107.25  per 
length  and  36"  at  $196  per  length.  Na- 
tional   Iron    Corp.    Ltd.,    Cherry    St. 

Trafalgar   Twp.,   Ont. 

Contract  for  concrete  pavement  cost- 
ing $25,000  for  Twp.  Council  is  award- 
ed to  Thornton  &  MacNamara,  Bronte, 
Ont.  Roy  F.  Smith,  Engr.,  Dundas 
St.,  Oakville. 

York  Twp.,  Ont. 

Twp.  Council  awarded  following  con- 
tracts for  sidewalks  and  pavements: 
Kilmer  &  Barber,  24  Adelaide  W..  To- 
ronto; Constructing  &  Paving  Co., 
Confederation  Life  Bldg.,  Toronto;  L. 
Simpson,  c/o  F.  Barber,  Engr.,  40  Jar- 
vis  St.,  Toronto;  P.  Licastro,  1423  Duf- 
ferin    St.,   Toronto. 

Contracts  for  6"  watermains  costing 
$30,000  for  Twp.  Council  are  awarded 
to  W.  E.  Taylor,  22  Falcon  St.,  To- 
ronto,   Ruscica    Bros..    356    Ontario    St., 


Toronto,  and  A.  Cavotti,  257  Euclid 
-■\ve.,  Toronto.  F.  Barber,  Engr.,  40 
Jarvis  St. 

Railroads,  Bridges  and 
Wharves 

Canso,  N.  B. 

R.  C.  Desrochers,  secy.  Dep't.  Pub. 
Works,  Dom.  Gov't.,  Ottawa,  will  re- 
ceive tenders  until  Aug.  24th  for  con- 
struction of  wharf.  Plans  with  Dep't. 
and  office  of  Dist.  Engr..  Halifax,  and 
post  offices,  Canso  and  .\ntigonish,  N. 
S.  .\ccepted  cheque  for  10%  of  ten- 
der required. 

Chambly,  Que. 

J.  L.  Boulanger,  Min.  Dep't.  Pub. 
Works,  Prov.  Gov't.,  will  receive  ten- 
ders until  Aug.  30th  for  construction 
of  reinforced  concrete  bridge  between 
Chambly  Twp.  and  Chambly  Basin. 

La  Malbaie,  Que. 

R.  C.  Desrochers,  secy.  Pub.  Works 
Dep't..  Dom.  Gov't.,  Ottawa,  will  re- 
ceive tenders  until  Aug.  23rd  for  con- 
struction of  wharf.  Plans  with  Dep't., 
Dist.  Engrs.,  Post  Office  Bldg.,  Quebec, 
Shaughnessy  Bldg.,  Montreal,  ana 
Post  Office,  La  Malbaie,  Accepted 
cheque   for    10%   of   tender   required. 

London,   Ont. 

Grand  Trunk  Rly.  contemplate  in- 
stallation of  interlocking  signal  system 
to  cost   $15,000. 

Moncton,  N.  B. 

J.  W.  Eraser,  architect,  132  Stead- 
man  St.,  has  plans  and  will  receive  ten- 
ders, no  closing  date  set,  for  erection  of 
car  barn  for  Moncton  Tramways  Elec- 
tricity  &  Gas  Co.,  38  Mechanic  St. 

Port  Hood,  N.  S. 

R.  C.  Desrochers,  secy.  Dep't.  Pub. 
Works,  Dom.  Gov't.,  Ottawa,  will  re- 
ceive tenders  until  Ang.  34th  for  re- 
pairs to  wharf.  Plans  with  Dep't.  and 
offices  of  Dist.  Engrs.,  Halifax  and  at 
Post  Office.  Port  Hood,  \.  S.  Ac- 
cepted cheque  for  10%  of  tender  re- 
quired. 

St.   Sauveur,   Que. 

J.  L.  Boulanger,  Min.  Pub.  Works, 
Prov.  Gov't.,  Quebec,  will  receive  ten- 
ders until  .Aug.  30th  for  construction  of 
bridges. 

Trois  Pistoles,  Que. 

J.  A.  Levesque.  secy.  Town  Council, 
has  plans  and  will  receive  tenders,  no 
closing  date  set,  for  construction  of 
steel  bridge.  Plans  with  I.  E.  Vallee, 
Engr..    Parliament    Bldgs.,    Quebec. 

CONTRACTS    AWARDED 

Arran  Twp.,  Ont. 

W.  G.  Moore,  Allenford,  has  general 
contract  for  erection  of  concrete  bridge 
for  Twp.   Council. 

Bentinck  Twp.,   Ont. 

Contract  for  construction  of  bridges 
for  Grey   County   Council  is  awarded  to 
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Iron  and  Steel  Industry  for  British  Columbia 

One  of  the  most  important  development.s  in  the 
present  period  of  returning  activity  is  the  definite 
assurance  which  is  now  forthcoming^  that  within  a 
short  period  blast  furnaces  will  have  been  equipped 
and  in  operation  on  the  Pacific  Coast,  capable  of  turn- 
ing out  500  tons  of  pig  iron  daily. 

The  proposals  which  have  now  come  to  so  satis- 
factory a  stage  emanate  from  the  very  highest  sources, 
three  of  the  most  influential  of  the  British  firms  in 
the  industry  being  concerned  in  the  project.  These 
are  Vickers  Ltd.,  the  largest  steel  manufacturers  of 
the  Empire ;  Simon  Carves,  Ltd.,  well-known  builders 
of  blast  furnaces  and  coke  oven  plants,  who  will  have 
charge  of  the  design  and  equipment  of  the  plant;  and 
the  Wellman,  Smith,  Owen  Engineering  Company, 
great  builders  of  open  hearth  and  rolling  mills,  who 
will  later  have  charge  of  the  equipment  of  steel  mills 
when  the  preliminary  iron   plant  is  in  operation. 

The  new  concern,  known  as  the  Coast  Range  Steel 
Company,  of  Vancouver,  has  been  quietly  working  on 
the  negotiations  for  some  years  past,  but  the  first 
public  announcement  was  reserved  until  the  present 
definite  assurance  of  actual  construction  in  the  im- 
mediate future  could  be  made.  It  is  understood  that 
the  three  British  firms  mentioned  are  prepared  to  in- 
vest the  necessarv  funds  for  the  undertaking,  which 
may  reach  a  total  of  £30,000,000  and  that  the  actual 
availability  of  the  money  was  conditioned  on  the 
obtaining  of  guarantee  support  from  the  Imperial, 
Dominion  and  provincial  governments. 

This  support  has  been   granted   by   the   Imperial 


government  under  the  Trade  Facilities  Act  to  an  ex- 
tent of  one-third  of  the  proposed  preliminary  issue 
of  $10,500,000,  and  assurances  have  been  received  from 
the  Dominion  government  that  similar  assistance  will 
be  granted.  The  provincial  government  has  promised 
its  support,  and  following  a  meeting  with  the  repre- 
sentatives of  the  company  and  of  various  public  bodies 
interested  in  the  development,  the  Premier  issued  the 
official  statement  which  follows: 

Government's  Official  Statement 

"That  the  government  would  be  prepared  at  the 
next  session  to  submit  legislation  which  would  make 
the  iron  ore  bodies  in  the  province  available  for  use 
either  on  a  percentage,  tonnage  or  royalty  basis. 

"That  the  present  legislation  for  a  bounty  on  pig 
iron  produced  in  British  Columbia  would  be  repealed. 

"That  the  government  would  promote  legislation 
authorizing  a  guarantee  of  the  company's  bonds  to 
the  extent  of  one-third  the  amount  required  to  estab- 
lish an  iron  smelting  plant  for  the  production  of  pig 
iron  in  British  Columba. 

"This  guarantee  would  be  conditioned  upon  each 
of  the  Dominion  government  and  the  Imperial  Trades 
Facilities  committee  guaranteeing  the  other  two- 
thirds  of  the  capital  'required. 

"Further  conditioned  upon  a  thorough  investiga- 
tion covering  raw  materials,  plans,  specifications, 
locations,  contracts  conduct,  management,  financing 
of  the  company  and  probabilities  of  success  satis- 
factory to  the  government. 

"The  government  of  the  province  to  have  security 
for  its  guarantee  ranking  equal  with  the  security  of 
the  Dominion  and  the  facilities  committee,  the  same 
being  a  first  mortgage  upon  all  the  assets  of  the  com- 
pany. 

"Further  conditioned  that  the  authorized  capital, 
the  sub.scribed  capital  and  the  paid  up  capital  shares 
of  the  company  be  satisfactory  to  the  government, 
the  undertaking  being  that  if  the  operation  of  the 
blast  furnace  to  be  established  was  fully  satisfactory 
the  before  mentioned  guarantee  would  be  extended 
to  include  the  establishment  of  a  steel  producing  plant 
and  also  rolling  mills,  the  whole  of  the  guarantee  of 
the  province,  which  would  be  proportionately  divided 
according  to  the  work  undertaken  not  to  exceed  £800,- 
000  sterling,  or  its  equivalent  in  Canadian  dollars. 

"The  minister  of  mines  was  authorized  to  confer 
with  the  Dominion  authorities  and  with  the  facilities 
committee  of  the  Imiperial  Board  of  Trade  and  to 
employ  such  expert  officers  as  would  be  found  neces- 
.sary  to  investigate  thoroughly  every  detail  of  the 
proposal,  the  government  being  determined  that  so 
far  as  humanly  possible  both  the  government  and  the 
investing  public  would  be  fully  protected." 

Apropos  of  the  suggestion  to  be  inferred  from  men- 
tion of  the  inve.^iting  public  in  the  final  clause  of  the 
government's  statement,  it  may  be  said  that  from 
opinions  gathered  on  the  coast  it  is  not  considered 
likely  that  any  shares  of  the  company  will  be  avail- 
able on  the  local  market. 


New  buildings  costing  $1,500,000  will  be 
opened  by  the  Canadian  National  Exhibition  thi-i 
year,  including  the  Coliseum  and  the  Pure  Food 
building. 
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Estimating   the   Cost   of  Brickwork 

How  a  Bid  Should  Be  Computed — The  Factors  Involved  in  Brick 

Laying — Data  Covering  Labor  Operations — Why 

Brickwork  Material  Estimates  Vary 

By  CHAS  F.  DINGMAN  M.Am.  Soc.  C.E. 

(Copyright    1922    by 

Several  years  ago  a  builders'  supply  dealer  issued 
a  catalogue,  including  in  it,  some  tables  of  valuable 
information,  among  which  was  one  giving  the  amount 
of  materials  required  to  make  the  necessary  mortar 
to  lay  one  thousand  bricks.  For  a  mixture  of  one  pan 
cement,  one  part  lime  putty  and  three  parts  sand,  the 
catalogue  gave  the  quantities  as  0.36  bbl.  lime,  0.7." 
bbl.  cement,  and  0.32  yd.  sand,  5/8  inch  mortar  joints 
were  the  basis  for  these  figures. 

As  I  was,  and  still  am  .keenly  interested  in  the 
cost  of  birckwork,  1  compared  the  table  with  the  ac- 
tual results  reported  from  jobs  upon  which  similar 
mortar  and  width  of  joint  has  been  specified  and 
found  that  the  quantities  used  were  as  follows : — 

Job  1.        Job  2.        Job  3.        Job  4. 

Bbl.    lime  0.94  0.65  0.50  0.81 

Bbl.   cement  0.53  0.57  0.37  0.19 

Yards    sand  0.43  0.55  0.47  0.47 

It  will  be  noticed  that  none  of  the  jobs  completed 
furnished  a  very  good  check  upon  the  figures  given 
in  the  catalogue. 

The  small  quantity  of  cement  used  on  job  No  4.  is 
explained  by  the  use  of  a  local  grey  lime,  rich  in  al- 
umina, which .  produces  a  very  strong  mortar  even 
when  the  major  portion  of  the  specified  quantity  of 
cement  is  replaced  by  lime. 

The  variation  in  the  amount  of  lime  used  on  the 
other  three  jobs  is  probably  explained  by  the  differ- 
ence in  the  "bulking"  capacities  of  the  different  brands 
of  lime  used.  For  instance,  three  different  brands 
show  a  production  of  putty  of  2.50,  2.62  and  2.75  times 
the  amount  of  dry  lump  lime  and  authorities  writing 
on  the  subject  give  an  even  wider  variation.  From 
the  above,  it  would  seem  that,  to  get  the  actual  pro- 
portions called  for  in  the  specifications,  the  quantity 
of  dry  lime  used  should  never  be  more  than  40%  of 
the  quantity  of  cement  used.  However,  we  all  knciw 
that  the  tendency  is  to  greatly  exceed  the  special 
amount  of  lime  whenever  possible  because  it  produces 
a  smoother  working  mortar  which  means  a  saving  in 
labor  cost  of  bricklaying  even  though  the  cost  per 
cubic  yard  of  mortar  may  be  slightly  increased. 

Sand  Governs  Quantity  of  Mortar 

Regardless  of  the  amount  of  the  cementing  materi- 
als used,  the  quantity  of  sand  used  is  what  determines 
the  quantity  of  mortar  produced  and  the  figures  in- 
dicate a  variation  of  practically  twenty-eight  per  cent, 
between  job  No.  1  and  job  No.  2.  Put  in  other  figures, 
job  No.  1  used  400  cubic  inches  of  sand  per  cubic  foot 
of  wall,  while  job  No.  2  used  510  cubic  inches  of  sand 
per  cubic  foot  of  wall. 

If  the  sand  contained  33%  of  voids,  three  cubic  feet 
of  sand  and  one  cubic  foot  of  cement  should  produce 
three  cubic  feet  of  mortar  even  if  no  lime  were  used ; 
but,  as  the  sand  usually  used  will  average  from  40% 
to  50%  of  voids,  the  addition  of  a  cubic  foot  of  lime 
putty  cannot  increase  the  total  volume  beyond  3.70  to 
3.80  cubic  feet.     In  other  words,  the  total  volume  of 


Chas    F.    TTingmaii) 

mortar  cannot  be  over  1.27  times  the  amount  of  sand 
purchased.  In  actual  practice,  because  of  waste  and 
other  losses,  the  total  quantity  of  mortar  produced 
is  very  likely  to  be  slightly  less  than  the  total  amount 
of  sand  purchased. 

.""o  far  all  of  our  figuring  has  been  upon  the  basis 
of  twenty-one  bricks  per  cubic  foot.  This  means  that 
the  brick  size  must  not  be  over  63.24  cu.  in.  to  get 
the  result  obtained  on  job  No.  1  and  58  cu.  in.  to  get 
the  result  obtained  on  job  No.  2,  and  this  brings 
us  to  one  of  the  great  reasons  why  brickwork  esti- 
mates vary  and,  incidentally,  why  final  results  don't 
always  check  out  with  the  estimate. 

Bricks  Vary  Widely 

In  actual  practice,  we  find  estimators  using  an  ar- 
bitrary figure  for  the  number  of  bricks  per  cubic  foot 
and  that  figure  will  range  all  the  way  from  eighteen 
to  twenty-one  and  a  half,  and  because  they  seldom 
know  in  advance  what  brick  will  be  used,  they  figure 
almost  every  job  on  the  same  basis  of  the  number  of 
bricks  per  cubic  foot.  This  means  that  even  if  two 
men  figured  upon  the  same  number  of  cubic  feet  of 
brickwork  in  a  building,  one  might  figure  that  he 
needed  one  hundred  thousand  brick  and  the  other 
might  figure  on  one  hundred  and  twenty-five  thousand, 
while  the  final  quantities  of  brick  and  mortar  materi- 
als bought  for  the  job  might  not  check  either  one. 

So  much  for  the  quantity  of  bricks  themselves.  The 
cost  of  the  mortar  materials  is  a  very  large  factor 
in  the  cost  of  brickwork  and  may  require  from  one- 
fourth  to  nearly  one-half  of  the  cost  of  the  bricks.  If 
the  quantity  of  mortar  required  could  be  accurately 
figured  it  should  not  be  very  difficult  to  determine  the 
amounts  of  the  ingredients  and  their  costs.  But  since 
the  size  of  bricks  is  not  known  in  advance,  the  exact 
amount  of  mortar  required  cannot  be  known  in  ad- 
vance either,  so  common  practice  is  to  use  an  arbitrary 
figure  per  thousand  brick  for  each  of  the  ingredients 
and  these  arbitrary  figures  vary  all  the  way  from  those 
quoted  in  the  first  paragraph  of  this  article  to  those 
given  in  the  "Building  Estimators'  Handbook."  which 
are:  Lime,  0.87  >^  bbl :  cement.  1.25  to  1.50  bbl; 
Sand,  .50  to  0.625  cu.  yd.  for  the  same  kind  of  mortar. 
.\t  to-day's  prices,  the  mortar  first  mentioned  would 
cost  just  about  one-half  as  much  per  thousand  brick 
as  would  that  given  in  the  "Handbook."  Mathematic- 
al analysis  would  seem  to  indicate  that  the  first  for- 
mula does  not  call  for  sufficient  mortar  to  lay  the 
bricks  and  that  none  of  the  four  jobs  reported  used 
enough  cement  to  produce  the  specified  proportions 
and  the  figures  in  the  "Handbook"  are  on  the  side  of 
safety  since  they  would  produce  slightly  more  mortar 
than  required  for  most  sizes  of  bricks. 

Effect  of  Wall  Thickness 

Even  if  the  amount  of  mortar  per  thousand  brick 
were  determined  accurately  for  a  given  size  of  bricks, 
it  would  only  be  absolutely  accurate  for  a  given  thick- 
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ness  of  wall.  I'or  instance,  if  a  thousand  bricks  laid 
in  a  12-incii  wall  required  0.55  cubic  yard  of  mor- 
tar, varying  the  thicknes.s  of  wall  would  affect  the 
quantity  of  mortar  approximately  as  follows: — 

8  inch  wall  94%  0.51     cubic  yards 

13  inch  wall  tOO%  0.55     cubic  yards 

16  inch  wall  10:i%  0.565  cubic  yards 

30  inch  wall  105%  0.58     cubic  yards 

24  inch  wall  107%  0.59     cubic  yards 

These  differences  are  small,  it  is  true,  and  on  a 
small  building  would  average  up  .so  as  to  balance  one 
another  but,  if  costs  were  reported  for  a  job  having 
all  12-inch  walls  and  those  costs  were  used  for  esti- 
mating another  one  having  all  24-inch  walls,  the  dif- 
ference might  be  appreciable.  If  a  cubic  yard  of  mor- 
tar costs  twelve  dollars,  then  the  mortar  for  a  thousand 
bricks  in  a  12-inch  wall  would  cost  $6.60  and  in  a  24- 
inch  wall  it  would  cost  $7.08.  On  a  million  bricks 
the  difference  would  be  $480.00,  well  worth  taking 
into  consideration. 

I  have  attcmjjted  in  the  discussion  to  show  how 
such  an  apparently  simjjle  item  in  the  estimate  as 
brickwork  materials  warrants  a  great  deal  more  of 
consideration  and  duty  than  is  usually  possible  in  the 
lii7iited  time  allowed  for  preparing  an  estimate  and 
submitting  bids. 

The  accompanying  tables  will  be  found  Ik  Ijjful  in 
estimating  the  quantities  of  materials  re(|uircd  to 
make  a  cubic  yard  of  lime-putty,  cement  and  sand 
mortar  and  to  compute  the>  cost  of  mortar  per  one 
thousand  bricks,  the  size  of  bricks  and  width  of  joints 
being  known.  Having  determined  the  cost  of  a  cubic 
yard  of  mortar  and  the  quantity  required,  the  cost  of 
mortar  per  thousand  bricks  is  readily  ascertained. 

Quantity  of  Ingredients  per  Cubic  Yard  of  Mortar 

(III  tile  proportions  column,  cement  i;  given  first,  lime 
putty  second  and  sand  third. 


Volume  of  Mortar  in  Cubic  Yards,  Required  to 
Lay  One  Thousand  Bricks 

(12-in.    wall  basis   vertical   spacci  open) 
Average  Volume 


I 


Propor- 

Bbls. 

Bbls  of 

Dry 

Lump  Lime 

Loose  Sand 

tions 

Cement 

180  lb.  basis. 

280 

lb.  basis 

Cu.  Yds. 

1-1- 

i 

3.28 

1.21 

0.82 

0.94 

1-1- 

2 

3.02 

1.58 

1.07 

0.91 

1-1 

/,-:! 

3.38 

0.61 

0.41 

0.94 

1-1 

A-z 

3.03 

0.80 

0.54 

0.91 

'A-i 

-3 

1.19 

3.13 

3.11 

1.00 

'A-i 

-2 

1.76 

4.61 

3.11 

0.99 

1-3 

with  10% 

lime 

-putty 

2.28 

0.13 

0.08 

0.94 

'A  with  10% 

lime 

-putty 

3.03 

0.17 

0.12 

0.91 

Number  of  Bricks 

Required 

to 

Lay  One 

Cubic 

Foot  of  Wall 

Averag* 

Volume 

of  One 

Brick 

in   Cu. 

In 

•4"  Joint 

,V16"  Joint. 

H 

■  Joint. 

yr  Joint 

M) 

23.7 

32.4 

31.1 

18.6 

(il 

23.5 

23.1 

20.8 

18.4 

62 

23.3 

21.9 

20.4 

18.2 

K:i 

33.0 

21.7 

20.0 

18.0 

R4 

38.4 

21.3 

19.9 

17.8 

6,1 

22.2 

31.1 

19.8 

17.6 

K»> 

21.9 

20.8 

19.6 

17.4 

H7 

21.6 

20.6 

19.3 

17.2 

KS 

21.3 

30.3 

18.0 

17.0 

69 

20.9 

30.0 

19.8 

16.8 

70 

20.6 

19.7 

18.6 

16.6 

71 

20.5 

19.S 

18.5 

16.4 

72 

20.3 

19.2 

18.2 

16.2 

7:t 

30.0 

18.9 

17.9 

16.0 

74 

19.8 

18.7 

ir.7 

15.8 

75 

19.5 

18.4 

17.5 

15.6 

76 

19.1 

18.2 

17.3 

15.4 

o(  One   Brick 
in  Cu.   In 
80 

y,'  Joint. 
0.28 

5/l«"  Joint. 
0.35 

H-  Joiot. 
0.42 

•^'  Joint. 
0.56 

61 

0.28 

0.34 

0.41 

OM 

62 

0.27 

0J3 

0.40 

0.53 

63 

0.26 

0.33 

0.30 

0.52 

64 

0.29 

0.35 

0.41 

0.57 

65 

0.28 

0.35 

0.41 

0.55 

66 

0.28 

0.35 

0.41 

0.55 

67 

0.26 

0.33 

0.39 

0.S3 

68 

0.31 

0.35 

0.42 

0.61 

69 

0.30 

0.37 

0.43 

0.99 

70 

0.28 

0.35 

0.42 

0.56 

71 

0.29 

0.36 

0.43 

0.57 

72 

0.28 

0.35 

0.42 

0.56 

73 

0.29 

0^6 

0.43 

0.57 

74 

0.29 

0.36 

0.43 

0.57 

75 

0.30 

0.37 

0.45 

0.58 

76 

0.31 

0.39 

0.46 

0.68 

If  all  vertical  sjjaces  are  filled  solid  with  mortar, 
the  (|uantities  below  must  be  increased  twenty-five 
per  cent. 


None  of  these  tables  has  been  carried  beyond  the 
second  place  of  decimals.  1  do  not  believe  that  the 
accuracy  attained  in  scaling  plans  and  computing 
quantities,  or  the  accuracy  attainable  in  measuring 
materials  on  construction  work  will  warrant  any 
greater  refinement. 

Some  of  the  figures  in  the  table  of  cubic  yards  of 
mortar  required  per  thousand  bricks  may  seem  in-. 
consistent  at  first  sight  but  by  comparing  these  fig- 
ures with  those  in  the  table  of  bricks  required  to  lay 
one  cubic  foot  of  wall  and  noting  the  volume  of  wall 
produced  by  one  thousand  of  a  given  size  of  bricks, 
the  apparent  inconsistency  will  be  explained. 

Section  2 
Estimating  the  Labor  Cost  of  Brickwork 

In  the  previous  section,  dealing  with  the  cost  of 
the  materials  which  are  used  in  brickwork,  1  endeav- 
ored to  show  why  it  i«  possible  for  there  to  be  such 
great  differences  as  we  frequently  find  in  two  or  more 
estimates  submitted  for  the  same  piece  of  work.  I 
also  presented  figures  to  show  the  number  of  bricks 
of  varying  sizes  required  to  lay  up  a  cubic  foot  of  wall 
and  the  amount  of  the  mortar-materials  required  for 
each  thousand  bricks  of  the  size  selected. 

In  the  present  section  I  shall  endeavor  to  present  a 
method  of  figuring  the  cost  of  brickwork-labor.  This 
method  is  the  one  I  have  been  using  for  years. 

I  realize  that  the  ideal  method  of  estimating  the 
cost  of  brickwork  would  be  one  which  was  worked 
out  in  as  much  detail  as  the  method  evolved  by 
Messrs.  Taylor  and  Thompson  for  figuring  the  cost  of 
concrete  as  presented  in  their  book  "Concrete  Costs." 

Such  a  method  would  involve  the  finding  and  tabu- 
lation of  the  necessary  unit-times  for  each  such  opera- 
tion as  picking  the  bricks  from  the  pile,  loading  hods 
or  wheelbarrows,  delivering  to  scaffold,  picking  up 
turning,  placing,  spreading  mortar,  cutting  the  joint, 
pointing,  raising  the  line,  plumbing  corners  and  jambs, 
as  well  as  a  number  of  other  onerations.  Such  a  me- 
thod would  be  very  interesting  from  a  theoretical 
viewpoint  and  might  reasonably  be  used  as  means 
from  which  to  develon  more  improved  methods  of 
handling  brickwork,  with  ultimate  reduction  in  cost. 

However,  present  competitive  methods  of  doing 
business,  as  well  as  present  labor  conditions,  make  it 
impracticable  to  use  such  detailed  methods,  while 
good  business  demands  that  the  method  of  estimating 
shall  be  one  that  gives  a  figure  which  will  very  close- 
ly approximate  the  actual  cost  of  doing  the  work. 

If.  even  considering  the  limited  time  usually  al- 
lowed for  the  preparation  of  bids,  the  estimator  could 
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determine  exactly  the  conditions  under  which  the 
work  will  be  conducted  and  the  methods  that  will  be 
used  he  might  be  justified  in  using  minutely  detailed 
methods  of  estimating.  Often  the  estimator  will  have 
very  little  to  do  with  the  actual  conduct  of  the  work 
after  a  contract  is  closed,  so  the  best  that  he  can  do  is 
to  exercise  his  good  judgment  as  to  the  most  desir- 
able method  of  handling  the  work  and  estimate  ac- 
cordingly. 

The  method  which  I  have  outlined  herein  is  in- 
tended to  be  sufficiently  detailed  for  all  practical  pur- 
poses and  yet  not  to  be  too  theoretical.  Certainly  it 
is  much  better  than  the  ordinary  method  of  "sizing  up" 
a  job  and  setting  a  price  per  thousand  bricks  on  that 
basis.  The  quantities  which  I  have  set  down  herein 
as  a  normal  hourly  production  for  different  classes  of 
work  were  determined  after  a  careful  study  of  all  the 
published  literature  that  I  could  find,  as  well  as  by 
collating  a  great  mass  of  personal  experience  data. 
Incidentally,  these  figures  serve  to  show  how  much 
weight  should  be  given  to  such  statements  as  con- 
stantly find  their  way  into  the  public  press  as:  "Brick- 
layers in  Chicago  are  now  laying  two  thousand  bricks 
a  day,  and  that  is  really  only  half  a  day's  work."  You 
will  notice  that  such  statements  are  not  usually  made 
by  builders  nor  by  bricklayers ;  neither  do  they  speci- 
fy the  kind  of  work  referred  to. 

While  the  bricklayer's  wages  may  not  always  be 
the  largest  single  item  in  the  cost  of  laying  bricks,  the 
number  of  bricks  actually  laid  per  man  per  hour  is 
usually  the  determining  factor  in  fixing  the  cost  of 
the  work. 

Production 

The  following  table  gives  the  average  production 
that  may  be  expected  from  competent  bricklayers 
working  under  average   conditions : 

Common  Brickwork    (Joints  Struck  One  Side  of  Wall) 
Thickness  of  Wall                                        Bricks  per  Hoiir 

Lime  Mortar  Cement  Mortar 

3'    0"    thick    or    over  300  250 

2'   4"    to   3'   0"    thick  250  225 

1'    8"    to    2'    0"    thick    '  225  200 

1'  4"  thick  200  175 

1'  0"   thick  175  150 

0'  8"  thick  150  125 

If  there  be  more  than  the  usual  number  of  open- 
ings in  the  wall,  or  if  there  be  many  pilasters  which 
require  plumbing,  an  allowance  of  five  minutes  of 
bricklayer's  time  for  each  lineal  foot  of  plumbing 
should  be  made. 

If  joints  on  both  sides  of  the  wall  must  be  struck 
the  production  will  be  about  ten  per  cent,  less  than 
the  figures  given  above. 

Just  at  present  the  actual  production  in  the  New 
England  states  will  only  run  about  85%  of  the  tabu- 
lar figures  but  the  proper  kind  of  management  should 
succeed  in  getting  100%  of  those  figures. 

Face  Brickwork 

Bricks  per  Hour 

Running  bond  plain  cut  Joints  90 

Running  bond  V-joints  70 

Running  bond  raked-out  joints  70 

Running  bond  raked-out   and   struck   smooth  65 

I'lcmish   bond   plain   cut  joints  65 

Flemish  bond  V-joints  60 

Flemish   bond  raked-out  and   struck   smooth  50 

Flemish  bond  rodded  joints  45 

Other  special  and  fancy  bonds  will  decrease  the 
production,  as  also  will  the  introduction  of  many  pil- 
asters, openings,  panelling,  etc. 

Number  of  Laborers 

The  number  of  laborers,  or  tenders  required  is,  of 


course,  determined  by  the  number  of  bricks  being  laid, 
the  distance  the  bricks  must  be  moved,  necessity  of 
culling  bricks  and  other  factors.  The  ratio  may  be 
anywhere  from  four  laborers  to  each  five  bricklayers 
up  to  three  laborers  to  one  bricklayer. 

The  following  information  will  be  heljiful  in  deter- 
mining the  number  of  laborers  necessary: — 

One  mortar  mixer,  working  nine  hours,  can  pro- 
duce about  four  cubic-yards  of  sand-cement  or  sand- 
lime-cement  mortar. 

One  laborer  can  load  and  wheel  about  1120  bricks 
a  distance  of  forty  feet  per  hour,  using  barrows,  and 
dump  them  on  the  scaffold. 

Using  a  hod,  he  can  make  more  trips  but  will  prob- 
ably only  transport  about  half  as  many  bricks  per 
hour  as  he  will  with  barrows. 

One  laborer  can  handle  about  five  hundred  brick 
per  hour  from  car  to  wagon  or  from  wagon  to  pile. 

Two  good  laborers  working  together  can  handle 
about  sixteen  linear  feet  of  pole-staging  ])er  hour. 

On  thick  walls  one  laborer  can  build,  take  down 
and  move  horse-scaffolding  for  twelve  bricklayers.  On 
thinner  walls  the  work  goes  up  more  quickly  so  that 
more  men  are  needed  to  build  scaffolds.  A  fair  ratio 
would  be  to  decrease  the  number  of  bricklayers  to 
each  scaffold-man  by  two  for  each  decrease  of  eight 
inches  in  thickness  of  wall  below  three  feet.  It  is,  of 
course,  assumed  that  horse-scaffolding  will  not  be 
used  for  any  walls  above  normal  storey  height. 

I  have  not  attempted  to  include  figures  here  for  the 
great  variety  of  patented  scaffolds.  The  estimator 
who  has  occasion  to  figure  on  their  use  can  usually 
get  the  necessary  information  from  the  manufacturers 
or  from  persons  who  have  used  them. 

One  laborer  can  cull  from  two  to  three  hundred 
bricks  |)er  hour,  depending  upon  the  quality  of  the 
bricks  delivered  and  the  stringency  of  the  inspection. 

One  laborer,  using  barrow,  can  deliver  about  thirty- 
three  cubic  feet  of  mortar  a  distance  of  forty  feet  in 
one  hour. 

Two  laborers,  with  a  chain  hod-elevator,  can  ele- 
vate 2,500  bricks  a  distance  of  thirty  feet  in  one  hour. 

A  barrow  elevator,  operated  by  a  motor  or  steam 
engine,  can  elevate  10,000  bricks  a  distance  of  thirty 
feet  per  hour. 

A  two-horse  team  will  travel  with  an  empty  wagon 
at  about  three  miles  per  hour  or  at  about  two  miles 
per  hour  with  the  following  loads : — 
On  poor  earth  roads,  2.000  lbs.  equal  to  370  average  bricks 
On  fair  earth  roads,  2,500  lbs,  equal  to  465  average  bricks 
On  good  earth  roads,  4,000  lbs.  equal  to  750  average  bricks 
On  hard  surfaced  roads  6.000  lbs.  equal  to  1110  average  bricks 

Of  course,  steep  grades  will  reduce  both  the  load 
and  the  speed  of  travel. 

Motor  trucks  can  be  figured  to  carry  their  rated 
loadings  at  an  average  safe  spee-d  of  eight  to  twelve 
miles  per  hour,  and.  of  course,  the  same  proportionate 
time  must  be  allowed  for  loading  and  unloading  as  for 
wagons  drawn  by  horses. 

As  previously  stated  the  quantities  given  herein 
are  the  average  of  a  great  number  of  pirblished  data 
and  considerable  personal  experience.  Actual  pro- 
duction will  vary  very  widely  in  different  parts  of  the 
country  and  at  different  times.  Every  estimator  in 
active  practice  will  undoubtedly  have  his  own  data- 
book,  covering  the  experience  of  his  own  organiza- 
tion, and  those  data  will  reflect  the  skill  of  the  work- 
men employed  as  well  as  the  organizing  and  execu- 
tive ability  of  the  foreman,  superintendent,  and  high- 
er officials.  However,  by  substituting  the  proper 
quantities  and  taking  due    account  of  all  local  condi- 
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Exterior 

Interior 

20  inch 

16  inch 

16  inch 

12  inch 

to  inch 

12  inch 

12  inch 

12  inch 

lions,  this  method  of  estimating  m:iy  he  used  for  prac- 
tically every  joh. 

Example 

As  a  ty])ical  example,  vvc  may  take  the  case  of  an 
ordinary  l)rick  mill  l)iiilding,  four  stories  high,  with 
interior  brick  walls  enclosing  the  stairways.  We  will 
assume  that  the  dimensions  are  80  feet  by  200  feet  and 
the  thickness  <jf  the  walls  as  follows: — 

First   Storey 
Second  storey 
Third   storey 
Fourth    storey 

I'^iguring  the  quantity  of  bricks  by  the  usual  me- 
thod, and  deducting  all  opt  niiigs,  we  find  that  the  job 
will  require  about  641,000  bricks,  distributed  as  fol- 
lows : — 

164,000  in  20"  walls  on  first  storey 
2!»,()00  in  10"  walls  on  first  storey 
l/;!!»,000  in   10"  walls  on  second  storey 
lliil.OOO  in  10"  walls  on  third  storey 
22,000  in   12"  walls  on  second  storey 
22,000  in    12"   walls  on  third  storey 
120,000  in   12"  walls  on  fourth  storey 

It  will  be  assumed  that  the  sand,  cement  and  lime 
have  been  purchased  for  delivery  at  the  site  and  that 
the  bricks  must  be  hauled  from  the  siding  two  miles 
away  over  good  earth  roads  and  that  teams  are  more 
readily  available  than  motor  trucks.  It  will  be  as- 
sumed that  the  stocks  of  lime,  cement,  sand  and  bricks 
will  be  stocked  about  twenty-tive  feet  away  from  the 
building  and  that  a  steam  elevator  will  be  used : 

Hourly  rates  of  i)ay  are  assumed  as  follows: — 
liricklayers,  '^0  cts. ;  laborers,  50  cts. ;  teams  100  cts. ; 
elevator,  flat  rate  of  $20.00  per  day,  including  engine- 
man,  fuel,  raising  kn  additional  stories,  etc. 

Horse-scaffolding  will  be  used  throughout,  work- 
ing from  the  floor  construction  and  the  outside  bricks 
will  be  laid  "over-hand." 

Evidently  the  first  thing  to  do  is  to  get  the  bricks 
from  the  siding  to  the  site.  Since  the  teain  can  haul 
750  bricks  to  a  load,  and  since  a  laborer  can  handle  500 
bricks  per  hour  from  car  to  wagon,  it  will  take  two 
men  about  45  minutes  to  load  a  wagon,  or  where  the 
driver  helps  to  load,  it  will  only  require  thirty  min- 
utes. 

The  cost  per  trip  is,  therefore,  as  follows : — 
Team — 

Loading  time  :!0  minutes 

Travelling  loaded  at  2  m.  p.  h  00  minutes 

Dumping  5  minutes 

Returning  at  :i  m.  p.  h.  40  minutes  . 
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i:i."i   minutes   at   $1.00   per   hour 
Men — 

3  men,  each  :iO  minutes,  00  minutes 


$2.25 
.50 


Cost   for  T.'iO   bricks  $3.75 

This  e(|uals  $3.67  per  thousand  net,  so  we  will  use 
a  figure  of  $3.70  to  allow  for  a  few  minor  contingen- 
cies. 

It  has  been  assumed  here  that  a  sufficient  number 
of  teams  will  be  employed  to  kecj)  the  men  at  the  car 
busy;  otherwise  their  waiting  time  must  be  figured 
into  the  cost  of  the  work. 

In  most  places  it  will  be  found  i)racticabk'  to  em- 
ploy lower  priced  men  for  unloading  cars,  and  the  fig- 
ure above  may  be  varied  accordingly. 

From  the  method  given  [)reviously,  we  find  that 
about  266  cubic  yards  of  mortar  will  be  required  to 
be  used  as  follows:  86  cubic  yards  on  the  first  storey; 
65  cubic  yards  on  the  se\:ond  storey ;  65  cubic  yards 


on  the  third  storey ;  50  cubic  yards  on  the  fourth  storey. 
IJecause  a  job  of  this  size  will  hardly  tax  the  full 
capacity  of  the  elevator,  the  cost  of  hoisting  need  not 
be  figured  sei)arately  for  each  fiiior  but  can  be  cover- 
ed by  a  single  item,  as  will  be  shown  later.  Where  a 
building  is  very  high  or  the  number  of  bricklayers 
great  enough  to  use  the  full  capacity  of  the  elevator, 
it  is  well  to  estimate  the  amount  of  materials  to  be 
hoisted  to  the  various  heights  and  to  figure  accord- 
ingly. 

l-rom  the  dimensions  of  the  building  and  the  loca- 
tions of  the  piles,  it  will  be  seen  that  the  greatest  hori- 
zontal distance  that  materials  will  be  transported  is 
about  305  feet,  and  the  average  about  165  feet. 

Therefore,  the  total  cost  of  making  and  delivering 
the  mortar  will  be  as  follows: — 

Making  206  cu.  yds  at  4  cu.  yds.  per  9  hrs., 

598.5  hrs,  at  50  cents  $299.25 

Transporting  266  cu.  yds.   (using  barrows) 

average  distance  165  feet  33  cu.  ft.  per  hour 

for  40   feet,   897.7   hrs.  at   50  cents  448.85 

Labor  Cost  oi  Mortar  $748.10 

Figuring  three  scaffolds  per  floor  (if  we  can 
work  from  the  floor  plank  we  shall  only  need  two 
scaffolds  per  floor)  above  the  first  and  two  on  the 
first  floor,  we  find  that  we  need  6,160  ft.  of  scaf- 
folding which  must  be  built,  taken  down  and  re- 
built rapidly  enough  to  provide  for  the  number  of 
bricklayers  employed.  This  job  appears  to  require 
about  512  hours  of  scaffold  builders'  time,  which  at 
50    cts.    per   hour    equals    $250.00 

The  cost  of  taking  the  bricks  from  the  pile  and 
transporting  them,  by  barrows,  to  the  scaffold,  an 
average  horizontal  distance  of  165  ft.  at  the  rate  of 
10,120  bricks  40  ft.  per  hour,  will  be  2,361  hr., 
which  at  50  cts.  per  hour  equals   $1,180.50 

Laying  the  bricks  will  take,  for  20  in.  walls, 
164,000/200=820  hr.;  for  16  in  walls,  307,000/175= 
1,754  hr.  and  for  12  in.  walls,  170,000/150=1,133 
hr.;   a  total  of  .T, 707  hr.  which   at  90   cts.  an  hour  is       $3,336.30 

Since  the  walls  on  this  kind  of  a  job  must  be 
pointed  .on  both  sides,  the  production  will  be  de- 
creased 10  per  cent  which  means  that  the  number 
of  hours  must  be  increased  by  one-ninth,  thus: 
pointing,  412   hr.   at   90   cts.   is    370.80 

If  the  average  force  is  to  be  fifteen  bricklayers, 
the  job  will  run  for  at  least  36  working  days,  but, 
since  allowance  must  be  made  for  rainy  days  and 
other  delays,  a  mason  foreman  will  have  to  be  on 
the  job  for  at  least  40  days,  and  his  rate  will  be 
about  $48  for  a  5Vi-day  week,  or  7.3  weeks,  which 
equals . .     . .     .■ 350.40 

Since  all  of  the  bricks  above  the  first  floor  must 
be  elevated,  an  elevator  will  be  needed  for  22  of 
the  31  working  days,  and  this  will  cost,  at  $20  per 
day 440.00 

We  now  have  a  total  of   $6,682.10 

for  the  labor  cost  on  the  job  (which  is  an  average 
cost  of  $10.42  per  thousand).  To  this  must  be  add- 
ed   the    cost    of   unloading   and    carting   which,    at 

$3.70   per   thousand    equals    2,371.70 

(Of  this  amount  approximately  $448.70  is  payroll 
and  $1,923,  is  team  hire). 

To  wash  down  the  building,  two  bricklayers 
and  two  laborers  will  be  required,  each  working 
7  days  of  8  hr.  each,  or  a  cost   of   156.80 

Labor   Total       $9,210.60 

Compensation  insurance,  figured  as  5%  on 
payroll  and  3%  on  team  hire  will  be   422.07 

$9,632.67 
To  this  figure  must  be  added   the  cost  of  .super- 
vision, building  shanties,  any  contigent   items  which 
local  or  seasonal  conditions  make  necessary,  office  ex- 
pense and  profit. 

I  have  not  attempted  to  discuss  such  items  as  cut- 
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ting  and  grinding  for  arches,  building  quoins  or  orna- 
mental cornices,  though  proper  allowance  must  be 
made  for  each  item.  However,  it  is  almost  impos- 
sible to  set  down  figures  that  will  be  of  any  value 
without  examining  the  design  in  each  case.  I  usually 
allow  at  least  ten  minutes  of  bricklayer's  time  for  each 
brick  that  must  be  cut  and  ground  and  ten  minutes 
per  running  foot  of  each  projecting  course.  These 
amounts    I  add  to  the  total  cost  of  doing  the  work. 

A  Shorter  Method 

A  shorter  method  of  estimating  and  one  which 
while  it  is  neither  so  accurately  or  so  detailed  as  the 
one  described  above,  may  be  used  where  the  estimat- 
ing time  is  limited,  is  outlined  in  the  succeeding  para- 
graphs. 

The  job  which  we  have  just  been  considering  is 
a  "fair  average"  of  what  comes  to  the  contractor  who 
specializes  in  industrial  buildings  and  it  brings  out 
the  following  facts: 

The  total  number  of  hours  of  bricklayers'  time,  ex- 
clusive of  foreman  or  of  cleaning  down  but  including 
the  extra  pointing,  is  4,119,  and  the  average  number  (jf 
brick  to  be  laid  i)er  hour  is  173  or  1,384  per  8-liour 
day. 

The  total  number  of  hours  of  laborers'  time,  exclu- 
sive of  unloading  and  carting  or  cleaning  down  is 
4,367.8  or,  in  other  words,  for  each  8  hours  of  brick- 
layers' time  and  we  shall  require  almost  8j/  hours  of 
laborers'  time,   including  the  scaffold  builder. 

We  also  need  O.CW  day  of  the  forman's  time  antl 
0.05  day  of  the  time  of  the  elevator. 

Using  these  figures  we  get: 

8       hrs.  bricklayer  at   90   cts $7.20 

8J4  hrs,  laborer    at    50    cts.    4.25 

■  .09  day   foreman   at   8.75    79 

.05  day  elevator  at  20.00   1.00 

$13.24 

Taking  the  day's  production  as   1,384  bricks  laid, 

$13.24 

less  ten  per  cent,  for  extra  pointing,  we  get =$10.60 

12.46 
per  thousand,  to  which  must  be  added  the  insurance, 
cost  of  unloading,  hauling,   etc.,  as  though  we  were 
using  the  more  detailed  method. 

It  will  be  noticed  that  the  result  obtained,  $10.60 
per  thousand,  corresponds  fairly  closely  with  the  fig- 
ure of  $10.42  obtained  by  the  detailed  method.  It 
must  be  remembered,  however,  that  we  were  using 
this  latter  method  in  actual  practice  we  should  prob- 
ably use  some  arbitrary  figure  such  as  1,250,  1,300, 
1,350  or  1,400  bricks  laid  for  a  day's  work,  and  should 
then  get  the  following  costs,  respectively,  $10.59,  $10.- 
19,  $9.81  or  $9.46  per  thousand. 

While  the  relative  number  of  hours  for  the  two 
classes  of  men  will  change  but  little  over  a  wide  range 
of  sizes  of  mill-type  buildings,  the  daily  production 
will  vary  widely  and  should  always  be  calculated  as 
closely  as  circumstances  will  permit. 

The  amount  of  foreman's  time  and  elevator  time 
will  be  boverned  largely  by  the  numl)er  of  men  that 
can  be  employed  and  that  number  in  turn,  by  the  size 
of  the  building  and  other  conditions,  and  these  two 
items  may  vary  as  much  as  fifty  cents  to  one  dollar 
per  thousand  in  the  cost  of  the  work. 

Whichever  method  of  figuring  is  used,  the  cost  of 
culling  the  bricks  for  facing,  where  such  is  necessary, 
must  be  added. 

Where  pressed  or  face  bricks  are  used  it  will  usual- 


ly be  necessary  to  figure  on  two  scaffolds,  an  inside 
scaffold  for  the  backing  and  an  outside  scaffold  for 
the  facing. 

It  should  also  be  remembered  that,  because  of  the 
added  unit-weight  of  pressed  bricks  and  the  greater 
care  required  in  handling  any  kind  of  face  bricks, 
the  number  handled  by  the  laborers  in  a  given  time 
will  be  only  from  two-thirds  to  three-fourths  as  many 
as  the  number  of  common  bricks  handled  in  the  same 
length  of  time.  The  best  method  is  to  make  a  separ- 
ate item  in  the  estimate  for  common  brickwork  and 
one  for  face  brickwork. 

For  instance,  if  the  building  under  consideration 
had  been  faced  on  one  side  and  one  end  with  pressed 
bricks,  our  quantities  would  have  been  as  follows. — 

69,000  pressed  bricks ;  82,000  common  bricks  in  20 
inch  walls;  234,000  common  Ijricks  in  16  inch  walls; 
211,000  common  bricks  in  12  inch  walls;  45,000  com- 
mon bricks  in  8  inch  walls. 

This  will  change  our  estimate  on  the  bricklayers' 
time  as  follows  : — 

20  in.  Walls  82,000/200=i  410  hrs. 

16  in.  Walls  2,'M,000/175=1338  hrs. 

13  in.  Walls  211,000/]. 50=:1405   hrs. 

I                    S   in.  Walls  45,000/125=  .S60   hrs. 

:!5i:; 
The    cost    of    making    the    mortar    will    l)e    prac- 
tically the  .same  as  before,  as  will  also  the  cost  of  the 
hoisting,  so  we  shall  simply  pro-rate  those  two  items 
to  the  different  classes  of  brickwork  as  follows:— 

i'^ace  Brick  Common  Brick 

(69  M)  (572  M; 

Mortar     Cost           $80.5;i  $667.57 

Hoisting    Cost      47.25  392.75 

The  cost  per  thousand  of  hauling  the  common 
bricks  will  be  the  same  as  before  but  the  press  bricks 
will  weigh  more  and  must  be  handled  more  carefully, 
the  load  being  only  625  bricks.  The  loading  time  is 
the  same  as  before  but  the  bricks  must  'be  unloaded 
and  piled  instead  of  being  dumped. 

The   hauling   cost   will,    therefore,    be   as   follows: 

Team,  moving  100  minutes,  loading  30  minutes, 
unloading  30  minutes;  Total  160  minutes  at  $1.00 
per    hour      $3.67 

Men,  two,  each  30  minutes  loading  and  30  min- 
utes   unloading        I.OO 

Cost    for    625    bricks    $3.67 

which  equals  $5.87  per  thousand,  or,  say,  $5.90. 

The  cost  of  placing  the  common  bricks  upon 
the  scaffold  will  be  proportionately  as  'before,2,177 
hours   at   50   cents,   which    epuals    $1,088.50 

The  cost  of  placing  the  face  bricks  upon  the 
scaffold  (figuring  840  per  hour  instead  of  1120  per 
hour)   will  be  83  hours  at  50  cts.,  which  equals   ..  41.50 

Note: — The  location  of  the  hoist  and  stock 
piles,  with  respect  to  the  sides  requiring  pressed 
bricks,  will  influence  the  cost  of  this  item.  For 
convenience  1  have  assumed  the  same  distance  as 
before). 

The  cost  of  laying  the  face  bricks  will  be 
69,000/90   at    90   cts.    per   hour    $690.i 

A  pole-scaffold  will  be  required  for  the  face 
Ijricks  and  there  will  be  11  lines  of  scaffolding, 
280  feet  long  or  3,080  linear  feet.  This  will  require 
:iH5  hours  lal)orers'  time,  which  at  50  cents  per 
hour    equals     $192.. 

A  summary  of  our  face  ])rick  estimate  will, 
therefore,  be  as   follows: — 

Carting   69,000   bricks   at   $5.90   per    M    $407.10 

Mortar  80.50 

Hoisting  47.25 

Handling  41.50 

Laying       690.00 

Scaffold         192.50 

Cleaning  Down   (one-half  of   building  faced)    78.40 

Total  $1,537.25 
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(Ifiuais  $24. i4  pci"  M  or  $18.24  per  M,  exclusive  of 
tarting).  .. 

The  siininiary  of  tlic  cost  of  laying  the  common  bricks 
will  l)e  as   follows: 

Carting  572  M  at  $:i.70   $2,116.40 

Cost    of    making    mortar     G(>7.57 

Cost  of   hoisting    :ty2.75 

Scaffold    (as    .l)c'fore )     256.00 

Handling        1 ,088.50 

r.aying— :i,51.-i  hrs.  at  90  cts :!,161.70 

Kxtra   pointing   time    (since   only   :i!)i(   thousand    of 

the    conunoii    l)rick    will   l)e    in    walls    reciuiring 

pointin^^  on  2  sides,  this  figure  will  l>e: — 
1      399 

— X x;t.'5i;!=272  hrs.  at  90c)    244.80 

9     572 
Cleaning   down    (.Yi    of   building)    78.40 

$8,006.12 

Which    equals   $]:!.»S   i>cr   thousand,   or   $10.28    per  thousand 
exclusive  of  the  cost  of  carting. 

.\'ow.  our  combined  l)rickwork  figure  will  be  made  up 
as  follows; — 

Total  cost  of  face  brickwork    $1,605.75 

Total    cost    of    common    Ijrickwork     8,00(i.l2 

l'"oreman — figured  on  the  same  basis  as  before,  1)Ut 

for   44    days    instead    of   40    :i84.(K) 

Total    lal>or    cost  $10,055.87 

To  tliis  imisl  l)c  .-iddcd  the  cci.st  of  compeiisalion 
iiisiirancf  and  all  tlic  (itlicr  items  of  ovcrhf.'id  txpi-iise, 
as  |>revioiisl\'  I'xpl.iincd, 
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Large   Business   Block   in 
Vancouver,  B.  C. 

First  Building  of  the  Knid  of  Any  Consider- 
able Size  to  be  Erected  for  Some  Time 
— Work  Already  Under  Way 

A  contract  has  been  let  to  Messrs  Adkinson  & 
Dill,  contractors  of  Vancouver,  for  the  construction 
of  a  store  and  office  block  on  the  corner  of  Granville 
and  Robson  Sts.,  Vancouver,  B.  C.  The  contract  price 
is  about  $112,0(X),  and  work  was  commenced  at  once, 
excavation  for  the  basement  and  foundation  walls 
being  already  practically  complete. 

The  building  will  be  of  three  storeys,  the  ground 
floor  being  of  steel  construction  and  the  two  upper 
floors  in  mill  construction.     The  ground  floor  will  be 


devoted  to  stores.  The  first  floor  will  be  fitted  up  for 
use  as  doctors'  or  dentists'  offices,  or  as  general  bu.si- 
ness  offices,  and  the  top  fl(K)r  will  probably  be  ar- 
ranged as  an  assembly  or  dance  hall,  with  anterooms 
suitable  to  the  purpose. 

The  architects  for  the  building  are  Messrs.  Mac- 
lure  and  Mort,  of  \'ancouver,  and  the  owner  is  V..  D. 
Farmer,  of  Fort  Worth,  Texas,  U.S.A.,  represented 
by  Messrs.  Sharpies  and  Sharpies,  agents,  of  Van- 
couver, B.  C  This  is  the  first  business  block  of  any 
considerable  size  to  be  erected  in  Vancouver  for  some 
time,  but  several  other  buildings  of  this  nature  are 
in  contemplation  or  in  the  plan  stage  at  present,  and 
a  revival  of  activity  in  this  line  of  contracting  is 
<|uite  likely  to  ensue. 


Excavating   for    new   store   and   ofBce   block   in   Vancouver,    B.C. 


Partial  Construction  of  Sewer 
System  at  Chilliwack,  B.C. 

Additional    Pumping    Station    to    Make   the 
Lift    in    Two    Stages — Vitrified 
'  Clay   Sewers 

Tenders  will  shortly  be  considered  for  the 
j)artial  construction  of  the  sewerage  system  of  the 
town  of  Chilliwack,  B.  C,  in  the  business  section  of 
the  town.  The  work  will  include  an  additional  pump- 
ing station  to  the  one  now  in  operation,  which  will 
have  the  effect  of  making  the  lift  in  two  stages,  in- 
stead of  in  one  as  at  pre,sent.  The  consulting  engi- 
neer, Mr.  C.  Breckenridge,  of  Vancouver,  decided 
on  thi.s  feature  of  the  work  as  the  most  satisfactory 
means  of  avoiding  the  treacherous  quicksands  which 
are  encountered  in  deep  trenching  in  this  section  of 
the  country,  the  general  average  depth  being  kept  be- 
tween five  and  six  feet  in  the  firm  upper  stratum. 

The  sewers  to  be  laid  will  be  of  vitrified  clay  pipe 
in  size  from  12"  to  6"  and  the  force  main  from  the 
Vump  station  will  be  of  6"  diameter  cast  iron  pipe 
and  will  be  283  feet  in  length.  The  pump  station 
itself  will  be  of  concrete,  14'  x  12*  in  plan,  and  will  be 
equipped  with  two  4"  vertical  centrifugal  pumps,  elec- 
trically driven,  with  automatic  float  control. 

No  changes  are  being  made  in  the  town's  sewage 
disposal  system,  which  as  at  present  organized  ctm- 
sists  simply  of  two  separator  or  sediment  tanks,  with- 
out septic  action.  Sludge  from  the  tanks  is  periodically 
removed  and  used  as  fertilizer  in  the  neighborhood. 

Quantities  Involved 

The  work  includes  .something  over  3.500  cu.  vd>. 
of  excavation  and  backfilling  and  the  folK)Wfng  sched- 
ule of  quantities,  in  which  the  principal  items  onlv  are 
listed: — 

12"  vitrified  pipe       2.210  ft. 

10"  vitrified  pipe       1,7()3  ft. 

X"  vitrified  pipe       1,18<)  ft. 

6"  vitrified  |)ipe       393  ft. 

6"  cast  iron  force  main   283  ft. 

Plank  pipe  supports 6,000  flmi. 

Concrete    1.3.6.    for    pi])e   cradles    ^c.  yds. 

Manholes  and  lampholes     25  app. 

?umi)ing  station  excavation      120  c.  yds. 

Tunrping  station  concrete       60  c.  yds. 

Tumping  statitm  reinforcing  steel         1,800  lbs. 
Pumping  station  waterproofing    . .      1,120  sq.  ft 
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Special  Methods  Developed  to  Handle 
Vancouver's  Paving  Programme 

80,000  Sq.  Yds.  of  Asphalt  Penetration  Pavement  Have  Been 

Contracted  for— Material  Supplied  to  Contractors  at  Working 

Temperature — Spraying  Device  of  New  Design 

By  J.  B.  HOLDCROFT,  A.M.E.I.C. 
Contract  Record  Correspondent 


Paving  contracts  totalling  80,000  sq.  yds.  have  re- 
cently been  let  in  X'ancouver,  B.  C,  to  the  United 
i'aving  &  Construction  Co.  Ltd.,  of  that  city,  and 
rapid  progress  is  being  made  with  the  work,  which 
will  be  all  laid  within  the  present  season.  The  con- 
tract covers  about  ten  miles  of  streets,  distributed 
over  the  city,  the  policy  of  the  city  works  dtpart- 
ment  being  to  improve  a  network  of  primary  roads 
before  extensive  im])rovement  programmes  are  un- 
dertaken on  roads  which  are  purely  residential  in 
character. 

The  width  of  the  pavement  is  16  feet  in  nearly  all 
cases  and  the  t\'pe  is  asphalt  ""penetration  system," 
a  system  which  is  being  brought  to  a  high  degree  of 
I)erfection  by  the  Vancouver  engineers.  It  is  also 
\ery  economical,  the  contract  price,  excluding  the 
preparaton  of  the  subgrade,  which  is  being  done  by 
the  department  of  works  by  day  labor,  being  $1.84 
per  square  yard.  No  curbs  or  edge  pieces  are  used, 
the  asphalt  finishing  uj)  against  the  clay  subsoil. 

Eight  inches  of  r(jck,  compressing  to  six  inches, 
are  used  in  the  construction  of  the  pavement.  The 
material  is  laid  in  two  courses,  the  first  consisting  of 
a  5  inch  thickness  of  coarse  rock  about  3  inches  in 
size.  This  is  rolled  and  keyed  with  a  light  layer  of 
•)4  inch  rock,  the  rolling  being  continued  until  the 
base  is  thoroughly  compacted,  but  being  stopped  be- 
fore the  material  commences  to  'fracture.  This  is 
then  given  a  coating  of  hot  asphalt  at  300  degrees 
y2  gallon  being  used  to  the  square  yard.  The  next 
layer  of  stone  consists  of  3  inches  of  lj4  inch  rock, 
which  is  also  rolled  and  sprayed  with  asphalt,  lyi 
gallons  being  used  to  the  square  yard  in  this  case. 
A  1   inch  coat  of  %  inch  rock  is  rolled  on  following 


the  hca\y  application  of  asphalt,  and  is  finished  with 
a  flush  coat  of  asphalt  of  j-'^  gallon  per  square  yard, 
and  the  surface  is  finished  off  with  a  light  layer  of 
torjjedo  gravel  or  crushed  rock,  (J4"  size)  which  is 
rolled  heavily  on  a  hot  day  to  bring  up  the  asphalt 
to  the  surface. 

The   particular   advantages   claimed   for   this    type 


Tank    car,    with    asbestos    and    galvanizeri    iron    lagging,    used    to 
carry    hot   asphalt   from    refinery    to    contractor's   yard 

of  pavement  are  the  cheapness  and  ease  of  construc- 
tion ;  the  short  time  the  roads  are  necessarily  closed 
to  traffic ;  the  fact  that  the  construction  is  excep- 
tionally solid  and  long  wearing,  due  to  the  rolling 
of  the  material  before  the  application  of  the  asphalt, 
which  greatly  assists  the  production  of  a  firm  me- 
chanical bond  or  interlock ;  the  possibility  of  ac- 
curate selection  of  materials  and  their  proper  dis- 
position and  gradation  of  sizes  throughout  the  thick- 
ness of  the  pavement.     Experience  has  proved  main- 


Spreading    H    in.    chips    over    rolled    first    course    prior    to 
application  of  asphalt 


Spreading    second    course    over    asphalted    lower    course 
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Spray  machine  applying  I'A   gal.   of   o»pi.<.ii   pti    aij.    yu.      i..«.vi. 
on    road    by    live    steam,   the   penetration    is   excellent 

tciiancc  charges  to  be  excei)ti()nally  low  for  this  type 
of  pavement  under  Pacific  Coast  conditions. 

Special  Construction  Methods 

Some  unique  and  most  economical  methods  have 
been  devised  by  the  United  I'avinfj  &  Construction 
Co.,  the  contractors,  for  the  handliny^  of  this  ty|)e  of 
work,  which  is  their  specialty.  Mr.  D.  Johnston,  the 
manager  of  the  comiiany,  has  had  a  very  extensive 
experience  in  that  line,  as  engineer  to  the  munici- 
palities of  South  Saanich  and  I'oint  (Jrey,  B.  C.  The 
constant  sui)ply  of  hot  asphalt  being,  of  course,  one 
of  the  main  problems,  it  has  been  found  i)ossible, 
with  the  co-operation  of  the  Imperial  Oil  (.'onipany, 
who  supply  the  material,  to  have  it  delivered  at  the 
contractor's  yard  at  practically  the  working  tempera- 
ture of  300  degrees.  Four  tank  cars  have  been  spec- 
ially fitted  for  this  purpose,  with  a  coating  of  2  inches 
of  asbestos  cement  and  galvanized  iron  lagging  The 
cost  of  fitting  the  tanks  is  said  to  be  about  $1,000 
each.  The  scheme  has  i)roved  entirely  successful, 
the  asphalt  arriving  at  the  yards  at  practically  the 
same  temperature  it  had  on  leaving  the  oil  company's 
works  at  loco,  B.  C.  In  some  cases  cars  have  been 
delayed  through  shunting  operations,  and  have  taken 
from  ten  to  twelve  hours  in  transit,  and  it  has  been 
found  that  in  these  cases  only  about  twenty  degrees 
of  heat  were  lost.         , 

The  ordinary  system  for  heating  at  the  yard  is 
in  use,  the  paving  company  having  installed  a  donkey 
boiler  to  supply  sttvim  to  the  coils  in  the  tank  car 
and  for  heating  the  delivery  pii)es.  The  fact  of  the 
cars  having  been  insulated,  however,  makes  it  only 
necessary  to  maintain  the  existing  heat,  or  to  pick 
ujj  the  few  degrees  lost  in  transit  instead  of  the  usual 
necessity  of  entire  reheating  which  has  been  the  rule 
heretofore. 

Spraying  Device  of  Special   Design 

b'or  s|)raying  the  asphalt  the  paving  company  is 
•  using  a  special  machine  which  is  the  invention  of 
Mr.  Johnston,  and  which  has  proved  entirely  satis- 
factory in  its  trials  on  this  work,  averaging  a  per- 
formance of  4.(XX)  gallons  per  day  .sprayed,  with  a 
three  mile  haul  to  the  yard  for  refilling. 

The  spray  machine,  which  is  mountid  on  an  ordi- 
nary three  ton  truck  chassis,  consists  essentially  of 
three  main  parts,  the  storage  tank  of  about  500  gal, 
ca])acity,  a  small  boiler,  and  the  pump  and  engine,  to 


Applying    aiphalt    with    hand    tpray    at 


which  is  connected  by  a  system  of  pi[>ing  the  tank 
and  the  adjustable  spraying  nozzles,  which  can  be  ad- 
justed to  any  desired  width  of  road. 

The  boiler  is  fired  by  a  three  burner  oil  furnace, 
and  maintains  a  head  of  steam  which  supplies  the 
coils  in  the  storage  tank,  which  is  insulated  with  as- 
bestos, and  which  also  supplies  live  steam  to  the  noz- 
zles and  their  piping  system.  It  is  this  feature  of  the 
machine  which  has  made  it  practical  to  spray  with 
ashpalt  as  the  pipes  are  kept  clear  at  ail  times  by  the 
steam,  which  is  turned  on  before  the  a.sphalt  enters 
the  pipes  and  is  left  flowing  for  sufficient  time  after 
the  flow  of  asphalt  has  been  checked  to  completely 
clear  the  system.  The  nozzles  used  are  exceedingly 
simple,  and  without  any  internal  obstructions.  They 
are  of  the  exposed  jet  type  and  throw  a  broad,  fan- 
shaped  spray  so  adjusted  that  every  inch  of  width  of 
the  road  is  covered. 

The  pump  is  of  the  rotary  type  and  is  reversible,  so 
that  it  can  be  used  either  for  filling  the  storage  tank 
from  the  tank  car,  or  for  its  primary  purpose,  the 
[)umping  of  a.sphalt  to  the  jet.s.  It  is  driven  through 
a  clutch,  in  this  first  machine  by  a  Ford  automobile 
engine  mounted  just  behind  the  tank.  The  pump 
runs  at  constant  speed  and  adjustment  of  the  required 
flow  through  the  nozzles  is  made  by  allowing  a  cer- 
tain quantity  of  the  as])halt  to  return  to  the  tank  by 
way  of  a  by-pass. 

Adjustment  of  the  application  is  also  made  to  some 
degree  by  regulation  of  the  speed  of  the  machine  in 
■passing  over  the  road,  but  the  principal  adjustment 
is  the  by-pass  just  mentioned.  .'\s  stated,  the  width 
of  application  is  regulated  by  adjustment  of  the 
length  of  the  nozzle  arms.  Street  intersections,  how- 
ever, are  covered  by  a  hand  spray,  manipulated  by 
one  of  the  machine  operators,  and  supplied  with  steam 
in  exactly  the  same  manner  as  the  fixed  nozzles.  .\p- 
plication  for  patents  covering  the  machine  has  been 
made  by  Mr.  Johnston,  the  inventor,  and  it  is  to  be  ex- 
pected that  it  will  have  an  exceedingly  useful  future. 
judging  from  the  performance  which  is  being  main- 
tained on  the  present  contract. 


The  new  Coliseum  at  the  Canadian  National 
Exhibition  is  the  largest  and  most  costly  build- 
ing ever  erected  on  a  permanent  Pair  grounds. 
It  cost  $1,000,000,  while  an  additional  tUO.OOO  is 
being  spent  in  equipment. 
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Essentials  of  an  Engineering  Training 

What  the  Technical  Colleges  Should  Attempt  to  Develop  in  Those  Who 

Aspire  to  the  Engineering  Profession — How  They  Fall 

Short  of  Modern  Demands 


In  view  of  the  fact  that  the  technical  colleges 
throughout  the  country  will  soon  be  reopening  for 
the  fall  term  with  a  fresh  registration  of  engineering 
aspirants  the  following  paper  by  John  H.  Dunlap  is  of 
interest.  Mr.  Dunlap  is  secretary  of  the  American 
Society  of  Civil  Engineers  and  was  formerly  professor 
of  hydraulics  and  sanitary  engineering  at  the  Uni- 
versity of  Iowa.  He  can,  therefore,  write  with  author- 
ity. The  paper  was  presented  to  the  Society  for  the 
Promotion  of  Engineering  Education. 

In  1918,  Charles  R.  Mann  reported  in  Bulletin  No. 
11,  Carneigie.  Foundation  for  the  Advancement  of 
Teaching,  "A  Study  of  Engineering  Education"  that 
he  sent  to  the  30,000  members  of  the  four  founder 
engineering  societies  a  list  of  six  groups  of  qualities 
headed  by  character,  judgment,  efficiency,  understand- 
ing of  men,  knowledge,  and  technique.  He  requested 
that  the  list  be  returned  with  these  six  qualities  num- 
bered in  the  order  of  their  importance  in  determining 
engineering  success.  In  the  seven  thousand  replies 
which  were  received,  the  character  group  was  voted 
almost  unanimously  a  place  at  the  head  of  the  list 
while  technique  was  at  the  bottom  of  the  list.  While 
we  all  agree  as  to  the  importance  of  character,  we 
all  know  that  without  a  mastery  of  technique,  an  engi- 
neer is  a  failui-e.  Such  a  discussion  is  fruitless.  Fur- 
thermore, to  tell  an  engineering  college  that  charac- 
ter is  important  without  indicating  the  educational 
process  by  which  the  college  may  develop  character, 
is  not  of  great  assistance. 

Ten  Essentials 
In  that  which  follows  an  attempt  is  made  to  speci- 
fy the  sources  from  which  character  springs,  in  so 
far  as  the  engineering  college  is  concerned.  I  believe 
that  no  one  of  the  accomplishments  to  be  specified 
can  be  omitted  from  the  preparation  of  the  engineer 
without  failure  resulting.  The  first  five  specifications 
are  general,  and  represent  acquirements  that  every 
educated  man  should  have.  The  last  five  are  more 
technical,  and  represent  the  additional  acquirements 
peculiarly  necessary  for  the  engineer. 

1.  Every  educated  man  shall  know  his  environ- 
ment. To  know  one's  environment  in  this  era  re- 
quires at  least  an  understanding  of  the  principal  facts 
of  history,  biology,  geology,  and  astronomy ;  mathe- 
matics, physics  and  chemistry;  sociology,  political 
science  and  economics.  It  would  be  impossible  for 
everyone  to  cover  the  details  of  these  subjects  as  they 
are  now  presented  in  most  of  our  curricula.  Readjust- 
ment of  our  present  water-tight  compartment  system 
of  departmental  organization  would  have  to  be  made. 

2  Every  educated  man  shall  know  himself.  Self, 
as  here  used,  has  the  broad  meaning  which  includes 
not  only  the  individual  ego,  but  also  things  and  people 
that  act  and  react  upon  the  individual.  For  a  man  to 
know  himself,  he  must  know  those  great  storehouses 
of  human  thought  and  aspiration,  literature,  music 
and  art.  He  must  know  the  principal  facts  of  philoso- 
phy and  of  psychology.  The  task  today  of  knowing 
self  is  far  more  difficult  than  in  the  days  when  to 
"know  thyself"  became  the  ideal  of  the  young  Greek. 


And  yet  many  of  our  graduates  do  not  attain  even  the 
standard  of  the  Greek,  to  say  nothing  of  that  early 
Hebrew  discovery  in  psychology :  "The  fear  of  the 
Lord,  that  is  wisdom  ;  and  to  depart  from  evil  is  un- 
derstanding." Illustrations  of  the  failure  of  modern 
education  in  these  respects  are  all  too  easy  to  find. 
For  example,  I  have  had  an  experience  with  a  gradu- 
ate student  which  has  made  me  very  thoughtful  con- 
cerning a  system  of  education  which  permits  a  man 
to  become  a  graduate  student,  who  is  still  a  child  so 
far  as  his  knowledge  of  himself  and  of  his  environ- 
ment is  concerned. 

3.  Every  educated  man  shall  think  well. 

4.  Every  educated  man  shall  write  well. 

5.  Every  educated  man  shall  speak  well.  It 
would  seem  that  these  last  three  specifications  were  . 
so  axiomatic  that  our  educational  process  would  insist 
upon  them.  If  one  really  wishes  to  know,  however, 
how  little  attention  is  paid  to  these  accomplishments 
in  our  engineering  courses,  he  should  serve  as  secre- 
tary of  a  good-sized  engineering  society.  Such  an 
experience  would  lead  inevitably  to  the  conclusion 
that  a  pitably  small  percentage  of  engineers  can  think 
well,  write  well,  or  speak  well. 

6.  Every  engineer  shall  know  the  sources  of  sci- 
entific information.  He  should  be  at  home  in  libra- 
ries, and  be  able  to  determine  what  has  been  written 
upon  any  subject  in  which  he  may  be  interestecj- 

7.  Every  engineer  shall  be  skilled  in  using  the 
method  of  applied  science  to  solve  engineering  prol;- 
lems.  He  must,  of  course,  first  master  the  funda- 
mental i^rinciples  of  applied  science  so  far  as  they  are 
tools  of  the  engineer.  Right  here  the  line  is  most 
sharply  drawn  between  the  engineer  and  the  physicist, 
between  the  applied  scientist  and  the  scientist.  The 
physicist  needs  only  to  know  the  fundamental  prin- 
ciples of  science,  while  the  engineer  must  not  only 
know  them,  but  also  know  how  to  apply  them. 

8.  Every  engineer  shall  be  thoroughly  trained  in 
costs  and  values.  One  definition  of  an  engineer  is 
that  he  can  do  for  one  dollar  what  anyone  can  for  two. 
In  almost  all  engineering  work  the  final  control  of  de- 
sign and  construction  is  cost.  Despite  the  controlling 
importance  of  costs  and  values,  very  little  of  scientific 
worth  concerning  them  is  to  be  found  in  our  text- 
books, or  magazines. 

9.  Every  engineer  shall  prove  himself  to  be  an 
economic  asset  in  his  wofk,  and  shall  understand  the 
commercial  and  ethical  aspects  of  professional  prac- 
tice. Throughout  his  entire  college  course  he  should 
be  taught  to  look  upon  himself  as  one  who  by  his 
peculiar  skill  can  save  his  employer  much  useless  ex- 
penditure, whether  his  employer  be  a  private  individ- 
ual, or  a  group  of  individuals  like  a  county  board  of 
supervisors,  a  city  council,  or  the  public  in  general 
Many  of  the  counties  in  Iowa  are  so  little  convinced 
that  an  engineer  is  an  economic  asset  to  them,  that 
they  do  not  hesitate  to  advertise  for  bids  for  engineer- 
ing services,  and  to  accept  the  lowest  bid.  Only  a 
few  weeks  ago  such  a  case  occurred  in  one  of  the 
counties,      The    secretary    of  the    Iowa    Engineering 
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Society,  learning  at  the  last  minute  what  was  planned, 
sent  the  county  auditor  a  letter  which  arrived  at  the 
moment  the  bids  were  being  opened.  Therefore,  the 
letter  was  opened  and  read  along  with  the  bids.  Part 
of  it  read  as  follows:  "Your  county  engineer  is  a 
vital  factor  in  the  conduct  of  the  affairs  of  your  coun- 
ty, and  upon  him  depends  a  great  deal  how  much 
money  is  saved  to  your  county  in  carrying  out  the 
road  program.  It  is  considered  unethical  among  the 
best  class  of  engineers  to  submit  bids  on  the  basis  of 
salary,  and  for  this  reason  your  county,  more  than 
likely,  will  not  get  the  best  engineering  services.  The 
best  engineer  you  can  get  should  save  your  county 
more  than  his  salary  in  any  year.  If  he  cannot,  he 
has  very  little  excuse  for  existing.  With  these  facts 
in  mind  you  will  see  that  it  is  to  your  interest  to  em- 
ploy your  engineer  on  the  basis  of  his  fitness  for  the 
position."  Strange  to  say,  the  board  of  supervisors 
was  so  imjjressed  by  this  letter  that  they  rejected  all 
bids  and  re-employed  their  former  ctjunty  engineer. 
This  situation  would  never  have  develo|)ed  if  this 
conuty  engineer  had  been  taught,  in  his  college  days, 
to  look  upon  himself  as  an  economic  asset  to  his  em- 
ployer, and  if  he  had  been  taught  the  necessity  of 
proving  it  to  his  employer  from  time  to  time.  Anyone 
who  does  not  enjoy  cost  data,  whether  api)lied  to  con- 
struction work  or  to  his  own  job,  probably  is  out  of 
place  in  the  engineering  profession. 

10.  Every  engineer  shall  be  taught  throughout  his 
college  course  that  one  of  his  chief  functions  is  to 
serve  his  community.  Recently  I  asked  Dr.  Edward 
T.  Devine,  the  sociologist,  in  what  direction  he  con- 
sidered the  greatest  hope  of  our  municipalities  to  lie. 
He  answered!  at  once,  in  substance,  in  the  ai)plicatic)n 
to  community  affairs  of  the  abilities  of  technically 
trained  men.  In  spite,  however,  of  the  manifest  op- 
portunities for  service  in  our  communities,  composed 
as  they  are  today  i)rincipally  of  engineering  units,  ous 
engineers  do  not  occupy  their  rightful  positions  of 
leadership.  At  a  dinner  some  time  ago,  I  asked  a 
woman  who  was  a  leader  in  the  community  affairs  of 
her  town,  a  small  county-seat  of  less  than  four  thou- 
sand |)opulation  whether  she  was  acquainted  with  the 
county  engineer.  Imagine  my  surprise  to  learn  that 
she  had  not  yet  heard  of  him.  As  a  sequel  to  this 
story,  it  should  be  added  that  a  few  weeks  ago  this 
county  changed  county  engineers.  Of  course  part  of 
the  trouble  is  that  the  training  of  the  engineer  is  so 
narrow  that  he  feels  himself  uncomfortable  and  em- 
barrassed when  he  attempts  to  help  in  jjublic  affairs. 
If  the  major  part  of  the  above  specifications  could  be 
carried  out,  the  engineer  would  find  himself,  as  the 
years  of  practical  experience  came  to  him,  the  best 
prei)ared  man  in  his  community,  and  as  a  natural  re- 
sult, would  assume  leadership.  While  this  has  an  im- 
portant bearing  on  the  relative  standing  of  engineer- 
ing as  compared  with  other  professions,  it  is  even 
more  important  from  the  viewpoint  of  the  community, 
and  its  need  of  men  skilled  in  the  method  of  applied 
science. 

Specifications  Not  Met 

The  first  five  specifications,  which  are  really  essen- 
tial to  every  man  who  calls  himself  educated,  are  for 
the  most  part  ignored  in  our  present  engineering 
courses.  Of  the  last  five,  which  are  intended  to  apply 
r-articularly  to  engineers,  only  one  now  receives  care- 
ful attention:  namely,  the  seventh,  that  every  engineer 
shall  be  skilled  in  the  knowledge  and  application  of 
the  fundamental  principles  of  science.    The  other  nine 


specifications  may  be  met  after  graduation,  and  some 
engineers  have  found  time  to  do  this,  but  for  the  most 
part,  the  young  graduate  finds  himself  so  busy  for  the 
first  ten  years  furthering  his  knowledge  of  technique 
that  he  has  little  time  for  other  study.  Except  for 
the  successful  few,  therefore,  some  substantial  pro- 
gress in  these  ten  objectives  must  be  attained  before 
graduation. 

The  Time  Required 

To  cover  the  ground  outlined,  the  course  probably 
must  be  lengthened  to  five,  and  eventually  to  six  years, 
although  much  tjme  can  be  saved  by  certain  modifica- 
tions of  the  existing  four-year  course. 

But  it  would  probably  be  unwise  to  require  all  the 
students  who  begin  an  engineering  course  to  take  the 
entire  five  or  six  years.  A  better  plan  would  be  a 
two-stage  method,  similar  to  that  by  which  engineer- 
ing is  now  taught  in  France  and  Italy.  To  quote 
from  the  report  of  the  Committee  on  Technical  Edu- 
cation of  the  Mining  and  Metallurgical  Society  of 
.America;  Bulletin  No.  150,  Vol.  14,  Sept.  30,  1921,  p. 
175:  "In  France  and  Italy  engineering  is  taught  in 
two  stages.  The  more  advanced  stage  which  aims  to 
turn  out  actual  engineers  of  training,  ability,  and  pow- 
er, is  open  only  to  those  who  have  proved  their  right 
to  enter  it  by  conspicuous  ability  and  fitness  in  the 
first  stage.  And  the  first  stage,  though  preparatory 
to  the  second,  is  so  designed  that  the  majority  whose 
college  career  ends  with  it  are  not  turned  loose  as 
two-spot  engineers,  yet  ill-fitted  by  training  and  be- 
cause of  pride  to  do  anything  else.  Instead,  they  are 
equipped  to  step  into  positions  of  intermediate  re- 
sponsibility, where  they  do  high-grade  work  with  en- 
tire self  respect." 

This  suggests  that  the  first  four  years  of  an  engi- 
neering course  be  ])lanned  to  fit  men  with  no  partic- 
ular engineering  ability  to  assume  the  subordinate 
positions  in  industry.  The  regular  college  degree  of 
B.  S.  might  be  given  at  the  conclusion  of  the  four- 
year  period.  Then  tho.se  who  have  shown  themselves 
fit  for  advanced  technical  work  in  engineering  should 
be  encouraged  to  enter  the  fifth,  or  the  fifth  and  sixth 
years  of  the  complete  course,  from  which  they  might 
be  graduated  with  the  professional  degree  of  C.  E. 

The  Challenge 

We  should  not  be  alarmed  at  the  suggestion  to 
increase  the  length  of  course,  in  order  to  prepare  the 
engineer  more  adequately.  During  the  early  history 
of  the  Rensselaer  Polytechnic  Institute,  one  year  was 
sufficient.  We  have,  therefore,  already  added  three 
years  to  the  course,  and  should  e.xpect  to  add  more 
as  science  expands.  The  engineer  has  been  making 
over  the  world  until  we  are  now  in  the  midst  of  a 
mechanical  age.  Notwithstanding  this,  we  have  al- 
lowed the  preparation  of  our  engineers  to  lag  behind 
the  preparation  for  the  other  professions,  and  have 
actually  lost  the  position  of  leadership  occupied  twen- 
ty years  ago.  Dean  Mortimer  E.  Cooley,  pase-presi- 
dent  of  this  society,  recently  expressed  it  in  this  way : 
"The  engineer  a  generation  ago  was  better  prepared 
to  do  the  work  of  his  generation  than  is  the  engineer 
of  today  prepared  to  do  the  work  of  this  generation." 

We  should  insist  that  the  engfineer  be  the  most 
carefully  prepared  man  of  our  generation.  He  should 
know  his  environment  and  know  himself;  he  should 
think  well,  write  well,  and  speak  well ;  he  should  be 
familiar  with  the  sources  of  scientific  information; 
he   should   know   the   fundamental   principles  of  his 
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calling  and  their  application  to  the  work  of  his  pro-  type  of  service  that  goes  to  upbuild  not  only  his  com- 

fession ;  he  should  understand  the  controlling  import-  munity,  but  his  nation,  and  the  world.     Even  as  sci- 

ance   of   costs   and   values   and   become   an    economic  ence  and  industry  today  are  international,  so  should 

asset  wherever  he  goes;  and  he  should  lead  in  every  be  the  thinking  of  the  engineer. 

Concrete  for  Water-Holding  Structures 

The  Economy  of  Reinforced  Concrete  Both  in  Capital  Cost  and 

Maintenance — Reservoirs,  Dams  and  Pipes  of 

Concrete — Discussion  of  Special  Points 

By  H.  C.  RITCHIE 

Read  before  the  Institution  of  Water  Engineers   (British) 
(Continued  from  last  issue) 


Having  referred  to  conditions  which  must  be  ob- 
served in  the  design  and  construction  of  water-hold- 
ing structures,  all  of  which  must  tend  to  increase  their 
cost,  the  question  is  raised  as  to  whether  or  not  rein- 
forced concrete  can  be  substituted  economically  for 
the  older-established  materials  of  construction. 

It  is  quite  obvious  that  no  general  assertion  in  the 
affirmative  can  be  made,  as  so  much  depends  upon 
local  conditions,  materials  available,  class  or  type  of 
structure  under  consideration,  and  the  alternative 
structural  material  with  which  reinforced  concrete  is 
compared. 

Advantage  of  Concrete 
As  an  alternative  to  structural  steel  or  a  combina- 
tion of  structural  steel  and  cast-iron  in  the  construc- 
tion of  water  towers  or  tanks,  there  can  l)e  no  dispute 


Crete    where    structures    of   equal    strength    are    com- 
pared : — 

Reinforced   concrete   waif,  per  bay   of  S  ft.  6   in.   length. 


4^    1/3  yds.   cu.   Concrete  ....      at  60s.  cu.  yd. 

42  yds.   sup.   Timber  centering  at  5s.   sup.  yd. 

cwts.    Reinforcing    steel    including 

bending    and    fixing    at  17s.  cwt.    . 


29 


£ 

s.     d. 

IH 

0     0 

10 

10    0 

24     13    0 


Total  per  8  ft.  (!  in.  bay    £48 


3     0 


Total  per  foot  run  of  reinforced  concrete   wall    ....       £   5     13     3 
Mass   concrete   wall   per   foot    run : — 

4       yds.  cu.  Concrete    at  24s.  cu.  yd.    ... 

2%   yds.  sup.     Internal     centering     at  5s.  sup.  yd.    . .  . 
3       yds.  sup.    External    centering   at  3s.  6d.  sup.  yd.    . 


£ 

s. 

d. 

.     !t 

12 

0 

.      0 

11 

3 

0 

10 

6 

Total  per  foot  run  of  mass  concrete  wall   £10     13     9 

Service  Reservoirs 

For    service    reservoirs    mainly    or    wholly    in    the 
ground,  or  surrounded  by  earth  embankment,  the  re- 
as  to  its  very  marked  economv.  both  in  capital  cost      *"'^  ^J  f.  compan.son   of  costs  depends  largely  upon 
and  cost  of  maintenance,  and 'as  reinforced  concrete      ^^^       ,'\l  f,  "^^^'^'S^n  f  the  alternatives.     For 

undoubtedly  lends  itself  much  more  readily  to  archi-  '^'^^'iiple.  the  walls  of  a  reinforced  concrete  reservoir 
tectural  treatment  there  seems  to  be  no  sound  reason  ""^^'"  ^"'^'^  conditions  would  be  designed  to  take  the 
why  its  adoption  should  not  be  universal  in  this  con-  "maximum  external  earth  pressure-i.e.  with  the  em- 
nection  '  bankment  in  a  wet  condition — while  the  reservoir  is 

The"  same   advantages,   although    perhaps    not   al-      ^"^5'^^   ^"^  alternately   the   full   internal   water   pres- 
ways  so  pronounced  so"  far  as  initial  cost  is  concerned,      ^"'■^.  '^^^  the  minimum  statical  earth  pressure  exerted 


makes  reinforced  concrete  preferable  to  structural 
steel  as  a  material  of  construction  for  bridges  and 
similar  structures  exposed  to  the  action  of  the  weather. 
The  cost  of  maintenance,  which  is  extremely  heavy 
under  the  best  of  conditions  in  the  case  of  naked  steel 
structures,  is  reduced  almost  to  nil  in  the  case  of  rein- 
forced concrete,  and  for  fuel  storage  bunkers  this  ma- 
terial has  an  additional  advantage  on  account  of  its 
superior  fire-resisting  qualities. 

As  a  substitute  for  masonry,  brickwork  or  mass 
concrete,  its  economy  and  general  superiority  cannot 
be  claimed  in  quite  the  same  terms.  In  the  case  of 
tanks  or  reservoirs  situated  almost  entirely  above 
ground,  however,  it  may  be  said  that  reinforced  con- 
crete under  average  conditions  is  more  economical 
in  first  cost,  and  possibly  is  less  expensive  in  main- 
tenance charges  than  the  alternatives  referred  to. 

It  is  probably  exceptional,  however,  in  this 
country,  although  quite  customary  in  situations  where 
severe  frost  is  not  to  be  contended  with,  to  construct 
service  reservoirs  of  appreciable  size  entirely  above 
ground  and  without  earth  embankment ;  but  the  au- 
thor has  met  such  cases  where,  for  reasons  of  economy 
or  difficulties  of  the  site,  earth  embankments  have 
been  dispensed  with  altogether,  and  in  this  class  of 
construction  the  economy  of  reinforced  concrete  con- 
struction is  most  marked. 

The  following  estimated  comparison  of  cost  is  a 
striking  example  of  the  economy   of  reinforced  con- 


on  the  outside  of  the  wall — i.e.,  with  the  embankment 
in  a  dry  condition. 

The  author  has  noted,  however,  that  in  the  case 
of  mass  concrete  construction,  designs  quite  frequently 
cover  the  first  condition  only,  and  that  reliance  is 
placed  upon  the  earth  embankment  to  resist  the  burst- 
ing pressure  with  the  reservoir  full.  Whereas  if  the 
statical  pressure  only  of  the  earth  on  the  back  of  the 
wall  be  taken  as  the  maximum  assistance  from  the 
embankment,  a  much  heavier  section  of  wall  results. 

For  the  roofs  of  service  reservoirs  there  is  probably 
no  more  suitable  material  of  construction  than  rein- 
forced concrete,  unless  it  be  a  combination  of  mass 
concrete  arches  or  domes  with  reinforced  concrete 
beam  or  arch  supports,  which  under  certain  conditions 
might  be  less  expensive  than  reinforced  concrete  slabs 
and  beams. 

From  structural  considerations  the  author  dislikes 
the  use  of  large  steel  section  in  concrete  work,  as  the 
effect  of  embedding  such  sections  in  concrete  is  to 
prohibit  them  from  working  as  they  were  designed  to 
do.  This  practice  is  always  wasteful  of  material,  and 
there  is  always  difficulty  in  suitably  protecting  com- 
paratively extensive  flat  steel  surfaces  to  which  the 
concrete  will  not  effectively  adhere. 

Reinforced  Concrete  for  Dams 

Reinforced  concrete  has  not  so  far  been  effectively 
used  in  this  country  for  the  construction  of  dams 
or   impounding   reservoirs    of  any    very   considerable 
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size,  altlioufi^h  there  are  now  probably  a  hundred  or 
more  successful  exam])lcs  in  America. 

One  of  the  earliest,  and  a  very  notable  example, 
is  the  Ambursen  dam,  built  nearly  twenty  years  ajjo, 
and  of  this  tyi)c  about  seventy  more  recent  examples 
are  now  in  existence. 

The  general  arrangement  of  constructiim  of  such 
dams  is  a  flat  slab  on  the  water  face,  carried  upon 
transverse  buttresses,  s|)aced  according  to  the  re(|uire- 
ments  of  the  water  load.  These  buttresses  are  in 
turn  carried  upon  a  continuous  horizontal  foundation 
slab  designed  to  distribute  the  load  uniformly  in  the 
longitudinal  direction  of  the  dam. 

The  water  face  is  usually  inclined  at  about  45  deg., 
and  it  will  be  obvious  that  with  this  slope  of  up- 
stream face  and  with  the  faces  of  the  buttresses  verti- 
cal on  the  down  stream  side,  the  central  line  of  water 
pressure  when  the  reservoir  is  full,  will  cut  the  base 
on  the  outer  edge  of  its  middle  third,  so  that  a  com- 
bination with  the  weight  of  the  structure  itself  will 
bring  the  resultant  thrust  just  within  the  middle 
third. 

If  a  more  uniform  distribution  of  ground  pressure 
is  considered  to  be  desirable,  this  can  be  attained  by 
including  the  down-stream  faces  of  the  buttresses, 
and  a  batter  of  1  in  4  will  bring  the  resultant  approxi- 
mately on  to  the  middle  line  of  the  base,  so  that 
a  uniformly  distributed  foundation  pressure  will  be 
given  when  the  reservoir  is  full. 

Since  the  construction  of  the  Ambursen  dam,  sev- 
eral designers  have  developed  modified  types  of  hollow 
concrete  dams,  although  there  has  l)een  little  dejjarture 
from  the  general  arrangement  described. 

The  most  notable  modification  has  l)een  the  sub- 
stitution of  arched  slabs,  with  buttresses  spaced  fur- 
ther ai)art,  for  the  flat  slab  water  face  with  closer 
spaced  buttresses.  The  first  exam|)le  oi  such  multiple 
arch  dam  was  one  built  in  California  for  the  Hume- 
Bennet  1 -umber  Company,  about  four  years  later  than 
the  Ambursen  dam. 

From  the  structural  point  of  view  the  flat  slab  type 
is  probably  the  sounder  and  more  economical. 

It  has  been  staled  that  the  hollow  concrete  dams 
referred  to  have  been  less  costly  in  construction  than 
equivalent  mass  concrete  or  masonry  dams,  and  it 
must  be  agreed  that  they  oflfer  very  distinct  advan- 
tages where  ground-bearing  values  are  limited. 

Pipes  and   Culverts 

For  pipes  and  culverts,  reinforced  concrete  of  the 
class  referred  to  in  this  paper  is  probably  economical 
only  in  the  case  of  larger  diameters  or  sections  and 
under  limited  heads  of  pressure,  say,  in  excess  of  3 
ft  6  in.  diameter  and  not  in  excess  of,  say,  40  ft.  head 
of  pressure. 

For  culverts  of  from  about  20  sq.  ft.  to  80  sq.  ft. 
internal  sectional  area,  the  author's  exi)eriencc  is  that 
a  square  or  rectangular  box  section  is  usually  much 
more  economical  in  cost  than  the  circular  section, 
which,  if  figured  on  the  accepted  basis  of  design  of 
reinforced  concrete,  calls  for  a  greater  <|uantity  of  con- 
crete, more  expensive  temporary  centering  and  more 
costly  labor  in  construction,  in  addition  to  increased 
excavation. 

Smaller  diameter  pipes,  {o  compare  economically 
with  iron  or  steel,  must  be  designed  on  (piite  a  differ- 
ent basis  of  calculation  and  constructed  by  means  of 
some  special  process  which  will  ensure  a  concrete  of 
a  higher  and  more  tmiformly  reliable  tensile  efficiency. 


Such   special   methods  of  manufacture  do  not  come 
under  purview  of  this  i)aper. 

The  author  does  not  claim  that  in  every  individual 
case  of  the  types  of  structures  to  which  he  has  re- 
ferred as  being  suitable  ai)plications  of  reinforced  con- 
crete it  will  be  economical  to  adoj»t  it,  but  its  con- 
sideration is,  in  the  majority  of  such  cases,  well  worth 
while;  and  if  its  economy  cannot  be  estal)lished  f<jr 
the  comi)lete  structure  under  consideration,  it  can 
almost  invariably  be  adopted  to  advantage  for  some 
portion  thereof,  or  some  modified  or  improved  form 
of  reinforced  concrete  construction  suitable  to  the  par- 
ticular requirements  of  the  case  might  be  evolved. 

Institution  of  Water  Engineers  Discussion 
The  reading  of  Mr.  Ritchie's  paper  at  the  recent 
summer  meeting  of  the  Institution  of  Water  Engi- 
neers (British)  was  followed  by  an  interesting  dis- 
cussion which  is  reported  in  "'1  he  Surveyor"  as  fol- 
lows: 

Mr.  F.  Storr  (Wrexham)  said  it  was  more  than 
forty-five  years  ago  since  he  first  used  reinforced  con- 
crete, when  he  used  very  small  angle  irons,  square 
bars,  etc.  The  reservoir  which  he  then  built  was 
not  quite  watertight — probably  the  cement  was  not 
quite  so  good  as  it  might  have  been.  He  had  a 
second  one  built  later,  which  was  watertight.  It  was 
made  with  inferior  material,  compared  with  the  first, 
but  he  had  come  to  the  conclusion,  after  a  long  ex- 
perience, that  they  must  not  expect  that  because  they 
had  one  wall  right  they  would  have  the  second  one 
right.  When  the  members  visited  the  Chester  water- 
works they  had  not  seen  the  area  on  which  it  had 
been  proposed  to  put  the  sedimentation  reservoir, 
which  was  to  be  constructed  in  reinforced  concrete 
on  the  lines  shown  by  Mr.  Ritchie  in  the  i)aper.  When 
the  question  came  up  for  consideration  as  to  what 
was  to  be  done  with  regard  to  expansion,  he  put  that 
(luestion  to  all  the  contractors,  l)oth  .American  and 
luiglish,  and  said  that  the  company  were  i>repared  to 
pay  them  so  much  money,  but  they  must  give  the 
company  a  bond  (because  the  amount  of  the  contract 
was  a  pretty  heavy  one — it  was  an  area  of  over  5 
acres)  and  if  they  would  give  the  company  a  water- 
tight structure,  ba.sed  upon  their  own  designs,  they 
would  have  £5,000;  but  if  the  reservoir  leaked  they 
would  have  to  pay  the  company  £5,000.  Not  a  single 
contractor  would  take  it,  although  the  prices  were 
varied  to  give  them  plenty  of  profit.  Not  a  single 
firm  would  guarantee  that  their  concrete  tank  would 
not  leak.  He  believed  it  was  an  exception  to  find 
either  a  reinforced  concrete  or  a  mass  concrete  tank 
which  was  absolutely  bottle-tight,  and  he  did  not 
know,  after  all,  whether  it  was  essential  that  it  should 
be  bottle-tight.  He  had  one  observation  to  make 
with  regard  to  the  expansion  joints  made  of  lead.  In 
all  the  works  he  had  been  associated  with  he  had 
invariably  specified  copper,  following  the  .\merican 
practice.  Those  who  had  had  the  opportunity  of 
studying  American  practice  would  know  that  nearly 
all  the  great  dams  built  in  the  .Adirondack  mountains 
were  built  in  blocks.  They  sejjarate  the  blocks  like 
so  many  pieces  of  stone,  and  put  expansion  joints  in 
between.  Whether  the  structures  were  watertight  iu- 
did  not  know,  but  such  was  the  uncertainty  of  con- 
crete that  they  would  never  get  two  structures  to 
expand  alike.  Concrete  was  opposed  to  all  "encourage- 
ment." and  would  crack  where  it  liked.  He  would 
ask  for  the  author's  view  as  to  what  length  they 
were   permitted    to   go   before   putting   in    expansion 


846 


THE  CONTRACT  RECORD 


joints,  and  at  what  length  apart  was  it  safe  to  put 
them  in. 

Mr.  H.  P.  Hill  (Manchester)  said  the  expansion 
of  concrete  varied  considerably  according  to  the  posi- 
tion and  degree  of  exposure  of  the  work.  For  instance, 
water  towers  were  often  constructed  of  that  material, 
and  there  were  several  examples  of  the  type  in  this 
Ijart  of  the  country.  He  had  a  particular  tower  in 
mind  where  the  depth  of  water  was  fairly  constant 
at  some  distance  below  the  top,  and  whether  it  was 
due  to  that  fact  or  not  he  did  not  know,  but  there 
was  a  general  horizontal  zone  of  dampness  to  be 
seen  about  the  water  level.  It  occurred  to  him  that  it 
might  be  due  to  the  fact  that  about  half  the  reser- 
voir was  exposed  to  the  sun,  without  the  cooling  in- 
fluence behind  the  wall  of  the,  water  which  kept  the 
lower  part  at  a  more  constant  temperature.  Turning 
to  another  matter,  he  would  like  to  mention  a  rather 
interesting  personal  experience  in  connection  with  the 
Bracebridge  Service  Reservoir  at  Lincoln.  That  reser- 
voir was  about  200  ft.  diameter,  and  it  was  con- 
structed in  six  sectors,  each  about  100  ft.  in  length. 
It  was  made  al)out  1911.  a  good  deal  of  the  wall  being 
built  in  the  spring  of  that  year,  and  the  remainder 
in  the  following  summer  and  autumn.  Nothing  hap- 
pened during  the  succeeding  winter  to  five  out  of  the 
six  sectors,  which  stood  without  any  trouble  what- 
ever, but  the  sixth,  which  had  been  made  in  the 
previous  summer,  divided  itself  equally  into  two  50-ft. 
lengths.  The  wall  split  vertically  in  a  true  and  even 
line,  the  action  of  natural  causes  thus  spontaneously 
forming  another  expansion  joint  at  the  centre  of  the 
block  where  the  tension  due  to  contraction  was  evi- 
dently most  severe.  The  type  of  expansion  joint 
adopted  in  that  case  was  very  similar  to  that  shown 
on  the  section  in  the  paper,  but  this  incident  served 
to  show  how  concrete  will,  under  certain  circum- 
stances, accommodate  itself  if  sufTcient  provision  be 
not  made  to  meet  contingencies  arising  from  varia- 
bility of  temperature. 

Mr.  Ritchie,  replying  to  the  above  and  other  dis- 
cussion stated  that  with  regard  to  expansion  joints, 
he  had  been  much  troubled  in  the  past  on  the  matter 
of  contraction,  because,  as  Mr.  Storr  had  said,  con- 
crete behaved  in  a  very  peculiar  and  apparently  in- 
consistent manner.  In  one  case  they  would  have 
concrete  cast  under  certain  conditions  which  would 
not  crack  in  a  length  of  30  ft.  to  40  ft.  or  more,  where- 
as in  another  case  under  very  similar  conditions  it 
would  crack  in  a  length  of  20  ft.  Much  depended 
upon  the  amount  of  water  used  in  the  concrete,  and 
that  was  a  thing  which  was  a  little  difficult  to  control 
in  practical  construction.  Disposition  to  crack  also 
depended  largely  on  the  temperature  and  the  weather 
conditions  during  setting  and  maturing.  It  was  the 
result  of  a  tensile  stress  set  up  in  the  concrete  by  a 
reduction  of  its  bulk,  and  the  greater  the  percentage 
of  water  used  in  the  concrete  the  greater  the  shrinkage 
on  setting.  He  had  had  a  fair  amount  of  experience 
in  the  design  and  construction  of  warehouses  and 
factories  in  reinforced  concrete,  and  it  was  extremely 
rare  that  the  floors  in  a  building  of  any  aooreciable 
length  did  not  develop  cracks  about  every  20  ft.  .A^s 
a  rule,  warehouse  floors  were  divided  into  bays,  vary- 
ing from,  say,  17  ft.  to  25  ft.,  being  the  span  of  the 
main  beams  on  to  the  columns.  A  position  half  way 
between  the  supports  was  the  usual  position  in  which 
to  stop  ofT  the  concreting  operation  at  night,  ready 
to  commence  on  the  following  morning,  and  it  was 
always   in   that  position    that   tlic   cracks   developed. 


Shrinkage  was  going  on  over  a  long  length,  and  where 
there  was  no  tensile  resistance — namely,  at  these 
planes  of  stoppage — the  thing  opened  out.  Replying 
to  one  member,  as  to  whether  there  was  any  slip  be- 
tween the  concrete  and  the  steel,  he  believed  there 
must  be  a  slight  movement  of  the  concrete  along  the 
bars  during  the  early  part  of  the  process  of  setting, 
but  thereafter  there  was  initial  compression  set  up 
in  the  steel  reinforcement,  and  generally  speaking  he 
did  not  think  any  slip  actually  took  place  after  the 
final  setting  of  the  concrete,  provided  that  too  high 
a  jjercentage  of  reinforcement  was  not  employed. 
Cracks  and  their  behaviour  were  rather  difficult  to 
explain,  but  where  they  occurred  there  was  probably 
a  slight  slip  between  the  steel  and  the  concrete  for  a 
very  short  distance  on  each  side  of  the  crack.  Where 
a  crack  occurred  the  structural  section  was  changed 
from  a  comi)osite  section  of  steel  and  concrete  acting 
together,  to  the  simple  steel  section  crossing  the  crack, 
and  at  this  point  the  stress  on  the  reinforcement  was 
consequently  intensified  and  extension  takes  place. 
He  believed  this  brief  explanation  replied  to  the  ques- 
tion raised  as  to  the  action  of  the  expansion  joints 
which  virtually  were  cracks  in  the  c(jncrete  in  i)re- 
(Ictermined  ])ositions. 

Mr.  Kitchie  said  he  cuuld  rcmenil)cr  reservoirs 
constructed  only  twelve  years  ago  in  reinforced  con- 
crete which  were  anything  but  watertight.  The  point 
was  that  the  stresses  originally  allowed  in  reinforced 
concrete  reservoirs  were  far  too  high,  and  in  the  cases 
he  had  in  mind  the  allowable  tensile  stress  in  the 
steel  was  taken  at  16,000  lb.  per  sq.  in.,  or  even 
higher.  It  must  be  remembered  that  a  tank  to  hold 
water  actually  got  the  full  load  for  which  it  was  de- 
signed, and,  therefore,  any  deficiency  in  design  showed 
itself  more  readily  than  in  the  ca.se  of,  say,  mill  or 
factory  floor  construction,  where  the  floors  were  de- 
signed to  carry  loads  in  excess  of  those  which  they 
would  actually  be  called  upon  to  bear.  Tho.se  floors 
were  nearly  always  satisfactory  in  practice,  whereas 
there  was  nearly  always  trouble  with  the  roof  where 
such  was  formed  as  a  tank,  until  reduced  stresses 
were  adopted.  Any  deficiencies  or  defects  in  the  de- 
sign were  always  shown  in  such  roofs  where  they  got 
the  actual  load  for  which  they  were  designed. 


The  Government  Conversion  Scheme 

The  attention  of  the  holders  of  the  Canadian  five 
and  a  half  per  cent  war  loan  bonds  maturing  Decem- 
ber, 1922,  is  directed  to  the  offer  of  the  Minister  of 
Finance  to  renew  the  loan.  The  last  Canadian  loan 
was  placed  in  New  York  but  the  Minister  is  making 
his  present  financial  operation  entirely  a  domestic 
one  by  offering  to  accept  the  maturing  bonds  in  ex- 
change for  new  bonds  bearing  the  same  rate  of  in- 
terest, running  for  either  five  years  or  ten  years  as 
the  bondholder  may  prefer.  A  further  inducement^—, 
to  the  investor  is  that  he  receives  a  bonus  of  one^HI 
month's  interest.  The  only  diflference  is  that  the  new^' 
loan  is  not  tax  free.  The  terms  offered  are  favorable 
to  the  investor  and  doubtless  a  large  part  of  the  ma- 
turing loan  will  be  renewed.  Arrangements  for  the. 
exchange  of  the  bonds  can  be  made  at  any  branch  of 
any  chartered  bank.  Holders  who  do  not'wish  to  re- 
invest will  be  paid  in  cash  on  the  1st  of  December. 


I 


For  the  first  time  since  1917  American  roads 
have  granted  reduced  fares  to  the  Canadian  Na- 
tional   Exhibition. 
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Retaining    Wall    Construction  at   New  Westminster.   B.C. 
Left;      General  view, at  commencement  showing  narrow  working  spaces  between  lower  track  and  wall.     Right: 

to  permit   introduction  of  falsework 


Showing  cbaMt  cut  in  oU  crib  work 


I 


A   Difficult   Retaining  Wall  Job 

Replacement   of  Crib  Wall  by  Concrete  Along   Railroad  Tracks  at  New 

Westminster,   B.  C,  Involves  Some  Special  Methods 

— Traffic   Has  to  be  Maintained 


A  retaininj;  wall  job  invdlvin;;-  difficult  construc- 
tion problcm.s  ha.s  been  awarded  by  the  Provincial 
Uepartmcnt  of  Railways  to  Robertson  &  Rcndcll, 
Ltd..  contractors,  6f  Vancouver,  B.  C.  The  work  is 
at  New  Westminster,  B.  C,  and  is  one  of  the  .sub- 
sidiary works  to  the  provincial  brids^e  across  the 
Frascr  River,  which  connects  the  provincial  highway 
system  and  the  transcontinental  railways  with  the 
corresi)onding  systems  in  the  states  to  the  south, 
as  well  as  giving  access  to  the  whole  of  the  Fraser 
valley  farming  sections. 

Up  to  the  present  this  wall  has  been  in  the  form 


of  a  timber  crib,  but  this  contract  is  for  the  replace- 
ment of  the  existing  cribs  with  concrete.  The  work 
is  ex|)ected  to  cost  in  the  neighborh(x)d  of  $47,764. 
as  far  as  the  contract  items  are  concerned,  but  owing 
to  the  necessity  of  maintaining  traffic  on  the  main 
line  track  which  is  protected  by  the  wall  during  the 
construction  period,  a  good  deal  of  work  will  be  done 
on  force  account  in  connection  with  false  work  and 
extra  excavation.  The  contractors  expect  to  have  the 
job  complete  some  time  during  October  of  this  year, 
and  have  already  completed  about   150  feet  of  wall 


Left:      Stnnucr   m   iLuc   under  ties  to  carry  track  during  construction.     Excavating  for  post*  and  caps  in  chases  shown  in  Fig.  t.     Ctntr*: 
to  carry  stress  across  site  of  wall  of  the  road  and  make  upper    track    secure   for   continuous    traffic.      Right:      Special 


Fatstwork 


concrete    tower    designed    for    working    in    constricted    place 


848 


THE  CONTRACT  RECORD 


where  the  section  is  low  and  false-work  not  required. 

The  prices  tendered  by  the  successful  firm  are  as 
follows:  Concrete  (main  wall)  $10.73,  (short  wall) 
$11.12,  excavation  $0.97,  renewinj^'  jjortions  of  log  crib 
per  ft.  $0.81,  backfill  $0.80,  tile  drains  in  place  $0.35 
per  ft.  Forms  are  included,  of  course,  in  the  price 
for  concrete. 

As  for  nearly  the  entire  leni;th  of  the  wurk  the 
wall  is  clftse  underneath  a  main  line  track,  on  which 
traffic  cannot  be  interrupted,  special  arrangements 
have  had  to  be  made  for  safely  supporting  the  track 
and  the  earth  forming  the  embankment,  which  is 
nearly  all  made  ground  and  consequently  slides  very 
easily.  The  general  system  adapted  has  been  the 
insertion  of  temporary  stringers  beneath  the  ties,  in 
units  about  thirty  feet  in  length.  These  will  be  sup- 
ported in  turn  by  caps  jnished  right  under  the  whole 
track,  supported  at  the  inner  end  by  blocking,  and  at 
the  outer  end  by  posts  from  the  level  to  the  lower 
road. 

To  enable  these  caps  and  posts  to  be  placed,  nar- 
row chases  are  being  cut  through  the  existing  cribs, 
and  the  material  excavated  far  enough  back  to  clear 
false  work  and  the  concrete  wall  to  be  built.  A  frame 
work  of  12"  X  12"  timbers  is  then  built  up.  with  braces 
down  to  the  road  surface,  and  the  inner  timbers  carry- 
ing the  sheating  which  is  of  3"  x  10"  timber.  Modifica- 
tions of  this  general  system  will  be  adopted  at  dif- 
ferent portions  of  the  length  of  the  work,  to  suit  the 
conditions  which  may  be  found  as  the  work  is  opened 
up. 

Special  Concreting  Arrangements 
Owing  to  the  narrow  sjiace  available  for  working, 
between  the  face  of  the  wall  and  the  lower  track,  as 
the  road  must  also  be  kept  open  for  motor  and  general 
wheeled  traffic,  special  arrangements  have  been  neces- 
sary to  provide  for  concreting.  A  si^ecially  designed 
compact  elevating  tower  has  been  built,  with  a  6  cu. 
ft.  bucket  which  is  arranged  to  dump  at  any  desired 


height  from  about  7  feet  to  the  top  of  the  tower,  which 
is  of  sufficient  height  to  provide  for  the  highest  sec- 
tion of  the  wall.  .A.  gasoline  engine  hoist  has  been 
arranged  in  connection  with  this,  and  the  whole  has 
been  placed  on  skids,  so  as  to  follow  the  work  with- 
out loss  of  time. 


Scaffold  of  Light  Design 

Used  in  the  Decoration  of  the  Sacred  Heart 
Church,   Ottawa 

By  A.   LANGLOIS,   B.A.Sc. 

The  directors  of  the  Sacred  Heart  Church,  Ottawa, 
Ont.,  are  at  present  having  the  interior  of  their 
church  entirely  decorated.  An  interesting  feature  in 
connection  with  this  work  is  the  very  light  scaffold- 
ing used.  The  total  height  between  the  floor  and 
the  ceiling  is  65  feet,  the  other  dimensions  being, 
length  160  feet  and  width  through  the  transept  70 
feet.  The  amount  of  lumber  necessary  for  the  work 
is  29,000  feet  b.m.  and  clear  spruce  only  is  used.  The 
accompanying  drawing  is  a  section  across  the  church 
at  the  transept.  The  vertical  uprights  throughout 
the  work  are  2x4  inch  pieces  except  for  a  dis- 
tance of  42  feet  from  the  base  where  there  are  two 
pieces  nailed  together  making  the~verticals  4  in.  by 
4  in.  for  that  height.  The  uprights  are  placed  12 
feet  apart  both  ways  and  held  by  1  in.  by  4  in. 
horizontal  pieces  running  in  both  directions  as  shown, 
the  lowest  being  14  feet  from  the  floor,  the  balance 
being  put  on  at  six  feet  intervals.  The' floor  is  made 
of  1  in.  by  8  in.  planks  with  a  3  inch  space  between 
them  and  is  supported  by  1  in.  by  8  in.  cross  pieces 
resting  in  turn  on  the  1  in.  by  4  in.  horizontals.  There 
is  practically  no  bracing  of  the  structure  besides,  of 
course,  the  horizontal  pieces  which  are  all  abutting 
against  the  walls  and  columns ;  there  are  only  three 
sets    of   braces    for    the    entire    length    of    the    centre 
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]);uc,  and  nnly  two  sets  in  each  of  the  adjoining 
l)acfs.  All  l)races  arc  1  in.  by  4  in.  pieces  secured  in 
lace  by  3  in.  nails.  • 

The  rea.son  for  using  as  light  a  structure  of  this 

ind  as   possible   is   to   prevent   vibrations   which   are 

ery  much  accentuated  in   a  heavy   scaffold,  to  sucli 

n  extent  as  to  make  accurate  work  by   the  painters 

])ossible. 

It  is  ex|)ected  that  between  5,000  and  6,000  pounds 
f  paint  will  be  required  for  the  work  which  will  in- 
ilude  all  walls,  ceiling  panels  and  columns,  and  will 
lost  in  the  neighborhood  of  $15,000. 

Mr.  L.  E.  Monty  of  Montreal  is  in  charge  of  the 
ork  which  is  being  done  on  the  percentage  basis. 


Oxygen  Producers  Consolidate 

The   consolidation   recently   of   the   manufacturing 
nd  distributing  resources  of   the   Dominion   Oxygen 
ompany,  Limited,  and  the  National  Electro  Products, 
imited,  gives  to  Canada  one  of  the  largest  organiza- 
ions  of  its  kind  on   the  continent.     The  business  is 
enceforth    to   be   conducted   under   the   name   of   the 
)minion  Oxygen  Company,  Limited,  now  operating 
oxygen  plants  at  Montreal  and  Toronto,  and  acetylene 
plants  at  Merritton,  Winnipeg  and  Shawinigan  Falls. 
~n  addition  the  company  conducts  oxygen  and  acet- 
ylene distributing  stations  at  Hamilton,  Windsor  and 
Ouebec.     It  is  claimed  that  the  union  of  the  two  com- 
panies will  be  of  material  advantage  to  all  Canadian 
oxygen    users    through    stabili;^ation    of    the    product, 
ssurance  of  steady  supjily  and  certain  improvements 
n  service  that  enlarged  facilities  will  make  possible, 
t  is  understood  that  Mr.  W.  J.  Cluff  and  ass-ociates, 
f  Toronto  and  Montreal,  who  founded  the  National 
lectro    Products,    Limited,    several    years    ago,    will 
etain    their    relationship    with    the    oxygen    industry 
through  their  interest  in  the  consolidated  companies. 


I 


The  Toronto  and  District  Master  Plasterer's 
Association 

On  July  4  last,  the  master  plasterers  of  the  city 


of  'J'oronto  and  the  surrounding  districts,  who  are  con- 
cerned mostly  with  the  plastering  of  residences,  met 


,^_.an 


together  and  after  some  discussion,  decided  to  form 
an  association  known  as  the  Toronto  and  District 
aster  IMasterers'  Association,  whose  object  should 
e  the  betterment  of  the  plastering  industry  in  gen- 
ral.  The  following  were  elected  as  officers  to  con- 
duct the  business  of  the  association  for  the  balance 
of  the  year  1922:  President,  J.  Lennox:  vice-])resi- 
dent,  Ben  Wright;  treasurer,  H-  H.  Bremner;  secre- 
tary, A.  E-  Flower;  assistant  secretary.  Miles  Ciaunt. 
The  association  which  has  at  present  a  member- 
ship of  30,  meets  every  other  Tuesday  at  8:00  p.m.  at 
2  Berti  St..  Toronto,  and  all  employing  plasterers  wlio 
ha\e  the  welfare  of  the  industry  at  heart,  are  invited 
to  attend  these  nu-etings  and  give  their  sujjport  to 
the  officers  in  their  endeavour  to  i)romote  the  object 
for   which    the   association   was   formed. 


Sewer  Has  Long  Life 

In  Octot)er  1920  the  town  of  Simcoe,  Ontario  in 
extending  its  sewage  system  found  it  necessary  to 
lower  an  extending  sewer  on  King  Street,  which  had 
been  laid  in  1S90.  In  locating  this  sewer  one  pipe  was 
broken  but  the  remaining  398  feet  was  carefully  taken 
up  and  found  to  be  in  such  perfect  condition  after 
thirty  vears  service  that  it  was  all  relaid. 


The   Part   of  Paint   in    the 
Campaign  Against  Waste 

An   aiidrcss  by    Kriic-sl  T.  TriiCK.  president  of  (he  National 
FeJrration   of   Conftriaction   ludoflrieft 

i  he  intelligent  and  far-seeing  work  which  the  in- 
dustry has  done  during  recent  years,  in  educating 
the  public  to  the  economic  value  of  paint  and  varnish, 
is  serving  a  most  useful  purpose.  There  is  no  longer 
the  necessity  for  debate  on  the  subject  with  thought- 
ful people.  Recognition  of  the  imjportance  of  paint 
and  varnish  in  property  conservation  has  been  given 
in  the  freest  and  most  practical  way  by  not  only  pri- 
vate property  owners  but  by  substantially  all  our 
large  mdustrial  corporations,  by  public  utilities,  trans- 
portation com])anies,  ship  owners  and  o[)erators,  by 
our  various  municipalities  and  state  and  national 
government. 

By  all  of  these,  our  national  government  included, 
the  specifications  for  new  construction  contain  just 
as  complete  instructions  covering  the  paint  and  var- 
nish requirements  as  for  any  other  element  entering 
into  them.  Not  only  does  this  apply  to  new  con- 
stiuction,  but  it  is  a  regular  part  of  the  programme 
of  ujj-keep  that  such  construction  shall,  with  sufficient 
frequency,  be  rei)ainted  and  revarnished.  This  is 
done,  not  for  the  primary  purpose  of  appearance  or 
decoration,  but  for  the  nuire  fundamental  and  thrifty 
liurpose  of  protecting  such  property  from  decay  and 
rust  and  thereby  prolonging  its  life  many  fold. 
While  referring  to  this  fundamental  functitMi  which 
we,  in  the  industry,  and  a  large  percentage  of  the  pub- 
lic, fully  appreciate,  I  do  not  wish  to  slight  or  over- 
look the  very  great  value  to  the  public  in  its  frequent 
use  of  paint  and  varnish  products  from  the  standpoint 
of  decoration  or  appearance,  or  pride,  no  matter  what 
term  we  use. 

1  believe  it  is  a  fact  that  while  the  use  of  paint  and 
varnish  from  a  preservative  standpoint  has  a  tang- 
ible asset  value,  its  use  from  the  standpoint  of  appear- 
ance or  justifiable  pride  has  also  a  very  great  intang- 
ible value  which  cannot  always  be  measured  in  dol- 
lars and  cents.  Without  a  doubt  it  enhances  property 
values  in  the  event  of  a  desire  to  sell;  it  gives  to  local 
trades  people  and  bankers  greater  confidence  in  the 
character  of  the  property  owner;  it  elevates  the  pro- 
perty owner  and  his  family  in  the  minds  of  others 
in  the  community  and  gives  him  and  his  children  a 
better  standing;  it  makes  the  projierty  owner  a  better 
citizen,  one  who  is  more  useful  to  himself  and  his 
community.  At  the  risk  of  being  considered  too  great 
an  advocate  of  the  frequent  use  of  paint  and  varnish, 
I  want  to  take  this  opportunity  of  suggesting  that 
just  as  the  property  owner  who  keeps  his  property 
in  excellent  paint  repair  is  an  asset  to  his  community, 
so  is  the  property  owner  who  allows  his  property  to 
deteriorate,  decay  and  gradually  rot  away,  a  liability. 

In  saying  this,  I  am  not  unmindful  of  the  property 
rights  bestowed  uj)on  individuals  by  our  constitution, 
but  I  wonder  if,  without  discussing  legalities  but 
thinking  only  in  terms  of  moral  rights, — if  we  have- 
n't passed  the  stage  of  individualism  which  once 
existed  and  if.  after  all,  there  are  not  certain  things 
\N  hich  we  owe  to  the  community  in  which  we  live,  the 
performance  of  which  is  essential  to  our  proper  com- 
munity character  There  are  many  unwritten  rules 
which  we  all  follow  in  our  conduct  with  our  fellow 
men, — why  should  not  the  community  code  ethics 
under  which  we  live  reco'^nize  the  fact  that  it  is  a 
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waste  of  wealth  to  the  community  for  property  to  be 
neglected  in  its  paint  repair,  and  that  such  property, 
— a  house,  if  you  please — made  untenantable  because 
of  lack  of  paint  attention,  is  depriving  someone  of 
the  use  of  that  property  and  hence  is  to  the  detriment 
of  the  public?  I  wonder,  too,  if  we  should  not  all  be 
mindful  of  the  fact  that  property  well  taken  care  of 
not  only  is  of  greater  value  itself,  but  its  greater  value 
is  reflected  to  surrounding  properties,  while  neglected 
buildings  in  like  manner  depreciate  the  value  af  adja- 
cent properties?  It  is  a  fact  that  community-life  rules 
recognize  this  principle  in  many  directions.  For 
instance, — in  some  sections  of  the  country  commun- 
ities will  not  permit  orchards  to  be  abandoned. 

The  principle  back  of  this  is  that  they  should  be 
made  to  produce  food  required  by  the  public,  and, 
therefore,  their  neglect  and  abandonment  is  detri- 
mental to  the  pubhc  welfare  and  will  not  be  toler- 
ated. Let  us  hope  that  the  day  is  not  far  distane  when 
the  owner  of  property  who  neglects  it  and  thereby 
fails  to  make  it  serve  the  useful  purpose  for  which 
it  was  intended  and  at  the  same  time  depreciates  the 
value  of  his  neighbor's  property,  will  be  considered 
an  undesirable  citizen  and  a  social  outcast  with  whom 
other  citizens  do  not  care  to  associate.  No  one  is 
more  desirous  of  keeping  alive  the  opportunity  for 
individual  initiative  and  its  pust  reward  than  am  1, 
and  1  am  sure  that  what  1  have  just  said  could  not 
possibly  be  misinterpreted  to  suggest  any  limitation 
of  such  initiative. 

My  whole  thought  in  this  connection  has  to  do 
with  the  encouragement  of  each  individual  in  a  com- 
munity to  recognize  his  importance  and  responsi- 
bility to  evervone  else  located  in  it.  I  am  placing 
"reat  emphasis  on  the  public  side  of  our  position  be- 
caues  after  all  it  is  only  out  of  a  proper  discharge  ot 
our  responsibility  to  the  public  that,  as  an  industry, 
we  shall  realize  on  the  great  opportunities  before  us 
I  arh  convinced  that  to  be  successful  as  individual 
units  of  the  industry  and  to  be  successful  as  a  whole 
industry,  we  must  carefully  measure  all  of  ouractions 
in  terms  of  the  public  welfare. 

Anything  Which  is  not  Good  for  the  Public 
is  not  Good  for  us 
I  have  referred  to  the  great  opportunities  before 
us  Surely,  there  is  no  thinking  person  in  the  industry 
who  does  not  realize  that  we  have  so  far  just  about 
scratched  the  surface  of  our  possibilities.  On  every 
side,  we  see  daily  a  crying  need  for  more  of  the  pro- 
ducts of  our  industry  to  protect  and  preserve  sur- 
faces of  all  kinds.  I  sometimes  wonder  what  men  in 
other  industries  must  think  of  the  paint  and  varnish 
manufacturers  of  this  country  when  they  realize  how 
relatively  little  of  the  possibilities  for  business  which 
exist  is  being  realized  on.  We,  in  our  industry,  cer- 
tainly should  know  more  about  the  economic  value 
of  the  use  of  our  products  than  anyone  else,  and  1 
feel  that  continued  failure  on  our  part  to  enlighten 
the  public  as  to  their  interest,  is  a  reflection  upon  the 
good  faith  of  the  industry  and  an  evidence  of  failure 
U)  serve  where  service  is  required. 


In  the  constructional  activity  section  of  the  Con- 
tract Record  of  July  19.  page  58,  it  was  stated  that 
the  estimated  cost  of  new  incinerator  for  the  city  of 
Chatham,  Ont.,  was  $85,000.  This  figure  was  pub- 
lished in  error,  the  engineer's  estimate  being,  as  a 
matter  of  fact,  $31,000. 


Warehouse  in  North  fiattle^ord 

Mr.  R.  E.  Wayte,  of  North  Battleford,  Sask.,  has 
just  been  awarded  the  contract  for  demolishing  the 
warehouse  of  MacDonald  &  Crawford,  Wholesale 
Grocers,  of  Old  Battleford,  Sask.,  and  to  erect  a  new 
solid  bri'ck  warehouse  at  North  Battleford,  consisting 
of  2  stories  and  concrete  basement,  50  x  100  'feet,  at 
an  estimated  cost  of  $20,000.  Practically  all  materials 
from  the  old  warehouse,  will  be  used  in  the  erection 
of  the  new  building.  Mr.  Wayte  received  the  con- 
tract 10  years  ago  to  erect  the  old  warehouse  in  Old 
Battleford. 


Canada's  Fire  Loss 

For  the  first  six  months  in  1922  fire  losses  in  Can- 
ada amounted  to  $20,000,000.  We  have  the  unenvi- 
able record  of  the  highest  fire  loss  per  capita  in  the 
world.  A  large  percentage  of  this  loss  is  buildings. 
What  better  argument  could  we  have  for  urging  only 
the  safest,  most  substantial  and  most  fireproof  type 
of  construction? 

Don't  let  us  run  away  with  the  idea  that  the  in- 
surance companies  bear  this  loss.  We  who  ])ay  the 
premiums  bear  it^every  cent.  Every  man,  woman 
and  child  contributes  a  dollar  and  a  quarter  every 
three  months.  And  this  does  not  include  the  cost 
of  fighting  fires.     Is'nt  it  an  expensive  luxury? 


Despite  the  railroad  strike  across  the  line 
Managing  Director  Kent  of  the  Canadian  Na- 
tional Exhibition  predicts  a  record  attendance. 
He  believes  the  large  crop  and  early  harvest 
through  Ontario  will  make  up  for  any  deficiency 
in  American  tourist  traffic. 


Holes  in  Plaster' 

Cracks  or  holes  in  plaster  are  frequently  seen  in 
basements.  They  may  be  due  to  various  causes,  but 
regardless  of  what  caused  them  their  effect  is  bad. 
The  owner  of  a  building,  or  the  tenant  may  not  con- 
sider the  damage  of  sufficient  importance  to  justify 
calling  in  a  plasterer,  but  the  insurance  companies 
may  think  differently.  Recently  an  advertisement  of 
an  insurance  brokerage  firm  appeared  in  the  New 
York  Times  to  the  effect  that  an  inspection  of  a 
building  showed  some  plaster  defects  in  the  basement. 
They  recommended  that  the  plaster  be  repaired  in 
order  to  reduce  the  insurance  premium.  This  was 
done,  and  while  the  repairs  cost  only  $3.75,  the  saving 
in  the  insurance  premium  was  $65. 


Plastering  by  the  Ancients 

William  Millar,  who  examined  fragments  of  earl) 
I'^gyptian  plaster  and  stucco,  found  that  its  base  was 
lime,  and  that  it  was  practically  three-coat  work.     It 
was  about  three-quarters  of  an  inch  thick,  haired  an<f 
finished  as  is  done  now.     When  used  on  partitions, 
was   laid   on   reeds    which    were    laced    together    with 
cords  to  serve  as  lathing.     The  ancient  Greeks  madel 
extensive  use  of  lime  stucco,  one  rather  famous  ex-T 
ample,  the  Temple  of  Apollo  at  Bassae,  dating  back' 
to  500  B.   C.     The   Romans  and   Moors  carried   lime 
stucco  to  a  high  state  and  many  structures  are  still 
extant  which   serve   as  silent   witnesses   to   the   dura- 
bility of  lime  stucco.  -      _  .  . 
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The  Contract  Record's 

Weekly  House  Suggestion  No.  32 


The  Colonial  type  residence  we  illustrate  this 
week  was  designed  bv  Mr.  E.  Telfer  Arnoldi,  architect, 
Confederation  Life  Bldg.,  Toronto,  and  will  be  con- 
structed shortly  in  that  city.  The  general  construction 
will  be  of  red  face  brick,  with  stone  trim,  and  the  roof- 
ing will  be  of  wooden  shingles.  There  will  be  a  narrow 
brick  terrace  along  the  front  of  the  house,  with  steps 
at  the  right  end.  The  handsome  entrance  porch  at 
the  front  will  be  carried  out  entirely  in  wood,  enamel- 
led white.  It  is  the  prominent  factor  in  the  exterior 
beauty  of  this  design.  This  entrance  is  on  a  roomy 
vestibule,  which  in  turn  opens  on  the  hall,  in  which 
is  located  the  staircase  and  cloakroom.  The  large 
living  room  to  the  left,  which  is  entered  from  the  hall 
through  double  doors,  runs  the  full  width  of  the  house, 
as  seen  on  the  plan,  and  has  two  entrances  on  the 
sunroom.  In  the  wall  between  these  two  doorways 
will  be  located  a  handsome  brick  fireplace,  with  red 
tile  base.  The  sunroom  also  runs  the  full  width  of  the 
house,  but  is  so  designed  that  it  may  be  divided  in  the 
centre  at  any  time,  should  it  be  necessary  to  create 
another  room.  There  is  an  entrance  from  the  outside 
on   the   sunroom   at   the   rear.     To   the   right  will   be 


situated  the  dining  room,  kitchen  and  pantry,  with  a 
handy  swinging  door  connecting  the  former  and  the 
latter,  as  seen  on  floor  plan.  The  kitchen  and  pantry 
arrangement  is  well  planned  and  these  rooms  will  be 
equipped  with  many  up-to-date  and  labor  saving  fea- 
tures, including  a  built-in  refrigerator  in  the  pantry, 
with  provision  for  icing  from  the  outside,  dressers, 
metal  lined  clothes  chute,  etc.  There  is  an  entrance 
from   the   rear  on   the  landing   of   the   cellar  staircase. 

Oak  floors  wrill  be  laid  throughout  the  house,  with 
birch  trim  down  stairs  and  pine  white  enamelled  up- 
stairs.    The  stairca'ie  will  be  of  birch. 

There  are  two  bedrooms,  den,  sleeping  porch  and 
bathroom  on  the  second  floor.  The  main  bedroom 
will  be  equipped  with  simple  brick  fireplace  and  will 
have  entrances  on  the  verandah  over  the  sunroom  and 
sleeping  porch  at  the  rear.  The  bathroom  on  this 
floor  will  be  finished  with  tile  floor  and  walls  to  a 
height  of  about  4  feet  6  inches.  There  is  an  unfinished 
attic  above  which  is  large  enough  to  accommodate 
two  bedrooms  and  bathroom  and  a  staircase  could 
very  easily  be  built  in  the  hall,  should  this  extra  space 
be  required. 

The  basement  is  under  the  entire  area  of  the  house 
and  is  subdivided  in  plan  into  boiler  room,  coal  stor- 
age space,  laundry,  work  room  and  larder.  A  small 
gas  burning  garbage  incinerator  will  be  installed  in 
the  basement. 
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The  new  Coliseum  which  will  be  used  for 
the  first  time  by  the  Canadian  National  Exhibi- 
tion this  year  has  S^^  acres  under  roof.  The 
judging  ring,  which  is  larger  than  Madison 
Square  Garden,  has  seating  accommodation  for 
7,600  people. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Mr.  Arch.  Davidson,  1  Burnside  Place,  Ottawa,  con- 
tractor and  1)iiil<ler,  has  now  under  construction  12  detached 
brick  residences  in  that  city. 

The  new  500-ft.  St.  Stanislas  Bridge  over  the  Batiscan 
River,  which  opens  a  new  road  for  traffic  between  Quebec 
and  Montreal,  was  opened  about  two  weeks  ago.  The  bridge 
cost  $80,000  to  construct. 

The  old  established  firm  of  Alex.  McArthur  &  Co.  Ltd., 
of  Montreal,  manufacturers  of  tarred  felt  roofing,  building 
paper  and  similar  lines,  has  sold  out  to  the  Barrett  Company, 
according  to  a  recent  reporf.  The  firm  operated  a  paper  mill 
at  Joliette,  P.  Q.,  as  well  as  the  plant  at  Montreal  and  was 
a  pioneer  in  Canada  in  the  manufacture  of  the  above  lines. 

A  recent  report  states  that  contracts  have  been  awarded 
for  tlie  excavation  of  80,000  yards  on  river  front  propefty  at 
Petite  Cote,  near  Windsor,  Ont.,  as  the  first  step  in  the  de- 
v'elopment  of  a  pleasure  park.  There  is  an  excellent  bathing 
beach  at  this  point  and  preliminary  plans  provide  for  the 
cutting  of  a  deep  cfiannel  through  the  beach  to  accommodate 
ferry  boats.  Messrs,  Abbott  &  Gray,  building  contractors 
of  Windsor  are  the  owners  of  this  property. 

According  to  present  plans,  construction  work  on  the 
twenty-two  storey  central  tower  in  the  new  Chateau  Fronte- 
nac  addition,  at  Quebec,  will  not  be  continued  throughout 
the  present  winter.  It  is  stated  that  exterior  work  will  be 
completed  to  the  twelfth  storey  and  the  men  will  be  em- 
ployed on  the  interior  during  the  winter  months,  which  work 
will  provide  employment  at  a  time  when  it  is  needed. 

The  Ford  Motor  Car  Company  of  Canada  has  presented 
to  the  town  of  Ford  about  half  a  mile  of  frontage  on  Sand- 
wich St.,  as  the  company's  share  towards  the  establishment 
of  the  long  cherished  100  ft.  driveway  throughout  the  Border 
cities,  along  the  Detroit  River. 

The  Building  Laborers'  Union,  at  Toronto,  held  a  spe- 
cial meeting  recently  to  draft  a  resolution  to  be  forwarded 
to  the  Trades  and  Labor  Congress,  the  Provincial  Govern- 
ment and  civic  authorities,  drawing  -attention  to  the  danger 
to  life  because  of  faulty  equipment  and  urging  the  appoint- 
ment of  inspectors  of  derricks  and  equipment.  The  Deputy 
Minister  of  Labor,  Mr.  J.  H.  H.  Ballantyne  is  bringing  the 
matter  to  the  attention  of  the  Minister,  with  a  view  to  having 
the  present  Building  Trades  Inspection  Act  altered  to  enforce 
this  inspection. 

The  official  opening  of  the  new  Pure  Food  building,  at 
the  Toronto  Exhibition,  will  take  place  on  August  25.  This 
building  is  a  handsome  structure  of  bufif  brick,  with  artificial 
stone  trim,  and  contains  six  open  air  courts,  and  although  it 
contains  about  27,000  ft.  of  exhibit  area,  it  will  only  accom- 
modate about  two-thirds  of  the  demands  for  space  this  year. 
An  addition  is  planned,  to  add  nearly  200  ft.  to  the  length  of 
the  'building. 

Another  convention  of  the  boosters  for  the  Windsor- 
Goderich    scenic    highway    is   planned    to   be   held    in    Sarnia, 


Ont.,  towards  the  end  of  this  month.  The  Department  of 
Highways  has  been  presented  with  a  resolution  petitioning 
the  taking  over  of  the  roads  necessary  for  the  establishment 
of  this  highway  and  interesting  developments  are  anticipated 
shortly. 

It  is  probable  that  a  start  will  be  made  on  the  new 
Queen's  University  Library  at  Kingston,  Ont.,  next  month. 
This  structure  will  entail  an  expenditure  in  the  neighborhood 
of  $225,000. 

The  city  council  at  Kingston,  Ont.,  have  recently  voted 
a  further  sum  of  $25,000  towards  the  construction  of  a  con- 
tagious diseases  building  in  connection  with  the  General 
Hospital  there,  the  original  estimate  being  $150,000,  or  $25,- 
000  less  than  the  lowest  figure  tendered. 

A  site  has  been  secured  by  the  Mystic  Shriners  at  Mon- 
treal for  the  erection  of  a  hospital  for  crippled  children.  This 
building  will  be  erected  on  Cedar  Avenue,  adjoining  the  site 
of  the  Children's  Memorial  Hospital,  the  existing  residence 
by-law  restricting  building  in  this  section  of  the  city  having 
been  altered  to  permit  of  its  construction.  It  is  roughly 
estimated  that  the  building-  will  cost  about  $150,000  and  will 
provide  accommodation  for  50  beds. 


Personal 

Hon.  Dr.  J.  H.  King,  minister  of  public  works,  Ottawa, 
along  with  Messrs.  A.  St.  Laurent,  chief  engineer  of  the  de- 
partment; J.  M.  Wilson,  district  engineer  and  Col.  Lamb, 
superintendent  of  engineering  were  the  guests  of  the  Toronto 
Harbor  Commission  at  a  luncheon  recently,  held  at  the  Royal 
Canadian  Yacht  Club. 

Mr.  J.  G.  G.  Kerry,  of  the  consulting  engineering  firm 
of  Kerry  &  Chace,  Toronto,  will  go  to  Vancouver  to  report 
on  sites  near  the  city  suitable  for  the  establishment  of  a 
hydro-electric  plant,  according  to  a  recent  announcement. 

Mr.  W.  R.  Graham,  Lansdowne,  Ont.,  has  the  agency 
for  the  St.  Mary's  Cement  Company,  manufacturing  cement 
blocks,  cement  well  tile  and  Culbert  cement  tile. 

Messrs.  R.  E.  Beatty  and  S.  Prenter  have  been  appointed 
to  the  Vancouver  Harbor  Board,  succeeding  Messrs.  MacKie 
and   MacKenzie,  who  resigned   recently. 

J.  Wardle  Bulcock,  A.R.I. B.A.,  of  Toronto,  for  some 
time  chief  draughtsman  in  the  offices  of  the  late  J.  Wilson 
Gray,  O.A.A.,  M.A..\.,  architect  of  that  city,  has  accepted 
the  position  as  estimator  and  cost  clerk  with  the  firm  of 
E.  J.  Curry,  contracting  plasterer,  York  Building,  King  and 
York  Streets,  Toronto. 


Obituary 

We  regret  to  announce  the  death  of  John  Mattson,  a 
pioneer  builder  of  Winnipeg,  who  died  at  his  residence  on 
July  28th.  Mr.  Mattson,  who  was  well  known  in  western 
building  circles,  had  ibeen  a  resident  of  Winnipeg  for  the 
past  30  years,  and  from  1902  to  1906  was  proprietor  of  the 
John  Mattson  Sash  and  Door  Co.  During  his  career  in 
Winnipeg,  more  than  300  houses  were  erected  under  his 
supervision.  He  was  president  of  the  "Swedish  Canada" 
newspaper  and  one  of  the  founders  of  the  Norden  Sick  and 
Benefit  Society.  He  is  survived  by  'his  widow,  four  sons 
and  two  daughters. 


Trade  Incorporations 

Alex.  McKay  Co.  Ltd.,  with  head  oflice  at  Toronto, 
capital  $40,000,  to  deal  in  builders'  supplies,  etc. 

Galbraith-Macdonald  Co.  Ltd.,  2  St.  Clair  Ave.  W.,  To- 
ronto, have  been  incorporated  with  capital  .$40,000  to  conduct 
business  of  general  contractors,  etc. 
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Unbusinesslike  Tactics 


rile   Contract   Record   feels   that  it   is  justified    in 

suing  a    word   of   warning   regarding   the    apparent 

rend  of  the  building  industry  at  the  present  moment. 

An   onlooker,   outside,    looking   in,   often    sees    things 

that  those  who  are  in  the  very  thick  of  the  struggle 

overl(K)k.     For  that  reason  we  take  the  liberty  of  ex- 

)res.sing  an  opinion  that  may  not  meet  with  approval 

nd  yet,  we  believe,  is  sound  and  in  the  best  interests 

f  the  construction  industry. 

The  present  season  has  been  one  of  fair  activity. 

his  activity  was  induced  partly  by  the  demand  for 

ew  buildings, — especially  houses, — partly  by  conces- 

ions  in  material  i)rices  made  by  jobbers  and  manu- 

acturers.     The  public  was  carefully  nursed  into  the 

attitude  of  mind  where  they  believed  they  would  get 

value  for  their  money.    This  latter  was  the  important 

factor  ill   the  whole  situation, — the  confidence  of  the 

public. 

Just  as  soon  as  work  gets  nicely  under  way,  how- 
ever, what  hapjiens?  Prices  of  materials  begin  to 
stiffen;  rumours  of  shortages  arise:  people  are  urged 
1(1  build  c|uickly  before  conditions  become  more  un- 
fa\(irable.  'Phis  has  made  the  public  susiiicious — they 
do  not  stop  to  analyze  'basic  conditions.  Today  they 
are  losing  their  confidence :  saying  that  it  would  be 
better  to  wait.  The  coal  situation  is  al.so  undoubtedly 
having  its  effect  on  building.  "Why  build  a  house" 
one  man  said  recently  "if  1  can't  get  coal  to  heat  it?" 

Under  the  circumstances  the  Contract  Record  feels 
that  though   temporary  conditions  of  supply  and  de- 


mand may  justify  an  increase  in  prices  of  materials, 
still,  it  is  poor  business.  It  is  also  poor  business  to 
broadcast  the  impression  that  materials  are  scarce. 
The  public  has  not  reached  the  stage  where  they  can 
be  either  coerced  or  frightened  into  building.  The 
process  for  some  time  must  be  one  of  coaxing.  The 
situation  must  be  handled  with  infinite  tact  or  we 
shall  drop  back  this  Fall  into  a  condition  of  inactivity 
and  unemployment. 

And  all  that  has  been  said  as  regards  the  prices  of 
materials  applies  equally  to  Labor.  Workmen  will 
be  consulting  their  own  interests  if  they  will  do  a 
real  day's  work  every  day  and  at  the  same  time  with- 
hold their  claims  for  higher  wages.  So  far  as  the 
building  public  is  concerned  Labor  is  on  trial  this 
summer.  People  are  watching  to  see  whether  a  period 
of  unemployment  and  other  adverse  conditions  has 
convinced  Labor  of  the  advisability  of  doing  real 
honest  work  when  they  have  a  chance.  There  is  a 
certain  amount  of  both  slacking  and  discontent  in 
evidence  but  the  public  is  not  in  a  mood  to  show  the 
least  sympathy  for  either. 

Looking  at  the  whole  situation  by  and  large,  there- 
fore, would  it  not  be  better  to  watch  the  pulse  of 
l)ublic  opinion  with  exceeding  care  for  a  few  more 
months,  make  every  reasonable  concession  in  the  way 
of  prices,  .show  a  greater  confidence  in  our  ability  to 
supply  all  requirements,  and  in  general,  try  and  fur- 
ther the  impression  in  the  mind  of  the  man  who  wants 
to  build  that,  "the  industry"  will  take  care  of  him. 

The  other  day  a  man  walked  into  his  coal  dealer's 
office  to  have  a  chat  about  his  winter's  supply.  The 
dealer  had  no  coal  and  no  prospects,  but  he  assured 
his  customer  that,  "We'll  take  care  of  you  some  way," 
and  the  man  went  out  satisfied.  On  the  same  day 
another  man  tried  to  buy  brick  to  build  a  house.  He 
was  told,  "Bricks  are  scarce  articles  and  the  price  is 
up.  Can't  deliver  them  in  less  than  six  weeks."  This 
man  is  now  urging  his  wife  to  give  up  the  idea  of 
a  house  of  her  own  just  yet, —  he's  quite  discouraged. 

What  a  difference!  .A.nd  the  coal  situation  is  a 
dozen  times  more  serious,  too. 

Training  to  Think  vs  Gathering  Information 

\  coast  engineer  writes  us  regarding  the  growing 
change  in  the  viewpoint  on  engineering  education 
among  those  best  qualified  to  judge  which  was  very 
noticeable  at  the  recent  Vancouver  convention  of 
electrical  engineers.  A  substantial  proportion  of  the 
addresses  presented  dealt  with  various  aspects  of  the 
profession  and  the  problems  that  arise  in  this  con- 
nection, notable  among  which  was  the  paper  by  T. 
Milton  of  the  Electric  Storage  Battery  Company,  who 
took  for  his  subject  "Training  to  Think  versus  Gath- 
ering Information." 

The  profession  of  engineering,  of  all  callings,  might 
be  pardoned  for  the  assumption  that  the  important 
object  of  the  education  of  the  youths  growing  into 
"the  game"  is  the  storing  of  their  minds  with  as  much 
as  possible  of  the  information  which  has  been  amassed 
in  the  field  of  practical  science  during  the  many  years 
in  which  their  predecessors  have  been  working  ejcperi- 
mentally.  trying,  proving,  failing  and  trying  again. 
In  many  lines  this  process  has  gone  so  far  that  it 
would  seem  sometimes  that  there  is  little  but  facts 
left  to  learn — that  all  that  is  required  is  the  correct 
and  careful  application  of  rules  and  details  which  have 
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become  thoroughly  fixed,  and  of  which  the  ordinary 
engineer  in  practice  knows  little  concerning  the  origin 
or  fundamental  principles.  So  much  has  been  done 
for  us;  text  books  and  books  of  tables,  with  their 
diagrams  and  formulae  for  almost  every  conceivable 
need  are  so  easily  obtainable,  and  cover  such  a  diver- 
sity of  needs  that  there  is,  in  ordinary  every  day  prac- 
tice, little  apparent  need  for  anything  but  a  good 
memory  for  information. 

The  plea  of  the  address  to  which  reference  is  made 
was  that  far  more  elifort  should  be  expended  on  teach- 
ing the  habit  of  thought  than  on  the  impartation  of  a 
vast  fund  of  information — that,  in  short,  the  ideal 
of  education  is  that  the  mind  should  be  trained  to 
think  and  originate,  rather  than  stored  with  facts. 
This  view  does  not  detract  from  the  value  of  a  thor- 
ough training  in  the  fundamentals — the  mathematics 
and  physics  which  are  the  tools  of  the  originating 
mind — in  fact  it  emphasizes  those  things  and  demands 
that  upon  these  the  main  emphasis  of  an  engineer's 
education  belongs. 

The  paper  also  dealt  with  the  subject  of  specializa- 
,  tion  to  some  extent.  It  has  been  customary  to  suj)- 
pose  that  specialization  during  a  college  course  would 
tend  to  narrowness  of  viewpoint,  and  act  as  a  limit- 
ing factor  to  the  student's  scope  in  after  life.  Mr. 
Milton  does  not  think  so,  and  cites  instances  that  go 
to  prove  that  the  superior  agility  of  mind  which  is 
the  result  of  prolonged  study  for  the  mastery  of  even 
a  single  subject,  gives  a  tremendous  advantage  over 
those  whose  energies  have  been  dissipated  in  acquir- 
ing a  mere  fund  of  facts. 

This  is  somewhat  radical,  no  doubt,  but  no  very 
keen  observation  is  required  to  see  that  something 
is  really  lacking  in  the  training  of  engineers  as  a 
whole.  There  is  a  quality  which  may  be  variously 
described  as  vision,  or  initiative,  or  originality,  with- 
out exhausting  its  meaning,  and  which  is  not  by  any 
means  possessed  by  members  of  the  calling  to  the 
extent  that  might  fairly  be  expected.  And  it  is  this 
lack  which  is  responsible  in  part  at  least  for  the  fact 
that  the  profession  has  not  the  influential  position  as 
yet  in  the  aflfairs  of  communities  and  the  nation  to 
which  its  members  feel  their  training  entitles  them. 
A  careful  study  of  the  individuals  in  the  profession 
who  have  reached  such  places  of  influence  and  re- 
sponsibility shows  them  to  be  conspicuously  in  pos- 
session of  qualifications  other  than  those  obtainable 
from  the  study  of  books. 


Model  Road  Near  Chicago 

Some  new  ideas  in  road  building  and  equipment 
are  to  be  embodied  in  a  restricted  section  of  the  Lin- 
coln Highway,  near  Chicago,  as  a  model  for  future 
construction.  The  Lincoln  Highway  Association 
sent  out  4,000  questionnaires  to  highway  engineers, 
college  professors  interested  in  the  work,  and  land- 
scape engineers,  asking  for  suggestions.  From  the 
volume  of  advice  thus  obtained  a  model  section  has 
been  planned.  It  will  be  one  and  a  half  miles  in 
length,  32  miles  south  of  Chicago.  The  section  is  to 
be  100  feet  in  width,  aflfording  ample  room  for  four 
lanes  of  travel,  an  average  traffic  of  15,000  passenger 
automobiles  every  24  hours.  The  speed  limit  will  be 
35  miles  an  hour.  There  also  will  be  accommodation 
for  5,000  motor  trucks  at  10  miles  an  hour.  A  pave- 
ment 40  inches  in  width  will  be  provided  for  foot  pas- 
sengers. 

The  show  place  on  the  highway  will  be  paved  with 
concrete  to  a  thickness  of  10  inches.    It  is  to  be  scien- 


tifically drained,  the  courses  being  submerged.  There 
is  much  diflference  of  opinion  among  engineers  as  to 
the  plan  of  lighting  the  highway  at  night,  but  it  has 
been  determined  to  light  this  part  adequately. 
Throughout  the  section  there  will  be  no  grade  cross- 
ing. All  wires  crossing  it  will  be  carried  under 
ground. 

The  section  is  to  be  laid  out  as  nearly  straight 
as  possible.  No  curve  will  be  permitted  with  a  radius 
of  less  than  1,000  feet.  The  section,  which  is  to  serve 
as  a  model  for  the  rest  of  the  highway  and  of  roads 
in  general,  will  have  no  advertising  signs  displayed 
along  its  borders. 

There  will  be  adequate  signs  giving  direction 
along  this  section,  and  these  will  in  turn  be  carefully 
designed  and  standardized.  It  al.so  is  planned  to  es- 
tablish camp  sites  for  motorists.  These  will  be  sup- 
plied in  turn  with  shelters,  running  water  and  equip- 
ment for  cooking,  after  the  best  models. 


Paving  Brick  Standardization 

The  National  Paving  Brick  Manufacturers  Asso- 
ciation, after  years  of  effort  to  standardize  an  accepted 
list  of  sizes  of  paving  brick,  which  sizes  were  approv- 
ed by  the  manufacturers,  finally  enlisted  the  support 
of  the  Bureau  of  Standards  and  the  Department  of 
Commerce  with  the  result  that  a  reduction  was  made 
from  sixty-six  sizes  and  varieties  of  paving  brick  to 
eleven.  An  even  more  simplified  list  of  sizes  of  bricks 
is  being  worked  out  whereby  it  is  hoped  that  these 
eleven  sizes  may  be  reduced  to  three. 


Proposed  Development  of  Montreal 
Harbor 

The  official  sanction  of  Hon.  Ernest  Lapointe, 
Minister  of  Marine  &  Fisheries,  has  been  given 
to  the  Montreal  Harbor  Commission's  extensive 
programme  of  improvements  to  the  port  of  Mon- 
treal, and  a  start  will  be  made  immediately  on 
several  of  the  projects. 

The  programme  involves  the  expenditure  of 
nearly  four  and  a  half  million  dollars  and  the 
present  plans  of  the  Harbor  Commission  as 
announced  recently,  embrace  the  following 
works:  Construction  of  a  new  grain  elevator  at 
Tatte  pier,  to  have  an  initial  capacity  of  two 
million  bushels,  that  will  ultimately  be  increased 
to  eight  million,  and  to  cost  approximately 
$2,347,000  fur  the  first  unit  constructed;  the  pre- 
paration of  designs  for  the  proposed  new  bridge 
across  the  harbor  at  a  cost  of  $50,000,  (the  ulti- 
mate cost  of  the  bridge  itself,  it  is  said  will  be 
in  the  neighborhood  of  $10,000,000) ;  extension 
of  the  high  level  quay  walls  between  sections 
25  and  35  at  cost  of  approximately  $475,000; 
extension  of  the  wharf  at  the  Imperial  Company's 
plant  by  500  feet  at  cost  of  $250,000;  the  exten- 
sion of  Jacques  Cartier  pier,  $200,000;  extension 
of  Alexandra  pier,  $400,000;  the  extension  of 
King  Edward  pier,  $450,000;  improvement  of  the 
channel  approach  to  Bickerdike  pier,  $97,849.65, 
and  the  paving  and  extension  of  the  harbor  rail- 
way terminals  to  the  new  wharf  levels  east  of 
section  25,  at  cost  of  approximately  $50,000. 
The  total  cost  of  the  various  works  is  estimated 
at  $4,319,849.65,  to  be  provided  out  of  the  new 
loan  of  $5,000,000  recently  made  to  the  com- 
missioners by  the  Government. 
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Progress  on  Johnson  St.  Bridge,  Victoria 

Highway   Span   Successfully   Placed  —  Removal  of  Swing 

Span   Commenced  —  Economical  Handling  of 

Material    for    Subway    Structure 

is  probable  that  some  additional  weight  may  T)e  re- 
quired to  obtain  a  balance.  Under  the  existing  con- 
ditions however,  it  was  found  that  160  amperes  of 
current  were  required  for  lowering,  and  130  amperes 
for  raising,  which  was  regarded  as  ^  very  close  result 
ff)r  a  preliminary  trial. 

Work  will  now  be  commenced  on  the  removal  of 
the  present  swing  span,  which  is  still  in  use  by  the 
railway,  but  which  will  be  permanently  out  of  com- 
mission as  soon  as  a  temporary  trestle  is  completed 
which  will  divert  the  railway  traffic  for  the  time  be- 
ing over  the  highway  section  of  the  new  bridge.  It 
is  anticipated  that  this  work  will  take  about  two 
months  in  all  About  another  four  months  will  then 
be  required  for  the  completion  of  the  substructure. 
The  work  remaining  to  be  done  on  the  piers  consists 
of  the  completion  of  the  main  or  trunnion  pier,  a  |)or- 
tion   of  which   was   necessarily   left   for  construction 


On  the  aftcTiioon  ol'  tbe  14th  of  August  the  re- 
cently completed  liigliway  section  of  the  Johnson 
Street  ISridge  sclu-nie  at  Victoria,  B.  C.  was  lowered 
for  the  first  time,  moving  into  jdace  exactly  true  to 
line  and  distance.  This  satisfactory  conclusion  to 
many  months  of  anxious  and  careful  work  is  looked 
u])on  as  auguring  equal  satisfaction  from  the  remain- 
ing units  of  thf  scheme,  which  will  now  be  ])roceeded 
with. 

An  interesting  feature  of  this  first  trial  was  the 
extreme  accuracy  of  the  estimated  weight  required 
as  a  counterweight.  'l"he  weight,  which  is  of  con- 
crete, and  which  has  only  recently  been  completed 
by  Messrs  Parfitt  Hros,  the  sub-contractors  for  this 
portion  of  the  work,  proved  to  be  very  slightly  on  the 
heavy  side  with  the  bridge  in  its  jiresent  condition, 
consideral)le  work  in  connection  with  the  deck  still 
being  required,  and   when   this  work  is  completed   it 


(Upper  left)     Placing  form  {or  subway  abutment.     (Upper  ri^ht)     General  view;   framing;  and  placing  {ormi  tor  abutment  ot  aubway  crosainx, 
west  approach.     (Lower  left)     Concreting  plant  in  use  for  supplying  concrete  to  subway  abutments,  west  approach.  Main  bridge  in  lowered  position. 

(Lower  right)     Bridge  bascule  being  lowered  into  place  for  firat  time. 
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until  the  cylinder  ])ier.s  of  the  old  bridge  are  removed. 

The  northern  half  of  the  eastern  abutment  has 
also  been  left  and  will  be  proceeded  with  as  soon  as 
conditions  permit.  The  rest  pier  and  west  a^butment 
with  its  wingwalls  are  complete,  and  considerable 
progress  has  been  made  on  the  earth  filling  for  both 
approaches,  the  material  for  the  western  end  being 
obtained  from  the  grading  of  the  extension  of  John- 
son Street  to  connect  with  the  new  bridge,  which  is 
being*  carried  out  simultaneously  by  a  separate  con- 
tract. 

Work  is  at  the  present  time  proceeding  on  the 
construction  of  a  subway  in  connection  with  the 
scheme,  which  will  make  the  connection  between  the 
extension  of  Johnson  Street  which  has  been  referred 
to  and  the  west  end  of  the  toridge.  This  subway,  which 
is  being  constructed  with  concrete  abutments  and 
wingwalls  will  furnish  an  elevated  crossing  for  the 


The   completed   highway    section    immediately   previous   to   lowering 

railroad  over  the  new  highway,  and  will  be  spanned 
by  steel  girders  of  standard  railway  construction. 

The  location  of  this  work  makes  possible  an  econ- 
omical method  of  handling  of  the  concrete.  The 
mixing  plant  is  the  same  floating  equipment  which 
has  'been  used  for  the  pier  construction,  and  gravel 
and  sand  is  brought  in  by  scow  direct  from  the  quar- 
ries of  the  supply  company.  The  material  is  handled 
l)y  clamshell  from  the  scow  into  a  hopper  over  the 
mixer,  and  a  second  derrick  with  a  bottom  dump 
bucket  lifts  the  mixed  concrete  from  the  mixer  to  a 
small  hopper  at  the  head  of  an  inclined  track.  This 
hopper  discharges  into  small  dump  cars,  which  run 
by  gravity  down  the  incline,  which  is  not  so  steep  as 
to  prevent  their  being  easily  returned  by  hand,  the 
haul  being  only  between  two  and  three  hundred  feet. 

The  fabrication  and  erection  of  the  remaining 
steel  bascule  unit  has  been  awarded  to  the  Canadian 
Bridge  Company,  and  erection  will  follow  immediate- 
ly on  the  completion  of  the  substructure,  which  it  is 
expected  will  be  in  about  six  months  time.  The  en- 
tire scheme  should  be  completed  well  within  twelve 
months. 


Toronto    Firm    Secures    Canadian 
Agency  for  Carrara   Marbles 

The  Commercial  Trading  Corporatioij,  Ltd.,  9 
Wellington  St.  E.,  Toronto,  recently  secured  the 
Canadian  agency  for  the  internationally  known  line 
of  Carrara  white  and  colored  marble,  from  the  quarries 
■owned  by  the  famous  art  firm  of  Paolo  Triscornia,  of 
Carrara,  Italy,  who  own  and  operate  twenty  marble 
quarries  in  that  country  and  have  executed  some  of  the 
world's  most  famous  works  of  art  in  marble,  includ- 
ing the  National  monument  of  Queen  Victoria  in  Lon- 
don, England,  monument  of  King  Edward  VII  at 
Liverpool,  Eng.,  and  others  throughout  the  Euro- 
pean continent  and  other  foreign  countries.  "An  er- 
roneous impression  held  by  many  in  Canada,  in  re- 
gard to  Carrara  marble,  is  that  it  will  not  withstand 
the  vigorous  Canadian  winters  without  cracking," 
states  our  informant,  Mr.  Molini,  sales  manager  of 
the  Commercial  Trading  Corporation,  Ltd.  He  points 
out  that  several  monuments,  statues,  etc.,  construc- 
ted of  this  marble  have  'been  erected  in  Russia  for 
centuries  and  have  withstood  the  extremes  of  winter 
weather  without  a  sign  of  deterioration.  A  particular 
instance  of  the  weather  resisting  qualities  of  these 
marbles  is  the  Troyan  Tower,  at  Rome,  Italy,  which 
has  been  standing  983  years  and  is  still  in  its  original 
state  of  preservation.  Mr.  Molini  also  states  that 
Carrara  marbles  compare  favorably  in  price  with  or- 
dinary granite.  The  Canadian  company  also  handle 
marlile  terrazzo  and  mosaic  products. 


An  Unchokeable  Pump 

The  choking  of  pumps  operating  on  semi-solids,  is 
an  unpleasant  experience  with  which  hiost  engineers 
are  familiar;  and  the  consequent  cost  of  removing  the 
obstruction,  the  burning  out  of  motors  in  electrically 
driven  pumps,  or  the  slipping  and  burning  of  belts  in 
belt-operated  installations  are  serious  items  which 
pump  manufacturers  have  long  been  requested  to 
eliminate.  , 

The  Unchokeable  Pump,  Limited,  London,  Eng., 
have  made  these  problems  their  special  study  and  as 
a  result  of  experience  have  evolved  a  type  of  pump 
to  deal  with  every  possible  contingency  ensuring  that 
whatever  is  capable  of  passing  through  the  suction 
must  of  necessity  be  swallowed  and  discharged,  and 
in  a  manner  far  better  and  far  more  economically  than 
could  possibly  be  the  case  from  employing  hand 
labor. 

The  unchokeable  pump  is  constructed  on  the  cen- 
trifugal principle  but  so  designed  that  fibrous  solids, 
skins,  sacking,  etc.,  will  pass  through  it  without  dif- 
ficulty. It  is  specially  constructed  to  withstand  the 
hard  grinding  work  inseparable  from  the  constant 
pumping  of  all  kinds  of  sludge,  fibres,  semi-solid  and 
solid  matter.  In  principle  the  pump  operates  upon 
ordinary  centrifugal  lines  but  in  internal  detail  the 
pump  differs  from  any  other.  No  screens  are  nec- 
essary for  large  objects  that  pass  through  the  suc- 
tion will  be  ejected  at  the  delivery.  It  is  particularly 
designed  to  pass  unscreened  sewage,  a  most  difficult 
material,  rags,  cotton  waste  and  all  kinds  of  pulp  and 
trade  effluent  from  textile  work  in  general.  It  has 
been  found  imijossible  to  make  the  pump  choke  with 
solids,  or  semi-solids  no  matter  how  quickly  or  in 
what  quantity  they  may  be  drawn  into  the  pump. 
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Unchokeable.  pumps  are  also  manufactured  for  a  belt 
drive;  vertical  pumps  arc  also  su])plieci.  Parts  are 
interchangeable  and  the  imi)eller  can  be  easily  taken 
out  and  replaced.  The  bearings  are  ring  oiled.  The 
pumps  are  capable  of  dealing  with  anything  from  the 
pumping  of  coal,  gravel,  rock,  ore,  sand,  etc.,  down  to 
leaves,  sewage  or  chemical  composition  of  fluids 
whether  containing  acids  or  alkalis. 

As    a    typical    instance    the    Unchokeable    Pump, 


Limited,  is  supplying  6  inch  vertical  pumps  with  spec- 
ial imi)ellers  for  sand  and  small  stones  for  the  Mer- 
sey Docks  and  Harbor  Board.  These  are  to  be  used 
for  throwing  up  excavated  matter  containing  small 
stones  to  a  distance  of  120  ft.  These  pumps,  if  only 
to  throw  to  a  height  of  60  feet  could  have  handled 
stones  up  to  5  inches  in  diameter. 

We  are  indebted  to  Jones  &  Glassco  Reg'd.,  Cana- 
dian agents  for  the  pump,  for  this  information. 


Trackage  Extensions  on  B.  C.  Electric 

hp,      Railway  Company's  Lines 
For 


For  the  first  time  in  a  number  of  years,  actual 
trackage  extensions  are  under  way  on  the  system  of 
the  British  Columbia  Electric  Railway  Comapny  at 
Vancouver.  About  a  mile  of  track  is  under  construc- 
tion on  the  Broadway  West  line  and  will  give  a  more 
adequate  service  to  an  already  well  built  up  and  grow- 
ing district. 

The  type  of  construction  adopted  is  first  class, 
with  the  heavy  8  in.  rails  that  go  with  permanent 
pavements.     Fir  ties  are  in  use,  resting  on  about  9 


inches  of  ballast,  commencing  with  3  inch  stone,  and 
finishing  with  about  three  inches  of  screenings.  The 
-same  fine  material  is  being  used  for  tamping,  after 
which  a  course  of  concrete  is  to  be  run  in. 

One  item  in  which  the  most  modern  practice  makes 
for  economy  is  the  method  of  bonding  being  used. 
Solid  copper  wire  is  used  instead  of  the  cable  formerly 
in  use,  and  connection  to  the  rails  is  by  welding,  the 
oxy-acetylene  process  being  used. 


Upper   left — Concrete   mixing  pUnt.   dump   bucket   with   radial  arm;      Upper    right — Tamping    tra^k    with    ttushcd    chips,    concicung    plant   in    rear; 
Lower  left — Bonding  rails  by  welding;      Lower  right — 6  x  8  fir  ties  laid  on  subgrade  o(  cruahed  atone  chips. 
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Sewage  Treatment  by  Activated  Sludge 
Plants  at  Houston,  Texas 

General  Review  of  Operations  at  the  World's  Largest  Unit  of  this 

Type— Operating  Curves  and  Costs  for  1920  and  1921— The 

Solution  of  the  Dewatering  Problem  in  Sight 


What  is  still  the  largest  activated-sludge  plant  in 
the  world  was  put  in  use  by  the  city  of  Houston, 
Tex.,  in  May,  1917,  and  we  are  reprinting  herewith 
an  interesting  article  on  its  operation  from  "Engi- 
neering News  Record."  It  has  a  capacity  of  10  m.g.d. 
On  Aug.  10,  1918,  a  unit  of  half  the  size  to  serve  the ' 
remainder  of  the  city  began  service.  Both  plants  have 
been  operated  successfully  since,  with  sludge  disposal 
by  lagooning.  In  October,  1917,  small-scale  experi- 
ments on  treating  the  sludge  with  soda  ash  and  sul- 
phuric acid  were  begun,  but  the  results  were  not 
sufficiently  promising  to  warrant  the  adoption  of  the 
process.  In  January,  1918,  a  contract  was  let  for  a 
dewatering  plant  to  treat  all  the  sludge  from  the  north- 
side  or  larger  plant  by  (1)  further  sedimentation,  (2) 
])ressing  and  (3)  drying,  so  it  could  be  sold  after 
pulverizing  as  a  fertilizer  base.  Various  obstacles  de- 
layed completing  this  plant  and  putting  it  into  opera- 
tion until  January,  1921,  and  during  1921  so  many 
difficulties  were  met  that  the  dewatering  plant, 
although  run  on  a  working-scale  basis,  was  not 
operated  at  full  capacity.  Besides  testing  the  presses, 
conveyors  and  dryer  on  a  working  scale,  the  1917  ex- 
periments on  sludge  conditioning  were  resumed  in 
1921,  using  sulphuric  acid  in  one  set  of  tests  and 
sulphur  dioxide  and  steam  in  another.  Final  con- 
clusions on  sludge  conditioning  not  having  been  reach- 
ed at  the  close  of  1921  it  was  decided  to  extend  the 
experiments  into  1922.  (See  supplementary  note  at 
the  end  of  this  article  stating  that  on  July  8  it  was 
believed  that  the  dewatering  problem  had  been  solved 
and  that  the  dewatering  plant,  with  the  use  of  sul- 
phuric dioxide  gas,  and  without  steam,  and  with  a 
continuous  roller  press  would  go  into  continuous  full- 


time  operation  ).  Through  the  courtesy  of  J.  C.  Mc- 
Vea,  city  engineer  of  Houston,  and  G.  L.  Fugate, 
principal  assistant  engineer,  we  are  enabled  to  present 
herewith  many  data  from  descriptions  of  the  Houston 
activated-sludge  plants,  a  general  review  of  their  opera- 
tion to  the  close  of  the  year  named  and  more  detailed 
facts  and  figures  for  the  years  1920  and  1921  pre- 
pared by  Mr.  Fugate  for  Mr.  McVea's  1921  annual 
report. 

Houston  had  a  population  of  78,000  in  1910  and 
138,276  in  1920.  In  the  latter  year,  14,420  premises 
had  connections  with  sewers  and  there  were  about 
15,000  "box  closets,"  cesspools  and  small  septic  tanks. 
It  was  estimated  that  100,000  of  the  population  had 
sewer  connections.  Night  soil  collections  are  dumped 
into  the  sewers.  In  general,  the  sewers  are  on  the 
separate  plan,  with  storm-water  overflows  because  of 
the  illegal  roof  connections  and  manhole  perforations. 
Piunping  and  Preliminary  Treatment 

The  sewage  treated  at  each  plant  has  first  been 
])umped  and  then  passed  through  outfall  sewers.  Be- 
fore pumping  the  sewage  flows  through  bar  screens 
spaced  1  in.  in  the  clear,  while  in  addition  that  going 
to  the  north-side  or  larger  plant  passes  through  a 
grit  chamber  at  a  velocity  of  23  ft.  a  minute.  The 
screenings  in  1921  averaged  3^4  cu.  ft.  per  million 
gallons  of  sewage  at  the  main  pumping  plant  deliver- 
ing sewage  to  the  north-side  or  larger  works  and 
2.9  cu.  ft.  from  the  sewage  going  to  the  other  works. 
Some  of  the  screenings  are  burned  in  a  garbage  in- 
cinerator and  some  are  used  for  filling  and  then 
covered   with  ashes  from   the   incinerator.     There  is 
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OPERATING     RESULTS     BY     MONTHS     IN     JSl'O 

AND    1921    AT   HOUSTON    10-M.OD 

ACTIVATED-SLUDGE  PLANT 


no  record  of  the    material    removed    from    the    grit 
chamber. 

The  Two  Works 

Each  of  the  four  25-m.g.d.  units  of  the  north-side 
plant  consist  of  one  aerating  channel,  18  x  280  ft.  in 
plan  with  an  area  of  5,040  sq.  ft. ;  10  settling  tanks, 
10  ft.  X  18  ft.  10  in.  in  plan,  with  combined  top  area 
of  1,883  sq.  ft.,  a  sloping  bottom,  and  a  depth  of  22 
ft. ;  and  one  re-aerating  channel  9  x  280  ft.,  with  an 
area  of  2,520  sq.  ft.  In  each  aerating  unit  there  are 
1,050  filtros  plates,  the  ratio  of  plate  to  surface  area 
being  1  to  7  and  the  depth  of  sewage  over  the  plates 
being  9.75  ft.  The  air  is  supplied  by  Sturtevant  blow- 
ers, which  have  a  volumetric  efficiency  of  71  per  cent. 
under  best  conditions,  while  the  overall  efficiency  of 
motors  and  blowers  is  50.5  per  cent. 
Filtros  Plates:  Removing  Iron  Rust  and  Resetting 
in  Concrete 

The  filtros  plates  are  12  in.  sq.  and  V/z  in.  thick, 
grade  S,  General  Filtration  Co.  make.  Originally  the 
plates  were  set  in  cast-iron  holders,  secured  at  the 
north-side  or  larger  plant  with  sulphur  and  at  the 
other  plant  (built  later)  with  cement  grout.  Iron 
rust  from  these  holders  clogged  the  plates  so  badly 
after  a  few  months  use  that  an  average  of  only  1.3 
cu.  ft.  per  minute  could  be  passed  through  each  plate 
under  an  operating  .pressure  of  11.5  in.  of  mercury, 
while  some  of  the  plates  were  completely  clogged. 
The  method  of  removing  and  cleaning  these  plates. 
briefly,  consisted  in  smashing  and  scrapping  the  cast- 
iron  holders;  immersing  the  plates  in  a  10  per  cent 
solution  of  hydro-chloric  acid;  and  re-setting  them 
with  cement  grout  in  concrete  holders.  About  25  per 
cent  of  the  filtros  plates  at  the  larger  plant  were  ruined 
since,  being  set  in  sulphur,  it  was  necessary  to  break 
the  iron  to  get  the  plates  free.  At  the  smaller  plant 
wher  cement  grout  was  used  instead  of  sulphur,  it  was 
possible  to  chip  away  the  joints  by  means  of  an  air 
chipping  machine  and  only  one  per  cent,  of  the  plates 
were  broken.  Plates  that  broke  into  only  two  pieces 
were  made  usable  again  by  sealing  the  break  with 
cement  grout.  The  plate  resetting,  including  the  new 
holders,  cost  $1,500  a  unit  at  each  plant.  Three  of 
the  four  units  at  the  larger  and  one  of  the  two  units 
at  the  smaller  plant  have  had  the  plates  overhauled. 

Effect  of  Dust  on  Filtros  Plate 
Although  the  concrete  holders  seem  to  have  vir- 
tually stopped  rust-clogging  (the  velocity  of  the  air 
through  the  pipes  is  so  low  that  it  carries  to  the 
plates  very  little  of  the  rust  which  forms  in  the  pipes") 
there  is  still  apprehension  as  to  the  filtros  plates  be- 
coming clogged.  In  fact,  local  clogging  takes  place 
and  causes  trouble,  as  the  following  extract  from  the 
report  shows : 

The  cleaned  plates  have  now  been  in  use  almost 
two  years  and  show  much  more  clogging  than  is  evi- 
dent from  the  pressure  diagram  shown  on  the  operat- 
ing chart.  This  can  especially  be  noted  in  the  more 
uneven  distribution  of  air  over  the  tanks  and  the 
length  of  time  required  to  obtain  normal  pressure 
after  power  has  been  off.  Considerable  power  trouble 
has  been  experienced  in  the  past  six  months:  during 
the  month  of  September  (1921)  the  power  was  off 
nine  times.  Check  valves  are  not  provided  in  dis- 
charge lines,  consequently  when  power  is  cut  the 
blowers  are  reversed  by  the  uneven  pressure,  thus 
creating  a  partial  vacuum  in  the  air  lines.  This  causes 
sludge  to  settle  in  a  compact  mass  over  the  plates 
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and    creates   mure    top   clogging   than    ordinary    sedi- 
mentation would  create. 

It  is  proposed  to  install  check  valves  to  prevent 
vacuum  forming,  and  also  to  design  a  machine  to 
grind  off  about  ^  in.  from  the  top  of  the  plates.  It 
is  believed  that  this  will  prolong  the  life  of  the  plates 
at  least  one  year.  When  it  becomes  necessary  to  re- 
place with  new  plates  the  air  lines  should  be  thor- 
oughly cleaned  of  any  rust  and  an  air  washer  in- 
stalled. 

The  location  of  the  plant  is  such  that  a  minimum 
amount  of  dust  is  held  in  the  atmosphere.  The  air 
before  reaching  the  blowers  is  screened  through  8-oz. 
duck  with  a  total  area  of  750  sq.  ft.  Tests  show 
that  this  does  not  remove  small  particles  of  dust  and 
vs  effective  only  for  screening  out  large  particles  and 
insects  which  would  otherwise  be  drawn  into  the 
blowers  and  transmitted  to  the  air  distributing  sys- 
tem. These  tests  were  run  by  inserting  canton  flan- 
nel discs  in  the  2-in.  supply  pipes.  The  discs  would 
become  so  badly  clogged  with  fine  matter  in  about 
two  weeks  that  the  air  supply  would  be  practically 
cut  off.     The  dust  collected  was  high  in  carbon. 

One  plate  was  placed  in  an  individual  holder  and 
used  for  nine  months  in  one  of  the  aeration  tanks. 
This  was  removed,  carefully  dried,  and  broken.  A 
dark  discoloration  was  evident  for  about  one-fourth 
the  distance  through  the  plate  from  the  bottom  side, 
similar  to  clogging  material  caught  on  the  flannel 
discs.  About  %  in.  on  the  top  showed  considerable 
clogging  from  sludge.  The  coarse  matter  collected 
in  the  holder  under  the  plate  weighed  4j4  grams,  21 
per  cent  of  wbich  was  volatile. 

The  general  operating  results  in  1920  and  1921  for 
the  north-side  or  larger  plant  are  shown  by  the  ac- 
companying diagram.  The  smaller  plant,  Mr.  Fugate 
states,  has  given  good  results,  with  not  a  single  sam- 
ple of  effluent  showing  less  than  99  per  cent  relative 
stability,  and  with  the  effluent  containing  more  dis- 
solved oxygen  than  is  necessary  to  satisfy  the  five-day 
bio-chemical  demand.  The  volume  of  sewage  treated 
is  way  below  the  full  capacity  of  the  plant. 

Relative  Value  of  Chemical  Analyses 

Under  this  head  the  report  says : 

The  composition  of  the  raw  sewage  with  an  incre- 
ment of  increase  in  strength  is  fairly  constant  and 
tests  need  be  run  only  occasionally  as  a  check,  except 
that  the  tests  for  nitrogen  as  free  ammonia,  bio-chem- 
ical oxygen  demand  and  suspended  solids  should  be 
run  each  day. 

The  test  for  free  ammonia  is  one  of  the  most  im- 
portant tests  for  controlling  the  operation  of  the  plant. 
The  free  ammonia  of  the  effluent  varies  widely,  de- 
pending upon  the  sludge  condition.  If  the  sludge  is 
in  the  best  condition  there  will  be  only  2  to  5  p. p.m. 
and  it  is  desirable  to  keep  the  value  below  10  p. p.m. 
There  are  also  rather  sharp  changes  in  the  amount  of 
free  ammonia  which  are  without  e.xplanation.  and 
very  often  if  the  operation  is  continued  in  exactly  the 
same  manner,  the  ammonia  will  come  back  to  a  low 
value. 

The  test  for  nitrates  is  a  fairly  good  indication  of 
the  condition  of  the  effluent.  In  the  best  working 
conditions  the  nitrate  value  is  very  low.  The  test  is 
easy  to  make  and  may  be  taken  each  day  with  very 
little  trouble. 

The  nitrate  test  is.  if  anything,  more  important 
than  the  free  ammonia  test.     It  has  been  noticed  that 


in  the  very  best  condition  (jf  the  sludge  the  value  of 
the  nitrate  should  be  about  40  per  cent,  of  the  value 
of  the  free  ammonia  in  the  raw.  It  is  desirable  to 
keep  the  value  above  2  i).p.m.  1"hc  effluent  usually 
has  good  stability  if  the  value  of  the  nitrates  is  above 
2  and  the  value  of  free  ammonia  below  10. 

The  ox3'gen  consumed  test  is  not  considered  of 
any  value  in  the  operation  of  the  plant  and  will  be 
discontinued  this  year.  The  test  for  suspended  solids 
is  of  more  value  as  a  matter  of  record  and  in  making 
certain  computations. 

As  a  final  analysis  the  relative  stability  records 
both  by  the  methylene  blue  tests  and  the  bio-chemical 
oxygen  demand  tests  are  certainly  necessary  and  give 
a  good  indication  for  the  final  object  in  the  operation 
of  the  plant,  but  are  of  little  value  in  control  operation 
as  the  time  required  is  too  great  for  immediate  re- 
sults. The  sludge  changes  very  quickly  and  the  tests 
for  free  ammonia  and  nitrates  give  the  results  at  once 
and  if  necessary  a  change  in  operation  can  be  made. 

The  increase  in  the  strength  of  the  sewage  during 
the  past  two  years,  as  measured  by  suspended  solids, 
free  ammonia  and  by  bio-chemical  oxygen  demand, 
and  by  the  screenings,  is  attributed  by  Mr.  Fugate 
to  an  increase  in  night  soil  collection  and  a  decrease 
in  both  per  capita  water  consumed  and  ground  water 
infiltration,  the  latter  because  of  the  dry  year. 

Construction  and  Operating  Costs 

The  cost  of  each  activated-sludge  plant  not  includ- 
ing land  or  the  $82,787  paid  for  the  north-side  de- 
watering  equipment,  together  with  a  summary  of  1921 
operating  costs,  is  shown  by  Table  I. 

Table  I.     Construction  and  1921  Operating  Costs  for 
Houston   Activated   Sludge   Plants 

Construction  Cost*  North  Side      South  Side 

Excavation   $  2.5.822  .*     6,361 

General   contract    194,405  87,789 

Crane   1,12.5  •        1,125 

Motor   and   blowers    7,245  6,199 

150-h.p.    Diesel    engine    7,646  

Sludge  pump  and  motors   526  325 

Wayne  oil  tank   86  43 

Concrete  fuel  oil  tank   1,200  

Well     1,350 

Elevated    sttel    tank     1,917 

Water   pump   and   motor    .., 373 

Filtros    plates    6,439  3,219 

Miscellaneous 82  18 

Total     $244,576  $108,919 

Engineering    and    incidentals    10,095*  7,656* 

Grand   total    $254,671  $116,573 

Cost  per  m.g.d.  cap.: 

Without  engineering,  etc $  24,475  $  21,784 

With    engineering,   etc 25.467*                23,315* 

Operating  cost  in  1921: 

Monthly   salaries    $     6,938  $     5,297 

Weekly    salaries    4,223                    2,172 

Power    11,134                      2,535 

Supplies    and    maintenance     3,813                       366      J 

Total    $26,108  $10,370 

Cost  per  m.g.   treated    $  16.30         $  15.20 

♦From  the  article  in  Engineering  News-Record,  Dec. 
11-18,  1919,  p.  1003,  based  on  notes  obtained  at  Houston,  the 
preceding  November  by  a  member  of  the  editorial  staff  of 
that  Journal,  it  appears  that  the  construction  cost  figures 
include  no  allowance  for  50  acres  of  land  bought  by  the  city 
at  the  north-side  and  13  at  the  south-side  works,  of  which 
only  some  three  acres  is  used  for  works  purposes  in  each 
case.     The  items   for   engineering  and  incidentals   have  been 
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taken  from  tlic  article  named  above,  as  they  are  not  includeJ 
in  the  report  on  which  this  article  is  based. 

Sludge  Lagooning 

At  both  |>lants  the  sludge  has  been  satisfactorily 
lagooncd,  without  crcatiiij,'  any  nuisance,  Mr.  l-'ugate 
states.  Deep  lag-oons  have  been  u.sed  at  both  plants, 
but  at  the  south-side  of  smaller  ])lant  it  is  proposed 
to  construct  and  try  three  shallow  ones,  about  2  ft. 
deep  and  an  acre  in  area  in  the  hope  that  the  material 
will  dry  "sufficiently  to  be  hauled  away  by  farmers." 
As  to  the  quantity  of  sludf,'-e  produced,  Mr.  Fugate 
states  that  measurements  have  not  been  possible,  (it 
is  hoped  that  they  may  l)e  in  the  future).  He  submits 
the  following  estimate : 

By  taking  the  number  of  hours  the  sludge  pump 
was  run  in  November  and  December,  1921,  using  an 
estimated  capacity  for  the  pump  and  the  average 
moisture  in  the  sludge,  and  checking  against  the 
(piantity  of  suspended  .solids  in  the  raw  sewage,  the 
result  for  November  would  indicate  a  digestion  of 
54.8  per  cent,  and  for  December,  48.6  per  cent.  Using 
the  average  solids  in  suspension  for  the  year  1921,  a 
(piantity  of  1,518  lb.  of  10  per  cent,  moisture  sludge 
])er  million  gallons  sewage  is  derived.  However,  it 
is  believed  that  the  figures  should  be  used  with  cau- 
tion as  possibly  the  pum])  rating  may  have  been  in 
error  due  to  changing  conditions  l)etween  the  obser- 
vations from  which  the  average  capacity  was  esti- 
mated. 

The  amount  of  digestion  iu  the  lagoons,  Mr.  Fu- 
gate thinks,  is  indicated  by  the  difference  in  the  vola- 
tile matter  of  the  fresh  and  the  lagooned  sludge,  as 
shown  by  Table  II.  The  character  of  the  lagoon  efflu- 
ent may  be  judged  from  Table  III. 

Tal)le  11.     .\nalysis  of  Fresh  Activated  Sludge  and  of 
Sludge  from  Lagoon  Edge,  Nov.  26,  to  Dec  4,  1917 

Fresh  From 

Activated    Lagoon   Edge 
Per    Cent    Per    Cent 

Volatile   T0.12         5.5.43 

Fixed      20.80  44.58 

Fats  (ether  soluble,  dry  basis)    9.28  9.51 

.Ammonia    (dry   basis)    5.58  :i.95 

Phosphonic  acid   (total,   P.O.-.)    1.45  1.20 

Table  III.    .Analysis  of  Sludge  Lagoon  Effluent,  Dec.  i:!,  lOlT 

P.  P.  M. 

Free  ammonia — nitrogen    92.00 

Nitrites  — nitrogen    00.05 

Nitrates  — nitrogen    00.40 

Organic  —nitrogen   12.00 

Suspended    solids,    volatile     50.00 

Suspended    solids,    lixcd     16.00 

(Continued  in  next  week's  issue.) 


The  Stephen  Construction  Company  has  received 
the  contract  for  the  paving  of  Ilaymarket  Stpiare 
and  Rothesay  .Ave.,  .^t.  "ohn  \.  P>.  and  work  has  been 
started  on  this  contract.  This  com])any,  headed  by 
J.  H.  Doody  of  St|  John,  iuid  the  contract  for  paving 
Douglas  Avenue  in  St.  Jolin  last  summer  and  fall. 
The  company  has  also  taken  over  the  brick  manu- 
facturing business  at  Little  River,  N.B.,  conducted 
for  one  hundred  years  by  Lee  and  Sons. 


r.  Mooney  &  Sons  St.  John  .X.  B.  are  finishing  up 
on  their  contract  for  the  St.  Peter's  Bail  Park  in 
St.  John.  A  large  amount  of  rock  has  been  removed 
from  the  ground  and  a  grand  stand  has  been  built 
and  bleachers  at  third  base  and  left  field.  A  few 
vcars  ago  this  property  was  a  sloping  mass  of  rocky 
groimd.  N'ow  it  is  the  hading  ball  park  of  the  mari- 
time |)rovinces. 


A  Concession  to  Home  Investors 

In  offering  to  renew  the  five  and  a-half  per  ceut. 
Canadian  Government  bonds,  maturing  December  1st, 
at  the  saine  rate  of  iivterest  as  is  carried  by  the  matur- 
ing bonds,  and  allowing  a  bonus  of  one  month's  in- 
terest, the  Minister  of  Finance  is  making  a  material 
concession  to  the  Canadian  investor,  as  this  rate  is 
higher  than  was  paid  on  the  recent  Canadian  loan 
in  New  York.  The  high  class  of  the  security,  which 
is  the  very  best  that  can  be  offered  in  Canada,  and  the 
liberal  rate  of  interest  should  lead  to  large  invest- 
ment in  these  Dominion  bonds.  Attention  is  directed 
to  the  official  advertisement  giving  details. 

The  Austin  Western  Motor  Sweeper 

The  Canadian  Fairbanks-Morse  Co.,  a  few  days 
ago  gave  a  demonstration  of  their  .Austin-Western 
Motor  Sweeper  before  the  officials  of  the  Street  Clean- 
ing Department  of  the  city  of  Toronto.  In  this  con- 
nection it  is  interesting  to  note  the  favorable  report 
on  this  machine  made  by  the  city  engineer  of  Niagara 
Falls,  N.  Y.  where  one  of  them  has  been  in  operation 
for  some  two  years.  The  following  extracts  are  from 
the  report : 

In  its  two  years'  operation  our  Austin-Western 
motor  sweeper  has  saved  its  cost  three  times  over 
the  hand  method,  besides  being  much  more  sanitary 
and  efficient.  It  has  saved  us  $.4210  per  sq.  yd.  swei)t. 
or  $3.95  per  cu.  yd.  of  refuse  removed,  making  the 


total  net  saving  fur  the  l»w  years  over  $20,000.00. 
It  rei)laces  16  hand  sweepers,  and  costs  only  half  as 
much  as  an  inefficient  horse  drawn  brush. 

The  City  of  Niagara  Falls  contains  about  60  miles 
of  pavement  that  must  be  kept  clean.  About  ^',2 
miles  in  the  business  district  are  cleaned  every  night. 
The  remainder  of  the  60  miles,  which  are  in  the  resi- 
dence districts,  are  cleaned  less  often,  averaging  about 
once  a  week  for  the  better  class  sections.  Two  years 
ago  we  bought  an  .Austin-Western  motor  sweeper 
to  re]>lace  the  nien  and  horse  sweepers. 

The  total  o])erating  cost  for  the  2  years  was  $11.- 
508.26,  or  $.M.62  per  day  worked.  The  cost  per  1.000 
sq.  yds.  is  $.2245,  and  per  cu.  yd.  is  $2.11.  The  aver- 
age number  of  square  yards  swept  per  day  is  140.800. 
and  the  number  of  cu.  yds.  of  dirt  removed  per  1,000 
sq.  yds.  of  pavement  is  .1065.  W'e  consider  these 
costs  unusually  low. 

The  total  cost  of  the  hand  method  for  the  2  years. 
including  hauling  the  dirt,  would  be  $40,586.00.  as 
against,  $19,00(>.fi6  for  the  Austin-Western  motor 
sweeper  and  2  teams  for  hauling  dirt.  The  net  sav- 
ing is  $21,579.34  for  the  2  years,  or  an  average  annual 
saving  of  $10,789.67,  which  returns  142%  t>n  the  in- 
vestment. 
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Iron  and  Steel  and  Their  Application 
in  the  Cement  Industry 

Obtaining  Steel  to  Suit  the  Purpose— Reasons  for  Failure  of  Steel 
Under  Certain  Conditions— Go-operation  of  Cement  Engin- 
and  Steel   Plant  Metallurgist  Advocated 


eer 


By  W.  R.  SHIMER,  Sales  Metallurgist 

Before  the  Portland  Cement  Association 


It  was  my  original  intention  to  present  a  paper 
containing  definite  recommendations  for  the  more 
important  iron  and  steel  parts  used  in  machiiiery 
for  the  manufacture  of  cement.  Upon  going  into 
this  phase  of  the  subject  in  detail,  I  find  that,  due  to 
various  local  conditions,  a  steel  which  is  satisfactory 
for  a  certain  part  at  Cement  Plant  "A,"  may  not  be 
suitable  for  the  same  part  at  Cement  Plant  "B." 
This  is  due  to  various  reasons  such  as  difference  in 
hardness  of  rock,  type  of  machinery,  condition  of 
machinery,  personnel  of  men  operating  the  machine- 
ry, etc.  I  will,  therefore,  confine  myself  to  more  or 
less  general  remarks  and  attempt  to  show  how  to 
obtain  steel  which  will  best  suit  the  purpose,  and  how 
to  draw  up  specifications  which  will  assure  a  satis- 
factory product.  ■  ,      . 

The  writer  cannot  claim  to  be  familiar  with  the 
mechanical  details  of  cement  machinery,  and  is,  there- 
fore, not  in  a  position  to  ascribe  failures  to  faulty 
design,  although'from  an  examination  of  certain  'failed 
parts  there  is  every  indication  that  some  of  the  failures 
can  be  atributed  to  error  in  design.  For  example, 
the  writer  had  the  opportunity  to  investigate  the 
breakage  of  shafts  in  an  electrically  operated  shovel. 
This  shovel  was  operated  in  the  same  quarry  with 
two  steam  shovels.  No  shafts  were  known  to  break 
in  either  of  the  steam  shovels,  while  the  shaft  greak- 
ages  in  the  electric  shovel  were  quite  frequent.  The 
writer  was  called  in  on  this  matter  after  th.?  cement 
plant  had  proven  to  the  engineer  who  built  the  shovel 
that  power  was  developed  which  stressed  the  shaft 
to  a  load  of  twice  that  for  which  it  was  originally 
designed.  In  other  words,  when  the  electric  shovel 
was  attempting,  to  dig  out  the  side  of  a  hill  in  one 
scoop,  .and  since  an  electric  motor  will  withstand  a 
100  per  cent  overload  momentarily,  the  shafts  were 
stressed  to  double  the  amount  for  which  they  were 
designed,  and  as  this  stress  was  a  sudden  one,  the 
shafts  naturally  twisted  off.  I  understand  that  when 
a  steam  shovel  is  overstressed,  it  will  stall ;  there  are 
no  sudden  shocks,  and  consequently  shaft  failures 
are  much  less  frequent  in  shovels  of  this  type. 
Special  Steel  for  Electric  Shovel  Shafts 
The  shafts  in  the  electric  shovel  could  not  be 
made  larger  without  making  very  radical  changes 
throughout  the  entire  mechanism,  and  it  was,  there- 
fore, necessary  to  use  a  special  nickel  chrome  steel, 
heat  treated  to  give  more  than  twice  the  elastic  limit 
of  the  original  shafts,  and  at  the  same  time,  the 
elongation  and  the  contraction  of  area  had  to  be 
fairly  high  to  insure  suiTicient  ductility  to  withstand 
the  usual  shock  and  vibration. 

The  physical  properties  of  the  failed  shafts  showed. 

Tensile    Strength         62  000 

Elastic    Limit         ,     33,000 

Elongation,  per   cent 35.5 

of  Area,   per   cent    61.07 

'    Strength         112,000 


Contr. 


The  heat  treated  alloy  steel  shafts  showed : 

Elastic    Limit         90,000 

Elongation,    per    cent    23.5 

Contr.  of  Area,  per  cent    C4.0 

These  physical  properties  more  than  make  up  for 
the  deficiency  in  the  size  of  the  shaft. 

It  might  be  of  interest  to  mention  in  this  connec- 
tion that  for  quick  repairs  cold  drawn  shafting  was 
used  for  shafts  in  this  shovel,  and  some  broke  in  one 
week's  time. 

While  on  the  subject  of  cold  drawn  steel,  I  might 
mention  its  properties  and  the  object  in  using  it.  It 
is  made  by  pickling  all  the  scale  from  the  hot  rolled 
bar,  which  is  then  i)ulled  through  a  die  1/32  to  1/16 
inch  less  in  diameter  than  the  original  bar.  This 
produces  a  bar  of  accurate  size,  with  a  smooth, 
bright  finish.  The  bar  is  reduced  cold  and  while  cold 
extends  in  length  in  proportion  to  the  amount  of  re- 
duction in  cross  section.  Low  carbon  steel  is  cold 
drawn  without  annealing  but  the  higher  carbon  and 
alloy  steels  are  annealed  first.  The  physical  eft'ect 
of  this  cold  working  is  to  raise  the  elastic  limit,  in 
the  smaller  diameters,  up  to  approximately  90  per 
cent  of  the  ultimate  tensile  strength,  with  a  corres- 
ponding decrease  in  ductility.  Prior  to  cold  drawing, 
the  elastic  limit  of  the  same  steel  approximates  50  per 
cent  of  the  tensile  strength,  with  considerable  duc- 
tility. I  would  not  recommend  that  cold  drawn  steel 
be  used  for  important  structural  parts  which  must 
withstand  shock  and  vibration.  It  is  an  excellent 
steel  for  screw  stock,  bushings,  sockets  and  parts  of 
this  nature  which  must  be  turned  out  cheaply  by  the 
thousands  on  automatics.  It  is  satisfactory  for  line 
shafts  and  other  parts  of  like  nature  which  are  not 
highly  stressed.  Some  years  ago  an  automobile  com- 
pany in  an  attempt  to  save  money  on  lathe  work, 
used  for  a  time,  a  cold  drawn  alloy  steel  for  axles. 
They  were  drawn  to  finished  size,  and  all  the  machin- 
ing that  was  required  was  to  cut  to  length  and  mill 
the  ends  square.  This  proved  to  be  expensive  econ- 
omv  as  these  axles  failed  in  many  of  the  cars  after 
short  service,  and  replacements  were  made  free  of 
charge  in  order  to  sati.sify  the  car  owners.  The  re- 
placing axles  were  made  of  a  special  heat  treated 
alloy  steel,  and  they  returned  to  the  practice  of  turn- 
ing the  bars  on  a  lathe  rather  than  obtaining  the  ac- 
curate size  by  cold  drawing. 

Cold  drawn  steel  has  its  field,  and  I  do  not  wish 
to  be  misunderstood  in  my  remarks  concerning  it. 
It  is,  however,  false  economy  to  use  it  for  highly 
stressed  parts,  as  there  are  so  many  steels  which  .can 
be  heat  treated  to  stand  up  under  severe  service  and 
which  will  far  outlive  cold  drawn  steel. 
Heat  Treatment 

Many  parts  fail   in  cement  machinery  on  account 
of  not  being  heat  treated,  or  having  been  improperly 
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heat  trcnlcd  for  the  service  to  be  performed.  Many 
times  steel  of  correct  comi)ositioii  for  a  certain  use 
fails  in  a  very  short  time,  because  of  improper  heat 
treatment.  When  properly  heat  treated  this  same 
steel  will  give  satisfactory  service.  As  a  concrete  ex- 
ami)le  of  this,  I  will  cite  the  case  of  an  order  we  re- 
ceived some  years  ago  for  ten  bars  of  nickel  steel 
four  inches  in  diameter.  This  order  was  received 
from  a  drop  forge  concern  and  from  the  comi)osition 
of  the  steel  ordered,  it  was  inferred  that  the  steel  was 
to  be  cut  up  and  forged  into  gear  blanks,  which  were 
to  be  subsequently  heat  treated.  This  steel  was, 
therefore,  shipped  to  the  customer  in  its  annealed  con- 
dition, having  been  annealed  for  machinability.  A 
short  time  later,  we  received  a  complaint,  stating  they 
had  made  jjiston  rods  from  three  of  these  bars  and 
put  them  in  drop  forge  hammers.  One  lasted  2^ 
hours  and  broke;  another  lasted  5^2  hours,  and  the 
third  lasted  about  15  hours.  They  stated  this  so- 
called  high  grade  nickel  steel  was  inferior  to  brass 
wrought  iron.  The  remaining  seven  bars  were  re- 
turned and  given  a  special  heat  treatment  by  quench- 
ing in  oil,  with  subsequent  annealing,  and  were  re- 
turned to  customer  and  were  found  to  be  entirely 
satisfactory.  This  is  one  of  many  examples  which 
could  be  cited  to  show  that  while  steel  properly  heat 
treated  is  satisfactory  for  the  service  required,  steel 
of  the  same  heat  but  improperly  heat  treated  is  not 
satisfactory.  I  might  mention  that  in  order  to  obtain 
the  best  service  from  alloy  steels,  they  must  be  heat 
treated,  as  it  is  not  good  economy  to  use  them  other- 
wise. When  heat  treated,  they  are  far  superior  to 
ordinary  steels. 

Proper  attention  is  not  always  given  to  steel 
castings,  due  in  part  perhaps  to  the  users  feeling  that 
because  the  casting  was  made  of  steel  instead  of 
iron  that  it  had  all  the  strength  that  was  required, 
with  the  result  that  no  check  was  made  as  to  the 
analysis  of  the  steel,  or  to  its  annealing.  This  applies, 
of  course,  to  commercial  castings.  There  has  come 
to  my  attention  quite  a  few  failures  of  machines 
where  steel  castings  have  been  used.  The  machines 
in  mind  at  the  present  time  are  large  jaw  crushers. 

Up  to  a  few  years  ago,  the  primary  crusher  was 
litted  with  a  jaw  opening  of  about  24  by  36  inches  but 
with  the  advent  of  steam  shovels,  it  became  necessary 
to  increase  the  size  of  crushers  with  the  result  that 
these  machines  are  now  built  with  openings  up  to 
5/4  by  7  feet.  In  the  designing  of  these  larger  size 
crushers,  the  manufacturers  went  to  the  use  of  steel 
and  made  a  great  many  of  the  crushers  in  sectional 
design,  i.e.,  the  side  frames  and  end  frames  being 
separate  castings,  machined  and  held  together  by 
turned  bolts.  Another  design  of  crusher  consists  of  a 
"semi-steel"  frame  reinforced  with  a  cast  steel  band 
around  the  top.  The  design  of  this  crusher  is  such 
that  the  steel  ibands  take  all  the  crushing  strain. 

Failures  of  Steel   Crushers 

The  failures  of  these  steel  crushers  have  been  due 
partly  to  the  fact  that  the  analysis  of  the  steel  was 
incorrect,  and  partly  to  the  fact  that  the  castings  had 
not  been  properly  annealed,  if  annealed  at  all.  In  one 
(if  the  large  plants,  not  so  long  ago,  there  was  broken 
in  operation  a  crusher  in  which  the  frame  was  20  feet 
long  and  the  cross  section  of  the  steel  about  6  inches 
bv  S'/i  feet.  The  breakage  of  these  castings  showed 
that  the  steel  was  very  coarse  grained  and  that  it  had 
not  been  properly  annealed,  with  the  result  that  orig- 
inal strains  were  still  in  the  castings.  Had  these 
castings  been  properly  annealed,  there  is  no  question 


but  that  the  machine  would  have  stood  up  and  that 
the  breakage  would  not  have  occurred.  The  repairs 
to  this  particular  machine  will  cost  the  operating 
company  many  thousands  of  dollars,  as  the  machine 
will  first  have  to  he  banded  together  to  permit  it  to 
continue  to  operate,  and  later  the  .side  frames  entirely 
replaced  with  new  castings. 

There  has  also  ibeen  brought  to  my  attention  the 
failure  of  a  crusher  which  was  reinforced  with  a  heavy 
steel  band.  This  band  was  of  oval  shape  and  had  a 
wall  cross  section  of  5  by  24  inches.  It  broke  at  three 
points  almost  simultaneously,  and  the  nature  of  the 
breaks  indicated  brittleness.  Upon  investigation,  it 
was  found  that  the  casting  was  too  high  in  carbon 
and  further  that  it  had  not  been  properly  annealed. 
The  microscope  showed  a  structure  of  steel  in  the 
same  condition  as  when  cast,  and  if  it  had  been  an- 
nealed at  all,  it  only  went  through  the  motions  of  this 
operation,  as  there  was  no  indication  whatever  of  an- 
nealing from   the  examination   of  the   casting  itself. 

F"oundries  or  forge  plants  will  often,  in  order  to 
fill  up  their  shop,  take  on  work  ifor  which  they  are 
neither  trained  nor  equii)ped  to  handle.  Sometimes, 
by  good  fortune,  their  product  stands  up  in  service, 
but  in  many  cases  like  the  one  just  cited,  it  did  not, 
and  caused  considerable  loss  to  the  cement  plant  and 
considerable  embarrassment  to  the  crusher  manufac- 
turer, who  was  not  directly  to  blame.  Manufacturers 
of  machinery  should,  however,  investigate  the  found- 
ry prior  to  placing  orders  for  castings,  to  determine 
if  they  are  competent  to  make  such  castings,  and  the 
castings  should  be  inspected  to  be  sure  they  are  of  the 
right  composition  and  properly  annealed. 

The  practice  generally  followed  is  to  specify  cer- 
tain physical  properties  in  accordance  with  the  speci- 
fications of  the  American  Society  for  Testing  Ma- 
terials. These  tests  b«ng  taken  from  coupons  which 
are  attached  to  the  casting,  and  heat  treated  with  the 
casting.  Test  coupons  are  integral  with  the  casting. 
They  should  not  be  broken  from  the  casting  until  it 
has  been  heat  treated.  If  by  accident,  the  coupons 
should  be  broken  off  prior  to  annealing,  they  should 
not  be  heat  treated  separately  but  should  be  charged 
in  the  same  annealing  furnace  at  the  same  time  with 
the  casting  in  order  that  it  receive  identical  heat  treat- 
ment with  same.  This  is  necessary  in  order  to  be  as- 
sured that  the  physical  results  obtained  from  the  cou- 
pons represent  the  physical  properties  of  the  casting 
itself. 

No  Reflection  of  th^  Machine  Manufacturer 
Failures  such  as  those  just  briefly  cited  might  mis- 
lead prospective  purchasers  into  believing  the  ma- 
chinery itself  was  at  fault.  In  cases  of  this  kind,  no 
reflection  can  be  cast  upon  the  make  or  design,  be- 
cause the  failures  are  directly  due  to  the  fact  that  the 
makers  of  the  castings  did  not  furnish  a  good  product, 
it  is  always  unwise  to  place  an  order  for  a  special  part 
to  the  lowest  or  any  bidder,  without  first  having  been 
satisfied  as  to  his  ability  to  furnish  a  satisfactory 
product. 

I  believe  I  am  safe  in  stating  that  the  average  me- 
chanical engineer  knows  steel  only  in  a  general  way. 
as  he  has  neither  the  time  nor  the  opportunity  to  keep 
up-to-date  with  the  rapid  advances  made  in  this  art. 
Rven  we,  who  are  working  on  this  subject  all  the  time, 
find  it  difficult  to  keep  pace.  An  engineer  will  design 
a  part  and  figure  on  a  certain  factor  of  saftey,  for  ex- 
ample of  5  to  I,  when  he  expects  to  encounter  shocks, 
etc.  With  this  factor  of  safety,  he  may  require  steel 
of  say  110.000  lb.  elastic  limit,  which  predetermines 
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an  ultimate  strength  of  approximately  140,000  lb.,  but 
loses  sight  df  the  fact  that  to  meet  this  high  elastic 
limit,  the  elongation  and  contraction  will  be  relatively 
low,  and  he  will  have  a  steel  lacking  in  ductility,  so 
that  the  real  factor  of  safety  is  actually  much  lower. 
For  such  a  highly  stressed  part,  he  would  have  a  more 
satisfactory  product  if  he  used  a  factor  of  safety  of  4 
to  1,  and  asked  for  a  steel  having,  say  90,000  lb.  elastic 
limit  with  proportionately  lower  tensile  strength,  since 
he  would  have  a  corresponding  increase  in  ductility, 
thereby  enabling  the  part  to  withstand  shock  and  vi- 
bration. 

Shafts  for  Gyratory  Crushers 

One  big  problem  in  some  cement  plants  is  to  ob- 
tain satisfactory  shafts  for  gyratory  crushers.  Low 
to  high  carbon  steels  and  alloy  steels  heat  treated  for 
high  tensile  strength  and  elastic  limit  have  been  used, 
but  certain  plants  still  have  more  breakages  than  they 
should.  I  have  been  investigating  this  subject  with 
a  view  to  developing  a  satisfactory  steel  and  a  heat 
treatment  for  this  purpose.  In  general,  1  find  the 
tensile  properties  need  not  be  high,  hut  the  important 
properties  are  elongation  and  c(jntraction  of  area.  The 
shafts  which  on  the  average  stand  up  longest  in  ser- 
vice are  those  with  greatest  ductility. 

I  have  interviewed  a  number  of  cement  plant  orera- 
tors  who  use  the  gyratory  crusheis  and  find  such 
shaft  failures  are  peculiar  to  certain  plants,  while 
others  rarely  if  ever  have  this  trouble.  The 
plants  which  have  no  failures  attribute  their  suc- 
cess to  the  fact  that  they  make  a  special  effort  to 
keep  dipper  teeth,  sledge  hammers,  and  other  iron 
and  steel  parts  from  going  through  the  crusher.  The 
penalty  to  employees  allowing  such  parts  to  go 
through  is  dismissal.  I  am  inclined  to  believe  that 
this  is  one  of  the  major  reasons  f(n-  shaft  breakages  as 
this  would  explain  why  the  harder  shafts  are  more 
susceptible  to  failure  than  the  soiter  and  more  ductile 
ones.  When  a  large  piece  of  steel  passes  through  a 
crusher,  something  has  to  give,  as  the  crusher  itself 
cannot  stall.  If  the  liner  plates  do  not  break,  the  shaft 
must  distort.  A  hard  shaft  will  act  as  a  spring,  but 
the  excessive  strain  which  has  been  put  on  some  points 
usually  on  the  outside  surface,  will  produce  a  nick 
of  perhaps  microsco|)ic  size,  which  we  might  call  an 
incipient  break,  and  during  continued  service,  it  grows 
larger,  finally  resulting  in  the  fatigue  break,  which 
these  shafts  manifest  on  fracture.  The  softer  steel 
-shafts  will  bend  and  at  times  even  take  a  permanent 
set,  but  there  is  no  doubt  but  that  the  increased  duc- 
tility accounts  for  their  being  longer  lived  .  When  a 
plant  has  an  unusual  number  of  breakages  oif  this  na- 
ture, and  if  it  is  certain  no  foreign  material  has  gone 
through  the  crusher,  an  investigation  should  be  made 
by  a  competent  party,  as  such  a  condition  can  gener- 
ally be  corrected  either  by  a  change  of  steel  or  by 
special  heat  treatment.  I  understand  some  gyratory 
crushers  are  being  redesigned  in  order  to  permit  short- 
ening of  these  shafts,  and  that  these  shorter  shafts  are 
reducing  the  breakages  to  a  considerable  extent. 

I  can  easily  imagine  how  the  cement  plant  engi- 
neer, or  the  engineer  building  machinery,  who  might 
interview  six  to  a  dozen  representatives  from  as  many 
different  steel  concerns,  could  become  confused  when 
attempting  to  boil  down  the  diversified  information 
received.  The  same  thing  would  happen  if  the  writer 
were  in  the  market  for  cement,  and  with  his  limited 
knowledge  of  this  product,  would  have  difficulty  de- 
ciding whose  cement  was  best  after  interviewing  rep- 
resentatives ifrom  as  many  cement  companies.    I  would 


probably  purchase  from  the  lowest  bidder,  and  no 
doubt  obtain  just  what  1  paid  for,  namely,  an  inferior 
product  .  The  enthusiastic  steel  salesman  may  elabor- 
ate on  the  wonderful  physical  i)roperties  of  a  special 
alloy  steel,  representing  results  obtained  from  a  small 
test  bar,  and  leave  the  cement  engineer  to  believe  that 
these  results  can  be  obtained  in  a  15  or  20-inch  dia- 
meter forging.  Were  the  engineer  to  attempt  to  pur- 
chase a  forging  requiring  such  high  properties,  the 
reliable  steel  manufacturer  would  try  to  discourage 
such  requirements,  but  the  engineer  might  find  some 
one  hard  up  for  wTjrk  who  would  try  to  furnish  it,  and 
the  chances  for  its  giving  satisfactory  service  would 
be  very  slight. 

Cement  Machinery  Receives  Much  Abuse 
I  believe  I  am  safe  in  stating  that  cement  machine- 
ry must  stand  as  much  or  more  abuse  than  machinery 
for  most  other  industries,  on  account  of  the  abrasive 
materials  handled,  and  the  considerable  amount  of 
dirt  and  dust  always  found  in  the  cement  plant,  which 
becomes  imbedded  in  bearings.  Some  parts  must 
stand  both  wear  and  shock,  and  some  must  stand 
either  shock  alone  or  wear  alone  .  In  the  case  of  parts 
which  must  stand  both  wear  and  shock,  a  happy  com- 
bination can  be  obtained  by  means  of  case  hardening 
the  outside  surface,  which  will  resist  wear,  retaining 
a  strong  and  tough  core  to  resist  shock.  In  the  case 
of  a  part  which  is  not  subjected  to  shock,  this  can  be 
made  of  a  steel  which  can  be  hardened  throughout. 
In  the  case  of  a  part  which  must  stand  severe  shocks 
and  vibrations,  certain  steels  can  be  specially  heat 
treated  to  stand  up  for  this  service.  It  is  my  impres- 
sion that  certain  parts,  such  as  gludeons,  liner  plates 
for  tube  mills  and  crushers,  are  expected  to  wear  out 
in  a  certain  length  of  time,  and  replacing  material  is 
ordered  without  investigating  the  possibility  of  ob- 
taining a  material  which  will  give  double  the  -service 
or  better.  It  seems  that  breakages  and  excessive  wear 
are  accepted  as  a  matter  of  course  b}'  many  cement 
jflants.  There  are  manganese  steel  castings  made 
which  stand  up  best  under  certain  conditions  at  one 
plant,  while  some  other  special  steel  casting  or  forg- 
ing will  give  better  service  at  another  plant  .  Each 
plant  has  its  own  individual  problems  which  can  be 
worked  out  by  the  proper  co-operation  with  reliable 
steel  manufacturers. 

Take  pinions,  for  example.  Cast  iron  pinions  are 
cheapest  if  the  first  cost  is  considered  only.  Occasion- 
ally a  cast  iron  pinion  makes  an  exceptional  record, 
but  how  often  is  a  cast  iron  pinion  obtained  which 
wears  out  or  breaks  in  a  short  time,  usually  breaking 
before  being  worn  out,  and  where  the  cost  of  labor 
and  curtailment  of  production  on  account  of  rei)airs 
would  make  the  ultimate  cost  considerably  higher 
than  if  good  special,  heat  treated  pinions  had  been 
])urchased  in  the  first  place. 

Satisfactory  iron  or  steel  for  almost  any  purpose 
can  be  obtained  if  the  manufacturer  is  acquainted 
with  full  details  concerning  requirements,  and  if  he  is 
paid  the  price.  No  matter  what  the  commodity  is, 
we  generally  receive  the  quality  we  pay  for.  When  a 
cement  company  wishes  a  forging  and  is  only  willing 
to  pay  a  certain  limited  price  per  i)ound  it  will  receive 
a  forging  which  is  worth  the  price  paid  for  it  and  no 
more,  since  in  order  to  make  a  forging  at  such  a  figure 
the  steel  manufacturer  will  have  to  select  his  steel  ac- 
cordingly, and  i)erhaps  at  this  price  he  cannot  afford 
to  heat  treat  it.  If  a  forging  is  required,  payment  of 
a  fair  price  to  a  reliable  manufacturer  will  secure  a 
special   steel   properly   selected,  and  will  insure  care- 
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ful  heat  treatment  for  the  service  required.  Though 
such  a  forging-  might  cost  three  times  as  much  per 
pound,  it  would  jjrobably  last  more  than  three  times 
as  long;  hut  if  it  outlives  the  lower  [)riced  forging  only 
2J/2  times,  it  would  be  cheajjer  in  the  end,  on  account 
of  continued  operation  during  this  extended  period 
and  saving  on  cost  of  taking  down  and  reassembling. 
In  the  case  of  the  steel  casting  failures  on  the  jaw 
crushers  mentioned  earlier  in  this  paper,  these  cast- 
ings would  no  doubt  have  been  cheaj)  at  50  cents  a 
])ound  if  they  had  not  broken. 

Need   For   Intelligent   Co-operation 

The  cement  eligineer  should  work  closely  with  the 
steel  plant  metallurgist  and  the  cement  plant  purchas- 
ing agent  should  work  closely  with  the  cement  engi- 
neer. In  cases  where  the  ])urchasing  agent  does  not 
co-oi)crate  with  the  engineer,  he  will  buy  steel  other 
than  that  specified  by  the  engineer  if  he  can  obtain  a 
reduction  in  price.  This  reduction  in  i^rice  may  be 
quite  costly,  due  to  curtailment  of  production  and  cost 
olf  repairs  on  account  of  break-downs.  If  there  are 
parts  which  break  or  wear  out  too  soon,  the  cement 
plant  should  look  for  something  to  give  better  ser- 
vice and  go  to  a  reliable  source  of  supply,  state  what 
is  wanted,  with  a  complete  history  of  the  average  ser- 
vice obtained  from  jiast  material,  and  details  of  its 
iron  or  steel  composition.  With  such  information,  the 
metallurgist  sh6uld  be  able  to  recommend  iron  or  steel 
which  would  be  more  satisfactory,  and  while  many 
times  he  may  recommend  steel  which  will  cost  some- 
what more,  sometimes  he  finds  a  high  priced  steel 
being  used  where  a  much  cheaper  steel  would  have 
given  as  good  or  better  service. 

i'efore  closing,  I  wish  to  emphasize  the  import- 
ance of  co-operation  between  the  cement  engineer  or 
the  engineer  building  cement  machinery,  and  the  steel 
]jlant  metallurgist.  In  our  corporation,  we  find  it 
valuable  for  our  plant  engineers  and  engineers  who 
are  designing  or  building  machinery  to  keep  in  con- 
stant touch  with  our  metallurgical  departments.  When 
they  design  a  machine  to  perform  a  certain  operation, 
they  first  consult  the  metallurgists  to  determine  which 
steel  will  best  stand  u])  in  service,  and  the  physical 
properties  which  can  be  obtained  from  this  steel,  and 
they  then  design  their  machinery  accordingly.  In 
some  plants  the  designing  engineer  will  design  his 
machinery  independent  of  metallurgical  advice  and 
make  some  parts  .so  light  and  at  the  same  time  re- 
quiring extremely  high  physical  properties,  that  he 
works  a  hardship  on  the  metallurgical  and  heat  treat- 
ing dei)artments  which  must  resort  to  the  use  of  high 
priced  alloy  steels,  which  mav  be  \ery  sensitive  to 
heat  treatment,  and  which  may  crack  and  distort  dur- 
ing the  drastic  heat  treatments  needed  to  obtain  the 
extremely  high  physical  |)roperties  .  This  results  in 
high  shop  losses  and  oiften  in  the  installation  of  de- 
fective parts,  causing  failure  in  service.  Where  there 
is  close  co-opeartion  between  the  engineer  and  met- 
allurgist, such  a  condition  is  not  likely  to  occur,  and 
although  the  machinery  may  be  somewhat  heavier,  it 
will  be  more  efficient.  The  metallurgist  finds  it  nec- 
essary many  times  to  consult  with  the  engineer  be- 
fore recommending  steels  for  certain  |)arts  in-order  to 
become  acquainted  with  the  exact  details  of  the  duty 
which  the  particular  parts  are  to  perform.  We  find 
in  our  corporation  that  neither  can  get  along  without 
the  other,  and  certainly  this  .same  condition  must  hold 
true  with  the  cement  industry  or  anv  other  industry 
using  iron  or  steel. 


Hard  Facts  About  Concrete 

Do  you  know  that  no  single  factor  has  so  great 
an  effect  upon  the  strength  of  concrete  as  has  the 
amount  of  water  used? 

Thousands  of  tests  conducted  at  the  Structural 
Materials  Research  Laboratory,  Lewis  Institute,  Chi- 
cago, prove  that  a  direct  relation  exists  between  the 
quantity  of  water  used  in  mixing  concrete  and  the 
strength  of  the  resulting  concrete.  These  tests  mean 
money  to  the  builder  because  strength  is  what  he  is 
after. 

A  variation  of  ten  per  cent,  above  or  below  the 
correct  amount  of  mixing  water  may  reduce  the 
strength  of  the  concrete  by  thirty  per  cent,  or  more. 
The  very  wet,  sloppy  mixtures  that  are  sometimes 
used  in  building  construction  result  in  a  loss  in  many 
instances  of  from  fifty  to  sixty  per  cent,  of  the  pos- 
sible strength  of  the  building. 

Within  the  range  of  plastic  mixtures,  the  strength 
falls  off  rapidly  with  the  addition  of  a  small  amount 
of  superfluous  water;  in  a  one-bag  batch  the  addi- 
tion of  even  one  pint  of  water  more  than  is  neces- 
sary to  give  a  workable  mix  results  in  the  same  loss 
of  strength  as  if  from  two  or  three  pounds  of  cement 
were  left  out  of  the  mixture.  That's  money  out  of 
the  pocket  for  the  builder. 

The  exact  amount  of  water  required  for  any  par- 
ticular mixture  of  aggregates  to  obtain  the  greatest 
strength  in  the  concrete  can  be  determined  only  by 
actual  test.  Workability  of  the  mixture  is  important 
and  must  not  be  sacrificed.  As  a  basis  for  trial  with 
well-graded  aggregates  up  to  1>^  inches  in  size,  and 
a  1:2  A  mix  use  6  to  6J^  gallons  of  water  per  sack  of 
cement.  For  a  1 :2:3  mix  begin  with  5}i  to  6  gallons, 
and  for  a  1:I>^:3  mix,  5>^  to  6  gallons.  Remember: 
Use  the  least  amount  of  water  that  will  give  a  work- 
able mixture. — Concrete  Builder. 


Ottawa  Firm  Sells  Out 

^lessrs.  Iloojier  Bros.,  Ottawa,  who  have  carried 
on  a  successful  stone  cutting  business  for  some  Z? 
years,  have  sold  out  their  plant  and  a  number  of  un- 
finished contracts  to  the  Ottawa  Cut  Stone  Com- 
pany. Mr.  Blackwell  is  manager  of  the  latter  com- 
pany and  is  now  moving  his  old  business  from  Xel- 
son  Street  to  the  old  Hooper  Bros.'  premises,  corner 
of  Elgin  and  Isabella  Streets.  Mr.  Blackwell  says 
business  is  good ;  he  has  just  received  a  contract  for 
the  cut  stone  for  the  Xepean  High  5>chool  to  be  built 
at  \\  estboro,  Ont. ;  also  for  cut  stone  for  the  new 
hydro  sub-station,  corner  of  Carling  and  Bronson 
.Avenues,  Ottawa ;  also  for  soldiers'  memorial  at  .Al- 
monte. Ont. 


Paris  Inaugurates  Big  Street  Program 

The  municipal  authorities  of  Paris,  France,  have 
begun  carrying  out  a  vast  jirogram  of  street  improve- 
ments authorized  some  time  ago.  The  sum  of  11.500.- 
000  francs  is  being  spent  for  the  transformation  of 
stone  leaving  into  as;)halt  paving  with  more  money  to 
be  expended  later.  Among  the  streets  to  'be  improved 
are  the  Grand  Boulevards,  Rue  de  Rivoli,  Rue  Mont- 
martre.  Rue  de  LaFayette,  Avenue  du  Bois  de  Bou- 
logne, Place  de  la  Concorde,  Boulevard  Malesherbes. 
.Avenue  des  Champs  Elysees,  Place  V'endome.  Place 
de  L'  Etoile  and  a  score  of  others  more  or  less  fa- 
miliar to  thousands  of  tourists. 
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Tunnelling  Under  Difficulties 

Special  Construction  Methods  to  Combat 

Unstable  Condition  of  Ground  in 

Sewer  Work 

By  W.  G.  CAMERON,  B.A.Sc. 
Assistant  Engineer,  Sewer  Section  Works  Dept.  Toronto 

In  the  article  on  "Difficulties  in  Sewer  Tunnelling 
in  Wet,  Unstable  Ground,"  in  the  Contract  Record  of 
July  5,  1922,  page  660,  reference  was  made  to  the 
tunnel  lining  having  been  commenced  at  the  invert, 
and  although  this  is  no  doubt  a  correct  and  customary 
place  to  begin  building  still,  circumstances  alter  cases. 
Whether  in  tunnel  or  open  cut,  we  frequently  have 
soft  spots  in  the  ground  that  can  easily  be  bridged 
over  temporarily  and  the  sewer  portion  built  later 
when  conditions  will  permit.  In  such  cases,  if  the 
lining  is  concrete,  it  does  not  require  any  support, 
but  if  'brick,  it  is  as  well  to  span  the  place  with  some 
sort  of  a  girder. 

This  condition  often  occurs  in  compressed  air  tun- 
nels, and  it  is  caused  where  pockets  of  wet  sand  exi^t, 
reaching  below  the  invert.  As  the  pressure  is  usually 
not  sufficient  to  thoroughly  dry  these,  the  space  is 
temporarily    bridged    over    in    the    above    mentioned 


Fig.    1 — Upper   half   of   lining  built  first 


manner.  Of  course  it  is  not  advisable  to  do  this 
where  the  ground  is  all  running  sand,  but  only  where 
pockets  exist  or  where  the  ground  lies  in  vertical 
strata. 

Method  of  Construction 

In  the  case  in  point,  the  ground  was  mostly  hard 
clay,  but  it  had  wet  sand  pockets  and  horizontal 
strata.     The  ground  was  dry  and  all  clay  to  a  point 


Fig.  3 — Space  left  for  brick  key 

below  the  springing  line.  The  lining  was  composed 
of  concrete.  It  was  accordingly  decided  to  build  the 
u])per  half  first,  Fig.  1.  The  excavation  was  made 
in  two  benches,  the  upper  to  a  point  a  few  inches  be- 
low the  springing  line  of  the  future  lining.  Planks 
were  then  laid  in  trenches  prepared  for  them  below 
the  position  of  the  future  walls,  the  forms  set  and  the 
concrete  poured.     Later,  when  this  upper  portion  was 


Fig.  2 — Wearing  surface  in  bottom 


Fig.  4 — Showing  key  and  manner  in  which  it  was  placed 

thoroughly  set,  the  lower  portion  was  taken  out  in 
sections  varying  in  length  from  8  to  16  ft.,  according 
to  the  condition  of  the  ground.  The  arch  in  the 
meantime  was  allowed  to  bridge  the  gap.  The  lower 
portion  of  the  lining  was  poured  in  such  a  manner  as 
to  leave  a  space  between  the  upper  and  lower  portions, 
which  was  later  filled  with  a  brick  key.  Figs.  3  and  4. 
The  lining  was  1 :3 :5  concrete,  18  in.  thick  and  8  ft. 
in  diameter.  A  ring  of  brick  was  placed  in  the  lower 
half  as  a  wearing  surface,  see  Fig.  2. 
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Fire  Test  Report  on  Gunite  Walls 


The  question  of  the  fire  resisting  qualities  of  con- 
crete is  occasioning  considerable  discussion  at  the  pres- 
ent time  due  especially  to  a  report  made  by  the  British 
Fire  Prevention  Committee  on  the  fire  resisting 
quality  of  aggregates.  It,  therefore,  is  of  interest  to 
make  a  brief  resume  of  the  methods  employed  and 
the  results  obtained  by  the  Underwriters'  Laboratories 
on  tests  made  on  walls  built  of  (junite  as  described 
in  a  report  dated  May  12th,  1922,  and  just  issued. 

In  this  work  the  regulations  of  the  Underwriters 
as  well  as  of  the  Fire  Prevention  Committee  of  the 
American  Concrete  Institute  provide  that  two  samples 
must  be  tested,  one  to  be  subjected  to  the  standard 
temperature  curve,  which  calls  for  a  heat  of  1,000 
degrees  F.  in  5  min. ;  1,300  degrees  F.  in  10  min. ;  1,550 
degrees  F.  in  v^O  min. ;  1,700  degrees  in  one  hour  ;  1,850 
degrees  F.  in  hours,  and  2,300  degrees  F.  in  eight 
hours,  sample  to  remain  subjected  to  the  heat  until 
such  time  as  the  temperature  on  the  side  away  from 
the  flames  shall  reach  300  degrees  F.  at  any  point. 
Another  sample  shall  be  similarly  prepared  and  sub- 
jected to  the  standard  heat  for  a  period  of  one  hour 
at  wdiich  time  it  shall  be  immediately  removed  from 
the  furnace  and  subjected  to  a  stream  of  cold  water 
applied  at  from  60  lbs.  to  80  lbs.  pressure  from  a  fire 
hose  for  a  period  of  from  3  to  8  minutes. 

The  first  of  these  tests  is  known  as  the  fire  endur- 
ance test,  and  the  second  as  the  fire  and  hose  stream 
test,  and  the  acceptance  and  rating  of  any  wall  is 
based  on  its  ability  to  withstand : 

1st.  The  passage  of  flames. 

3ncl.  Resistance  to  decalcination  or  dehydration. 

3rd.  Capability  of  restoration  after  a  fire. 

4th.  The  period  of  resistance  of  the  passage  of  heat. 

5th.  Resistance  to  destruction  from  impact  or  similar 
causes. 

In  regard  to  the  fourth  provision  there  is  a  regula- 
tion of  the  various  bodies  to  the  eflfect  that  a  time 
rating  is  given  of  80  per  cent,  of  the  period  elapsing 
before  the  temperature  of  300  degrees  F.  is  reached 
on  the  unexposed  side,  as  it  is  generally  recognized 
that  when  this  temperature  is  reached  there  is  danger 
of  spontaneous  combustion  of  materials  away  from  the 
exposure  and  adjacent  to  the  wall. 

The  Equipment 

The  standard  equipment  of  the  Laboratories  as 
described  in  the  Appendix  of  this  report  is  of  an  in- 
teresting character.  The  furnace  proper  consists  of  a 
hollow  combustion  chamber  approximately  12  ft. 
wide,  14.>4  ft.  high  and  16  in.  deep,  communicating 
at  the  bottom  with  a  pit  about  three  feet  in  depth. 
The  combustion  chamber  is  enclosed  by  a  solid  brick 
wall  at  the  back  and  one  end,  and  by  movable  brick 
walls  in  steel  frames  at  the  front  and  other  end.  The 
remoxable  walls  are  suspended  from  overhead  steel 
beams  by  trolleys,  the  wall  forming  the  front  of  the 
furnace  being  the  movable  walls  previously  described. 
The  top  of  the  furnace  consists  of  heavy  fire  clay 
blocks  containing  six  vents  leading  to  a  stack.  The 
vents  are  provided  with  a  damper  made  of  fire  resist- 
ing material.  Each  end  wall  of  the  furnace  is  provided 
with  four  observation  holes  glazed  with  mica  and  so 
arranged  that  all  parts  of  the  test  panel  luay  be  ob- 
served. (Observation  galleries  outside  of  the  furnace 
afford  access  to  the  upper  observation  holes. 

The  furnace  is  heated  by  means  of  six  4  in.  blast 


burners  in  the  back  wall  of  the  furnace  at  the  bottom 
of  the  combustion  chamber.  The  burners  are  sup- 
plied with  gas  and  air  through  mixing  tubes  which 
enter  the  furnace  at  the  back.  Additional  air  is  sup- 
plied directly  to  the  combustion  chamber  through  50 
secondary  air  inlets  uniformly  spaced  over  the  back 
wall  of  the  chamber.  The  flow  of  gas  and  air  to 
each  burner  and  to  each  secondary  air  inlet  is  regu- 
lated by  individual  valves  provided  with  graduated 
scales  so  that  the  valve  settings  may  be  duplicated 
accurately. 

Gas  is  supplied  to  the  furnace  through  a  6  in.  pipe 
connected  to  the  street  mains,  .^ir  is  supplied  to  the 
burners  and  to  the  secondary  inlets  by  a  blower 
driven  by  an  electric  motor.  The  entire  gas  and  air 
supplies  are  each  controlled  by  valves  in  the  main 
connections. 

Temperature  Measurements 

The  apparatus  for  measuring  the  temperatures  with- 
in the  combustion  chamber  consists  of  five  thermo- 
couples symmetrically  distributed  over  the  exposed 
surface  of  the  test  panel,  the  instruments  for  indicat- 
ing the  temperatures,  and  a  switch-board  and  connec- 
tions for  placing  any  of  the  thermocouples  in  circuit 
with  the  instruments.  The  thermocouples  are  in- 
serted through  openings  in  the  back  wall  of  the  furnace 
and  located  6  in.  from  the  face  of  the  test  panel.  The 
connections  are  such  that  the  position  of  the  couples 
can  be  maintained  in  case  of  deflections  in  the  test 
panel.  Mercury  thermometers  are  suspended  near 
the  cold  junctions  of  the  thermocouples  for  use  in 
ascertaining  the  corrections  to  be  made  in  the  tem- 
perature readings. 

The  apparatus  for  measuring  the  temperatures  on 
the  unexposed  face  of  the  test  panel  consists  of  five 
mercury  thermometers  symmetrically  distributed  over 
the  surface  of  the  test  panel  opposite  the  thermo- 
couples in  the  furnace.  The  bulbs  are  in  contact  with 
the  surface  of  the  test  panel  and  are  protected  from 
outside  influences  by  shields  secured  to  the  surface 
of  the  test  panel.  The  temperatures  are  read  directly 
or  by  a  telescope  mounted  at  a  convenient  distance 
back  of  and  opposite  the  middle  of  the  test  panel. 
The  Walls  Tested 

The  walls  covered  by  this  report  consisted  of  a 
single  wall  of  Gunite  about  one  inch  thick  supported 
by  2  in.  x  4  in.  wooden  studs  spaced  about  16  in. 
on  centers ;  a  single  two  inch  wall  of  Gunite  with 
supports  at  intervals  of  from  4  ft.  to  7  ft. ;  and  a  double 
wall  consisting  of  two  2  in.  Gunite  walls,  connected 
at  intervals  of  from  5  ft.  to  7  ft.  with  solid  Gunite 
studs.  All  walls  were  reinforced  with  expanded 
metal. 

In  the  investigation  of  the  single  one  inch  wall  the 
fire  and  hose  stream  test  sample  was  subjected  to 
the  standard  heats  (maximum  1.500  degrees  F.)  for 
3614  minutes,  and  to  a  water  test  of  3  minutes,  and 
the  report  states : 

"The  panel  was  securely  in  place  at  the  end  of 
the  test  and  still  capable  of  preventing  the  passage 
of  flame  through  or  around  the  wall.  The  Gunite 
slab  had  separated  from  the  wood  studding  so  that 
the  nails  near  the  middle  of  the  studs  were  generally 
drawn  clear  of  the  studs  over  the  center  region  of 
the  sample.  The  outer  surface  of  the  Gunite  was 
somewhat  dehydrated,  but  in  general  the  dehydration 
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did  not  extend  through.  The  outer  surface  of  the 
studs  were  charred  quite  generally  and  the  felt  car- 
bonized except  in  places." 

In  the  panel  to  be  subjected  to  the  fire  endurance 
test  it  is  stated  that  "it  was  early  noted  that  the  nails 
holding  the  mesh  to  the  studs  did  not  pull  with  the 
expanding  slab,  resulting  in  a  spalling  of  the  slab 
to  such  an  extent  as  to  allow  the  passage  of  flames," 
with  the  result  that  the  fire  was  withdrawn  at  the  end 
of  32  minutes.  The  report  in  referring  to  this  phase 
of  the  investigation  states : 

"In  the  single  test  in  which  no  spalling  occurred 
the  Gunite  and  expended  metal  drew  away  from  the 
wood  studding  by  pulling  the  nails  which  held  the 
expanded  metal  to  the  studding.  When  it  is  con- 
sidered that  the  nails  are  3  in.  long  and  spaced  com- 
paratively closely  together  the  force  developed  by  the 
expanding  Gunite  and  reinforcement  may  be  realized." 

Other  Samples  Tested 

The  other  samples  tested  at  the  Laboratories  con- 
sisted of  two  slabs  of  the  hollow  double  wall  type 
each  about  10  feet  wide  'by  11  feet  high.  The  studs 
were  spaced  on  6  ft.  10  in.  centers  thereby  leaving  a 
short  space  of  about  18  inches  on  each  side  adjacent 
to  the  brick  enclosure  walls.  The  sample  subjected 
to  the  fire  and  hose  stream  test  was  with-drawn  from 
the  flames  at  the  end  of  the  specified  hour  duration ; 
while  the  fire  endurance  test  sample  remained  ex- 
posed to  the  flames  for  a  period  of  4  hours  and  15 
minutes,  at  which  time  one  of  the  thermometers  on 
the  unexposed  face  reached  340  degrees  P.,  although 
the  average  temperature  of  the  five  jjoints  was  263 
degrees  F.  at  that  time.  The  heat  of  the  exposed  face 
at  the  time  was  about  2,030  degrees  F. 

No  tests  were  made  by  the  Laboratories  on  single 
2  in.  walls,  but  as  the  authorities  of  Columbia  Uni- 
versity were  preparing  tests  on  Gunite  slabs  (A)  1}4 
in.;  (B)  lyi  in.,  and  (C)  2^4  in.  thick  it  was  arrang:ed 
to  carefully  study  and  co-ordinate  these  results  with 
those  obtained  at  the  Laboratories  in  order  to  incor- 
porate this  information  in  the  report.  These  slabs 
were  designed  and  reinforced  to  support  loads  of  40 
lbs.  per  sq.  ft.,  on  a  6  ft.  3  in.  span  (Slab  A) ;  150  lbs. 
per  sq.  ft.  on  8  ft.  6  in.  span  (Slab  B)  and  150  lbs. 
per  sq.  ft.  on  a  6  ft.  10  in.  span  (Slab  C).  Tem- 
perature readings  on  the  top  and  bottom  of  the  slab 
were  carefully  measured.  The  heat  of  the  exposed 
side  closely  approximated  the  standard  curve  until 
it  reached  1,700  degrees  F.  when  it  was  kept  at  that 
temperature  for  the  period  of  the  test  (2  hours  56 
minutes).  The  unexposed  face  of  slab  A  which  was 
1^  in.  thick  reached  a  temperature  of  300  degrees 
F.  at  1  hour  and  44  minutes,  while  slab  C.  (2Yx  in. 
thick)  reached  the  temperature  at  1  hour  and  52  min- 
utes. 

It  had  been  the  original  intention  to  subject  all 
■of  these  slabs  to  an  exposure  of  1,700  degrees  F.  for 
•4  hours,  but  at  2  hours  56  minutes,  a  hole  about  24 
inches  in  diameter  broke  through  slab  (B),  resulting 
in  drawing  the  fire.  Examination  of  the  stresses 
showed  that  the  steel  reinforcing  mesh  in  this  slib 
was  subjected  to  a  strain  of  19.400  lbs.  per  sq.  in. 
under  the  imposed  load  of  150  lbs.  per  sq.  ft.,  and  as 
the  failure  was  clearly  in  the  melting  of  the  steel  it 
would  seem  to  indicate  the  inadvisability  of  design- 
ing slabs  of  this  type  with  such  high  stresses.  After 
the  slabs  had  been  allowed  to  cool.  Slab  (A)  was  load- 


ed to  200  lbs.  per  sq.  ft.  and  Slab  (C)  to  600  lbs.  per 
sq.  ft.,  both  without  destruction. 

The  Impact  Test 

A  very  interesting  phase  of  this  investigation  was 
the  impact  test  to  which  the  two  double  wall  samples 
were  subjected.  A  standard  15  ft.  I  beam  16  feet 
long  was  provided  with  standard  connecting  angles 
on  the  head,  and  so  placed  that  a  hinged  footing  at 
the  floor  was  13  feet  from  the  wall.  This  allowed  the 
head  of  the  beam  to  fall  freely  against  the  wall  with- 
out rebounding,  it  being  thought  to  approximate  as 
nearly  as  possible  falling  beams  in  case  of  fire.  It 
is  interesting  to  note  the  summation  of  these  tests 
as  noted  in  the  report. 

"The  results  obtained  in  these  tests  show  that 
(iunite  double  wall  construction  is  capable  of  resist- 
ing fairly  heavy  impacts  from  falling  members  with- 
out the  formation  of  openings  through  back  slabs,  and 
that  it  possesses  this  property  after  it  has  been  ex- 
posed to  severe  fire  for  fairly  long  periods.  The 
heavy  reinforcement  employed  yields  sufliciently  to 
absorb  much  of  the  impact  and  at  the  same  time 
offers  sufficient  resistance  to  prevent  the  falling  mem- 
bers from  penetrating  deeply  into  the  wall.  The  rein- 
forcement also  serves  to  transmit  the  force  of  the 
impact  to  surrounding  areas.  The  reinforcing  studs 
present  a  high  degree  of  resistance  to  impacts,  and  are 
so  protected  by  the  slabs  that  they  are  not  easily 
affected  by  heat.  The  combined  resistance  of  the 
reinforced  Gunite  slabs  and  Gunite  studs  increases 
the  impact  resistance  of  both  of  these  parts.'' 

An  illustration  of  the  thoroughness  practiced  by 
the  engineers  of  the  Laboratories  in  compiling  a  re- 
port of  this  type  is  the  field  examination.  The  report 
shows  that  not  only  do  they  investigate  the  "Prac- 
ticability," "Durability,"  "Strength,"  "Uniformity" 
and  "Fire  Retardant  Qualities'"  of  the  samples  as 
evidenced  bj'  the  Laboratory  tests,  but  investigations 
were  made  of  field  installations  of  Gunite  construc- 
tion of  similar  or  pertinent  character,  and  reported  on 
as  follows : 

Gunite  Stucco 

"The  examination  showed  that  Gunite  stucco  on 
the  outside  of  a  building  is  not  materially  aflfected 
by  exposure  to  weather,  except  for  a  few  hair  cracks, 
the  exposed  Gunite  in  all  cases  being  evidently  in 
good  condition." 

"At  one  place  where  the  Gunite  covering  of  steel 
columns  and  girders  was  being  removed  for  the  in- 
stallation of  additional  travelling  cranes,  it  was  noted 
that  the  expanded  metal  and  the  steel  girders  and 
columns  in  direct  contact  with  the  Gunite  showed 
no  effects  of  corrosion." 

"In  all  of  the  constructions  examined  the  Gunite 
appeared  to  be  uniform  in  quality." 


Messrs.  Band  &  Cole,  77i  Bank  Street.  Ottawa. 
Ont.,  have  secured  the  contract  for  installing  a  steam 
heating  plant  for  the  Bell  Street  Methodist  Church 
at  a  cost  of  $4,125.  The  same  company  are  installing 
a  plumbing  and  hot  water  heating  system  in  an  Ot- 
tawa apartment  being  erected  by  A.  E.  Shaver. 
Messrs.  Band  &  Cole  report  business  as  satisfactory. 


The  Northern  Construction  Company  and  Fraser-Brace, 
Limited,  the  contractors  on  the  power  plant  for  the  Mani- 
toba Power  Company,  state  that  their  work  is  ahead  of 
schedule  time. 
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Suggestion   For   Community  Heating 


li    Nov 

I* 

}^f  Prospects  of  a  fuel  shortage  this  winter  are  caus- 
iiiL;'  a  pood  deal  of  discussion  and  thought  in  the  Win- 
nipfj^^  city  council,  so  much  that  a  foniniiltce  has  been 
formed  to  deal  with  the  problem.  In  addition  to  as- 
suring the  Civic  Utilities  of  sufficient  fuel  for  the 
winter,  this  committee  is  also  working  uipon  a  plan 
to  make  sure  enough,  coal  is  in  sight  to  provide  for 
the  needs  of  the  citizen. 

The  committee  has  been  approached  by  William 
Hurst,  connected  with  the  engineering  and  construc- 
tion business  of  Winnipeg,  with  a  plan  which  he 
states  will  not  only  eliminate  all  possibilities  of  fut- 
ure fuel  trouibles,  but  also  provide  a  means  of  com- 
munity heating  at  a  minimum  expense  by  utilizing 
l)resent  water  distributing  systems  for  the  furnish- 
ing of  hot  water  for  heating  i)uri)oses. 

The  groundwork  of  Mr.  Hurst's  i)lan  is  that  if 
the  city  is  able  to  su])ply  light  water  and  power  it 
should  be  equally  feasible  to  also  furnish  heat  dur- 
ing the  winter  months.  This  would  eliminate  indi- 
vidual plants  and  provide  a  safer,  cleaner  and  more 
economical  method  of  heating  at  considerably  less 
expense. 

in  presenting  his  plan  to  the  fuel  supply  com- 
mittee, Mr.  Hurst  explained  that  it  embodies  the 
utilization  of  present  domestic  water  systems  and 
that  to  carry  out  his  plan,  it  is  only  necessary  to 
evolve  a  way  of  heating  the  water  at  the  reservoir 
and  distributing  it  through  existing  mains  and  pipes 
to  users  who  would  be  charged  for  it  exactly  as  they 
are  now  charged  for  domestic  water,  gas  and  light. 
'Hiis,  Mr.  Hurst  claimed,  was  a  simple  problem  to  the 
engineering  profession.  Various  methods  of  com- 
munity heating  had  been  advocated  from  time  to 
time  but  these  were  more  or  less  im[)ractical  owing 
to  heavy  cost  of  installing  apparatus,  but  under  his 
plan  hot  water  could  be  distributed  at  a  minimum 
cost  because  existing  pipes  could  be  utilized  for  sup- 
|)lying  hot  water  for  both  heating  and  domestic  pur- 
poses. In  the  summer  months  the  usual  cold  water 
could  be  furnished  without  the  need  of  any  change 
in  existing  equipment.  The  memoranda  i)repared  by 
Mr.  Jiurst  covering  the  broad  outline  of  his  i)roi)osed 
l)lan  of  community  heating  by  hot  water  reads  as 
follows : — • 

Memo   Re   Heating   Proposition 

"William  iiurst  of  the  Hurst  I'.ngineering  Com- 
pany believes  that  he  has  reached  a  solution  of  the 
heating  problem  so  far  as  it  affects  the  City  of  Win- 
nipeg (and  others).  'J'wo  main  factors  enter  into 
this  i)roposition  in.sofar  as  the  city  is  concerned.  The 
first  is  a  bountiful  supply  of  electrical  energy,  there 
being  thousands  of  horsepower  going  to  waste  all 
the  time.  The  lu.xt  favorable  i)oint  so  far  as  the  city 
is  concerned  is  the  fact  of  the  unlimited  sup|)Iy  of 
water  which  can  be  delivered,  and  if  necessary  even 
wasted,  in  the  carrying  out-  of  his  pro])Osed  sclieme. 

'The  city  in  the  summer  time  is  engaged  in  de- 
livering cold  water  for  the  use  of  the  inhabitants. 
.\Ir.  Hurst's  proposition  is  that  in  the  winter  time  by 
the  use  of  coal  or  electrical  energy  large  volumes  of 


Novel  Scheme  for  Municipally  Controlled  Heating  Plant  Presented  by 

Wm.  Hurst,  Winnipeg  Engineer — Method  Adaptable  to  Any 

Town  With  Water  Service  and  Power  Plant 

water  can  be  heated  and  distributed  to  the  citizens 
through  the  mains  the  same  as  the  cold  water  is  now 
being  distributed  through  the  mains  during  the  whole 
of  the  year.  This  means  that  wherever  a  water  ser- 
vice exists  a  continuous  stream  of  hot  water  can  be 
delivered  in  each  home  in  the  city  with  the  proper 
radiation  equipment  in  the  rooms.  Mr.  Hurst  con- 
tends that  after  the  hot  water  is  passing  thrcjugh  the 
service  pipes,  the  clay  will  bake  around  the  outer  cir- 
cumference of  the  pipe,  and  will  preserve  the  heat 
after  same  is  in  oiK-ration,  and  will  continue  to  bake, 
making  an  insulator  from  the  cold  clay  surrounding 
this  pipe,  which  is  below  the  freezing  surface. 

"If  such  a  scheme  could  be  effectively  carried  out 
there  would  be  a  saving  to  the  citizens  of  Winnipeg 
of  millions  of  dollars  worth  of  coal,  irrespective  of  the 
(|U?stion  of  stoking  and  handling  the  a.shes.  In  ad- 
dition to  that  the  fire  insurance  hazard  would  be  ma- 
terially reduced  because  there  would  be  no  individual 
heating  plants  in  operation  in  the  thirty  thousand 
homes  throughout  the  city.  Further,  it  would  be 
inmiaterial  whether  the  house  was  a  large  one  or  a 
small  one  the  service  would  he  just  the  same,  the 
temperature  the  same  and  there  is  only  the  question 
of  the  necessary  radiating  pi|)es.  The  cost  can  be 
easily  calculated  for  no  citizen  would  object  to  even 
paying  the  city  as  much  as  his  fuel  bill  is  when  he  is 
saved  the  labor  of  stoking  and  clearing  away  the 
ashes. 

"A  market  is  thus  ])rovided  for  the  surplus  power 
and  also  a  market  for  consideraible  additional   water. 

"Somebody  may  raise  the  question  of  what  about 
the  drinking  water  if  hot  water  is  to  flow  through 
the  taps.  1  he  answer  is  simple — the  amount  of  cold 
drinking  water  required  is  small  and  as  we  have  very 
colli  weather  for  about  si.x  months  of  the  year  it  is 
not  a  difficult  |)robleni  to  get  the  water  cooled  down 
to  a  temperature  for  drinking  purpose.  In  other 
words,  the  City  would  undertake  as  a  public  utility, 
for  supplying  cold  water  in  the  summer  time  and  hot 
water  in  winter  time,  both  for  heating  and  all  »ther 
purposes. 

"Mr.  Hurst's  idea  means  the  discharge  of  the  con- 
densed or  cold  water,  not  back  into  the  system,  but 
into  the  sewer  which  would  be  at  a  higher  tempera- 
ture than  normal,  and  this  could  not  have  anything 
but  a  beneficial  effect  in  sewer  flushing,  and  with 
millions  of  gallons  being  discharged  would  probably 
keep  the  sewers  in  better  condition  than  they  are  in 
the  winter  time  at  present. 

Advantages 

1.  Saving  of  enormous  coal  bills. 

2.  Saving  in  stoking  and  furnace  operation. 
^.  Saving  in  connection  with   the  carrying  out  of 

ashes  by  the  householder  and  collection  of  same 
by  the  Lity. 

4.  Knormous  reduction  in  the  fire  risk,  and  should 
be  a  reduction  in  insurance  premiums. 

5.  Available  market  for  surplus  power. 

6.  No  longer  would  it  be  necessary  for  the  citizens 
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to  pay  enormous  coal  bills  to  the  United  States 
or  even  Canadian  coal  mines. 

7.  Sterilizing  of  the  water  by  heating  it  sufficient- 
ly to  destroy  germs. 

S.  The  use  of  the  pumping  plant  and  distributing 
plant  now  in  use. 

9.  Saving  of  fire  fighting  hose  at  time  of  fire  as 
with  hot  water  passing  through,  there  will  be 
no  frozen  hose. 

10.  The  saving  of  street  cleaning,  on  account  of 
hot  water  which  passes  through  the  sewers, 
this  melting  the  snow  with  no  cost  of  labor  to 
any  extent. 

Electricity  has  been  called  "white  coal."  why  not 
use  it  to  the  fullest  extent?" 


Genuine  Service  Faithfully  and 
Conscientiously  Rendered 

An  Address  by  Ernest  T.  Trigg,  President  of  the 
National  Federation  of  Construction  Industries 

Out  of  the  great  World  War  have  come  many 
lessons  for  the  good  of  mankind.  If  it  were  not  so, 
all  of  the  sacrifices  and  loss  which  it  entailed  would 
have  been  for  nothing.  I  think  1  am  but  voicing  a 
consciousness  which  has  come  to  all  thinking  busi- 
ness men,  that  one  of  the  greatest  benefits  is  the 
realization  that  true  and  lasting  success  can  come 
only  as  a  reward  for  genuine  service  faithfully  and 
conscientiously  rendered. 

In  trading,  business,  commerce,  industry,  or  by 
whatever  other  name  we  choose  to  call  our  daily 
activities,  if  we  but  think  of  them  rightly — we  are 
serving  others  with  the  things  we  have  or  make  and 
which  they  need,  in  order  that  we  ourselves  may  be 
able  to  purchase  and  possess  the  things  which  are 
made  by  others  and  which  we  require.  Down  through 
all  the  ages,  with  a  constant  increase  in  population 
and  the  needs  of  mankind,  there  has  gradually  de- 
veloped a  business  system,  steadily  multiplying  in 
its  ramifications  and  its  interdependence.  Once  the 
then  few  inhabitants  of  the  earth  were  sufficient  each 
unto  himself,  but  gradually  those  who  produced  more 
than  they  consumed  exchanged  their  surplus  for  other 
products  or  materials.  Step  by  step,  but  always 
based  on  this  original  principle,  the  system  has  de- 
veloped to  its  present  highly  specialized  state.  Un- 
fortunately, however,  we  seem  to  have  reached  a  place 
where  we  have  lost  track  of  the  real  fundamentals  of 
business  and  think  of  it,  perhaps,  too  much  as  some 
highly  technical  thing  full  of  secrets  and  mystery. 
I  think  of  business,  as  previously  stated,  as  the  doing 
on  the  part  of  each  one  of  us,  of  our  specialized  part 
for  the  benefit  of  others,  in  order  that  we  may  be 
entitled  to  receive  in  exchange  the  products  of  their 
specialized  activity  or  industry.  If  we  think  of  our 
daily  activities  in  this  manner,  it  just  naturally  makes 
the  consideration  a  much  more  personal  one  and 
makes  us  realize  that  we  can  only  expect  to  find 
favor  with  the  rest  of  the  public,  who  are  busy  pro- 
ducing other  commodities  and  doing  other  things, — 
if  that  which  we  have  to  offer  them  is  really  some- 
thing which  they  require  and  which  serves  an  eco- 
nomic and  useful  purpose. 

Let's  think  just  a  minute  in  the  terms  of  the  direct 
trading  days :  The  man  who  then  produced  a  sur- 
plus of  anything  which  did  not  appeal  to  those  with 
whom  he  expected  to  make  exchange  could  not  long 


exist  himself,  because  unless  others  wanted  his  sur- 
plus, he  in  turn  could  not  expect  to  enjoy  theirs.  And 
so,  after  all,  the  real  fundamentals  of  permanent 
business  success  are  all  wrapped  up  in  the  thought 
of  service  of  a  useful  kind  which  gives  to  the  public 
the  things  they  want  and  need.  Our  great  industrial 
l)lants,  our  intricate  financial  institutions,  our  highly 
developed  transportation  systems,  and  the  powerful 
shipping  interests  of  the  world  which  have  linked  all 
countries  together  and  made  available  to  each  the 
products  of  the  others, — are  merely  tools  which  have 
been  shaped  out  of  the  necessities  of  mankind  and 
represent  the  best  current  adaptation  to  the  need- 
of  all  the  people.  It  was  thoughts  along  this  line  that 
prompted  the  selection  of  the  subject  of  my  talk  to- 
day, namely : 

"Paint  and  the  Public" 

Surely,  we  all  know  that  the  public  has  no  interest 
in  industry  because  its  members  desire,  selfishly,  to 
dispose  of  their  products  to  the  public  at  a  profit  to 
themselves.  It  is  the  fact  that  the  public  requires 
the  products  of  our  industry  for  its  own  best  welfare 
which  makes  possible  the  constantly  increasing  vol- 
ume of  trade  which  the  Paint  and  Varnish  Industry 
is  doing.  It  is,  of  course,  true  that  all  property  own- 
ers do  not  realize  to  the  fullest  extent  the  great  bene- 
fit which  our  industry  is  to  them,  any  more  than  did 
the  public  once  realize  the  great  economic  service 
which  could  be  and  has  since  been  rendered  it  by 
the  telephone,  electricity,  or  any  other  one  of  the 
many  conveniences,  comforts  and  useful  devices,  ma- 
terials and  methods  which  have  been  given  to  us,  one 
at  a  time,  down  through  the  centuries.  Because  of 
this  lack  of  knowledge,  it  is  the  responsibility  of  our 
industry,  I  believe,  to  keep  consistently  before  the 
l)ublic  as  a  whole,  the  sound,  economic  value  to  it  of 
the  products  we  make,  not  only  through  advertising 
and  the  printed  word,  but  by  the  strongest  and  most 
intelligent  sales  effort. 

The  great  taxable  wealth  of  our  Nation  is  its  con- 
struction of  various  kinds.  For  several  years  prior 
to  the  war  the  annual  addition  to  the  Nation's  wealth 
through  new  construction  aggregated  between  three 
and  four  billions  of  dollars.  Our  construction  de- 
velopment fell  off  tremendously  during  the  period  of 
the  war  and,  in  fact,  since  the  war  up  to  this  year. 
The  result  was  an  accumulation  of  a  great  shortage 
throughout  the  country.  A  revival  of  construction 
has  occurred  this  year, — in  fact,  the  amount  of  work 
under  way  in  many  communities  is  much  in  excess 
of  the  ability  to  produce.  This  is  notably  true  insofar 
as  the  supply  of  skilled  labor  is  concerned.  For  some 
weeks  or  months  there  have  actually  been  conditions 
where  employers  in  some  building,  trades  have  been 
bidding  against  one  another  for  such  labor  as  was 
available.  Let  me  quote  from  a  bulletin  issued  under 
date  of  July  3rd  1922,  by  the  National  Industrial  Con- 
ference Board:- —  |H| 

"On  the  whole  the  expedient  of  increasing  wage™' 
to  draw  out  necessary  labor  is  being  used.  Such  in- 
creases, while  they  give  an  employer  a  temporary 
advantage,  force  similar  increases  in  other  plants, 
and  lead  to  a  steady  pyramiding  of  wages  and  a  repe- 
tition of  the  vicious  circle  experienced  during  the 
war  period.  The  labor  shortage,  therefore,  threatens 
to  develop  into  a  national  problem  of  considerable 
importance." 

This  is  an  unhealthy  condition.  I  do  not  say  this 
from  the  standpoint  of  opposition  to  the  wage  earner 
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securing  the  liighest  possible  wage  up  to  the  point 
vvluTc  it  is  not  against  the  interest  of  the  public.  My 
reason  for  saying  it  is  that  in  the  broad  sense  the 
wage  earner  pays  his  own  wages,  and  excessive 
amounts  jiaid  to  him  on  the  one  hand  in  the  shape  of 
wages,  must  inevitably  find  a  reflection  in  excessive 
amounts  which  he  must  spend  on  the  other  hand,  to 
Hve  up  to  his  usual  standard.  , 


Lime  Stucco 

Lime  stucco  is  a  mixture  of  properly  prepared 
liiue  putty,  which  may  be  made  from  either  quicklime 
or  hydrated  lime,  sand  and  water,  with  or  without  the 
addition  of  a  small  amount  of  cement.  Hair  or  fiber 
may  be  added  to  assist  in  forming  the  key,  depending 
on  the  style  and  character  of  the  backing.  Coloring 
matter  may  be  added  to  obtain  the  tone  desired,  al- 
though more  frequently  color  eflfects  are  obtained 
through  the  use  of  selected  sands.  DiiTerent  colored 
aggregates,  either  fine  or  coarse,  may  be  used  for  ob- 
taining various  effects  of  color  and  surface  texture. 


Court  House  at  Prince  Rupert 

^^f^  Contract  Awarded  and  Work  Will 
H|^  Start  Immediately 

^P^  With  the  placing  of  the  contract  for  building  of 
tin;  new  court  house  at  Prince  Rupert,  B.  C,  with 
McDougall  &  McNeill,  of  that  city  and  Vancouver, 
the  northern  seaport  is  assured  of  a  very  fine  addi- 
tion to  its  public  buildings  in  the  immediate  future. 
The  general  contract  was  let  for  a  sum  in  excess  of 
$400,000  and  a  number  of  smaller  contracts  in  con- 
nection, of  which  the  most  important  was  for  heating, 
will  bring  the  total  cost  considerably  above  that 
amount. 

The  building  will  consist  of  two  storeys  and  base- 
ment, and  will  cover  a  ground  space  of  159  ft.  x  56 
ft.  The  basement  will  contain,  in  addition  to  boiler 
and  fuel  rooms  and  janitor's  quarters,  a  number  of 
store  rooms,  several  cells,  and  offices  for  the  police 
and  agricultural  departments.  The  main  ofifice  on 
the  ground  floor  will  be  the  Land  Registry,  which  is 
to  be  about  34  ft.  x  51  ft.  in  size.  Other  large  public 
ofifices  will  be  the  Government  Agent's  and  the  For- 
estry Department,  each  21  ft.  x  42  ft.,  while  other 
rooms  will  be  devoted  to  the  Water  Rights  Depart- 
ment and  to  use  as  private  offices  for  certain  of  the 
officials. 

The  first  floor  has  the  court  room  as  its  main 
feature,  which  will  be  directly  over,  and  the  same 
size  as  the  Registry  Office  on  the  ground  floor.  The 
various  court  offices  and  quarters  for  the  I'ublic  Works 
Dcjiartment  and  the  Department  of  Mines  take  up 
tile  remainder  of  the  space  on  this  floor. 

The  building  will  be  of  reinforced  concrete  con- 
slruction,  with  outside  finishing  of  Clayburn  red 
tapestry  brick  and  sandstone  trim.  The  roof  will 
lu-  fiarrett  specification.  The  interior  finish  will  be 
(if  the  best  throughout,  and  the  main  staircase  will 
i)e  very  handsomely  finished  with  marble  treads, 
risers,  strings  and  dado,  while  the  main  newels  will 
also  be  in  marble,  the  intermediate  newels  being  of 
cast  iron  to  special  detail.  All  corridor  floors  and 
lavatories  will  have  marble  terrazo  floors,  and  lava- 


tory stalls  will  be  of  marble  panels  with  nickeled  fit- 
tings. The  court  room  is  to  be  finished  with  oak 
panelling,  and  the  judge's  room  panelled  with  mahog- 
any. 

Equipment  of  the  building  will  include  a  com- 
plete vacuum  cleaner  system,  a  telephone  exchange 
and  lighting  system,  all  controlled  from  a  switch- 
board in  the  basement.  The  heating  will  be  on  the 
vacuum  .system  (steam);  two  return  tubular  boilers 
are  being  installed  to  take  care  of  the  building  in  this 
respect. 


Handy  Hints 

How  often  have  you  wished  for  a  good  cement 
for  wood,  marble,  metal,  or  glass?  It  is  not  neces- 
sary to  buy  a  high-priced  article,  for  such  a  cement 
may  be  very  easily  prepared  from  material  that  may 
usually  be  found  in  the  house. 

Take  four  parts  of  fresh  curd  from  sourmilk  and 
mix  it  thoroughly  with  one  part  (by  volume)of  hy- 
drated lime.  If  hydrated  lime,  which  is  a  dry  powder, 
is  not  available,  it  may  be  prepared  by  slacking  a  lit- 
tle fresh  quicklime  with  just  enough  water  to  make 
it  crumble  and  form  the  dry  powder.  As  this  cement 
sets  very  rapidly,  only  a  limited  amount  should  be 
prepared  at  any  time. 

I'efore  applying  this  cement  to  wood  or  marble 
it  is  advisable  to  coat  the  surface  with  a  solution  made 
by  dissolving  some  curd  in  ammonia  or  borax  solu- 
tion. This  will  fill  the  pores  and  make  the  cement 
stick  better.  z 

Powdered  quicklime,  mixed  to  a  paste  with  white 
of  egg  also  makes  a  quick  and  hard-setting  cement 
which  is  suitaible  for  use  on  such  materials  as  ivory, 
marble,  glass,  porcelain. 


New  School  at  St.  John,  N.  B. 

The  contract  for  the  construction  of  the  new 
school  in  West  St.  John,  N.  B.  has  been  .,a warded  to 
H.  O.  Clarke,  of  St.  John,  the  lowest  tenderer.  The 
contract  price  is  $122,000.  The  building  is  to  contain 
twelve  class-rooms,  an  assembly  hall  and  gymnasium. 
Mr.  Clarke  the  successful  bidder,  is  a  son  of  A.  R.  C. 
Clarke  for  many  years  engaged  in  business  as  a  con- 
tractor in  St.  John  and  now  associated  with  his  son. 
The  younger  Mr.  Clarke  has  been  engaged  in  the 
contracting  business  for  the  past  three  years.  This 
is  his  first  large  contract.  He  served  in  the  Canadian 
Rxpeditionary  Force  during  the  war  and  before  he 
joined  the  forces,  was  employed  with  his  father.  He 
is  one  of  the  best  of  the  St.  John  semi-professional 
baseball  players  and  is  the  first  baseman  for  the  St. 
Johns,  one  of  the  two  local  semi-professional  clubs. 
.\lthough  now  living  in  the  city  proper.  Mr.  Clarke 
lived  most  of  his  life  in  West  St.  John.  Work  on  the 
new  school,  which  will  be  in  the  rear  of  the  present 
Albert  School,  has  started  and  it  is  expected  to  have 
the  building  ready  for  occupancy  in  October.  Five 
dwellings  were  removed  to  secure  a  site  for  the  build- 
ing. 


The  Standard  Steel  Construction  Co.,  Ltd.,  of 
Wclland.  Ontario,  have  just  issued  a  new  stock  list  of 
all  the  steel  products  which  they  warehouse  for  quick 
delivery,  including  structural  steel  shapes,  steel  plates, 
bars,  etc.  This  new  booklet  also  has  very  useful  in- 
formation relative  to  weight  tables,  etc. 
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Weekly  House  Suggestion  No.  33 


Wc  are  showing  tliis  week  another  of  Mr. 
H.  Addison  Johnston's  attractive  homes,  in  the 
Beach  district  of  Toronto.  This  is  a  six-room, 
brick  and  stucco  residence,  neatly  finished  with 
wood  trim,  especially  effective  in  the  little  gable 
roof  over  the  main  entrance  at  the  front.  As 
seen  in  the  accompanying  ilhistration,  the  walls 
are  of  red  face-brick  to  the  sill  of  the  windows 
on  the  first  floor,  and  stucco  above.  All  windows 
are  of  the  casement  type,  finished  in  white 
enamel.  The  front  entrance  is  on  a  large  en- 
closed verandah,  which  has  a  direct  entrance 
on  the  living  room  and  also  an  entrance  to  the 
right  on  the  hall.  As  will  be  seen  by  a  glance 
at  the  ground  floor  plan,  very  little  space  is 
taken  up  by  the  hall  in  this  layout.  The  living 
room,  with  its  beautiful  large  brick  fireplace  is 
the  feature  of  the  first  floor  plan.  It  is  con- 
nected with  the  dining  room  by  a  wide  trimniea 
opening.  The  latter  room  is  conveniently  situ- 
ated to  the  kitchen  and  hall,  and  has  a  beautfful 
large  bay  window  in  the  right  wall.  The  kitchen 
is    complete    with     built-in    labor-saving    features 


and  is  finished  in  white  enamel.     The  floors  and 
trim  throughout  the  first  floor  are  of  oak. 

There  are  three  good-sized  bedrooms  and 
bathroom  on  the  second  floor.  The  bedrooms 
are  all   floored  with   oak  and   trimmed   with   pine, 


white  enamelled.  The  bathroom  is  finished  in 
white  tile. 

The  basement  consists  of  furnace  room,  coal 
space,  laundry  and  fruit  storeroom,  and  extends 
under   the   full   area   of  the   house. 

Mr.  H.  Addison  Johnston,  13  Silver  P.irch 
Ave.,  Toronto,  designed  and  built  this  neat 
little   residence. 
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Mainly  Constructional 

Eaft  and  Wctt—Prom  Coast  to  Coast 


'J'lic  Imperial  Oil  Liniited,  it  is  stated,  intend  erecting  a 
f.$2,500,()0()  oil  refinery  in  Calgary. 

The  ratepayers  at  Port  Dover,  Ont.,  recently  approved 
of  a  by-law  authorizing  the  exponditure  of  $65,000  for 
iwater  works  purposes. 

A  by-law  to  raise  $40,000  for  the  construction  of  an 
addition  to  the  main  school  on  Bertie  Hill,  at  liridgeburg, 
Ont.,    was    passed    recently. 

The  Hoard  of  Trade  at  Ottawa  has  formed  a  traffic  bur- 
eau which  will  be  under  the  direction  of  Mr.  Arthur  M.  Mac- 
lecce,  formerly  with  the  Imperial   Munitions   Board. 

The  Belgian  Industrial  Co.  Ltd.,  of  Shawinigan,  P.  Q., 
intend  erecting  a  dam  on  the  Grand  Bostonnais  River,  at 
the  limits  of  the  lake  known  under  the  same  name. 

Excavation  has  begun  on  the  foundation  of  the  Do- 
minion Combing  Mills  at  Trenton,  Ont.  An  excellent  site 
has  been  secured  near  the  Trent  river  and  the  C  N.R.  Rail- 
way. 

The  Winchester  Dye  Co.,  who  have  located  their  plant 
at  Trenton,  Ont.,  and  who  expect  to  manufacture  several  col- 
ors, have  almost  completed  their  plant  and  will  be  in  pro- 
duction in  the  course  of  a  few  weeks. 

The  total  number  of  permits  issued  at  Kitchener  for 
the  first  six  months  of  this  year  was  597,  representing  a 
property  valuation  of  $1,716,065.  This  is  far  in  excess  of 
any  total  for  the  half  year  in  the  records  of  the  city. 

Smith  Falls,  Ont.,  is  to  have  a  chemical  industry.  The 
Manufacturers  Chemical  Company,  incorporated  for  $100,000 
have  secured  a  satisfactory  site  where  they  intend  to  build 
a  plant  for  the  manufacture  of  chemicals  for  the  dye  in- 
dustry of  Canada. 

The  Housing  Commission  at  Sydney,  N.  S.,  made  a 
tour  of  inspection  of  the  houses  being  erected  for  the  com- 
mission. There  are  forty-two  houses  under  construction 
and  more  willl  be  started  soon.  The  commission  are  highly 
pleased  with  the  work  being  done  and  the  quality  of  ma- 
terial used. 

The  sum  of  $50,000  has  been  provided  in  the  program 
of  the  Montreal  Harbor  Commission  for  preliminary  work 
on  the  proposed  bridge  structure  over  the  Montreal  Harbor, 
connecting  the  city  proper  with  Loiigueuil.  This  work  will 
consist  of  borings,  soundings,  preparation  of  i)lans,  esti- 
mating of  costs,  etc. 

Because  their  wages  were  reduced  from  $2,'iO  per  month 
to  the  rate  of  $1  per  hour  for  eight  hours  per  day,  the  crews 
of  six  steam  shovels  on  the  Hydro  intake  at  Chippawa,  Out., 
have  gone  on  strike.  They  were  employed  by  the  Castellani 
Construction  Company,  of  Toronto.  The  men  claim  that  the 
reduction  in  th«ir  wages  amounts  to  about  $3  per  day. 

The  Master  Painters  and  Decorators  of  London  and 
St  Thomas  held  a  joint  picnic  at  Pinafore  Park,  St.  Thomas, 
recently,  which  included  a  fine  program  of  sports,  supper 
in  the  pavillion  and  a  big  dance  in  the  evening.  Mr  Fred 
Pace,  of  London,  directed  the  sports  which  included  a 
nuinber  of  jumping  and  racing  events  and  a  baseball  game 
between  the  representative  teams  of  the  two  branches, 
resulting  in  a  6-6  tie.     .\  very  enjoyable  day  was   spent. 

The  Hamilton  entrance  of  the  Toronto-Hamilton  High- 
way was  officially  opened  recently  and  also  the  local  link 
oi  the  Xiagara-Hamilton  Road.  Rain  interfered  with  the 
attendance  to  some  extent,  but  there  were  hundreds  of 
interested  citizens  present.  After  the  opening  ceremonies 
the  party  about  two  hundred  in  number  attended  a  banquet 


as  gue.sts  of  the  city  at  VVal)a.sso  Park  Pavili(>n.  where 
further  addresses   were  made. 

A  plan  for  a  water  system  to  serve  the  municipalities  of 
Vancouver,  Point  Grey,  South  Vancouver,  Burnaby,  North 
Vancouver  and  the  districts  of  North  Vancouver  and  West 
Vancouver,  was  presented  at  a  meeting  of  the  mayors,  reeves 
and  councillors  of  the  above  municipalities,  held  at  the  city 
hall  in  Vancouver  recently.  Mayor  Tisdall,  of  Vancouver, 
^o  outlined  the  scheme,  declared  it  would  mean  the  elimi- 
nltion  of  the  possibilities  of  any  future  water  shortage,and 
that  the  entire  scheme  would  not  require  the  expenditure  of 
any  more  than  $1,000,000  to  execute,  existing  mains  and 
other   facilities  being  incorporated   in   the   project. 

Suggestions  that  the  district  from  the  Soo  to  Sudbury 
and  the  district  around  Port  Arthur  and  Fort  William  be 
organized  with  a  view  to  devoting  expenditure  of  more 
money  by  the  province  of  Ontario  to  better  the  roads  through 
this  section,  and  to  conduct  a  campaign  for  the  building  of 
a  highway  from  the  Soo  to  Port  Arthur  along  the  north 
shore  of  Lake  Superior,  were  made  at  the  Good  Roads 
meeting  held  at  Bruce  Mines  recently  following  the  arrival 
of  the  motor  touring  party  of  the  Soo  .\utomobile  Club. 
The  speakers  were  all  of  one  mind,  that  Northern  Ontario 
needs  good  roads  and  that  good  roads  it  must  have. 


,   Personal 

Mr.  Wallace  .Allen,  sanitary  and  heating  engineer,  has 
taken  up  residence  in  Ottawa,  at  15  Euclid  Avenue,  and  will 
carry  on   business  in   the  above  capacity   from  that  address. 

Hon  Ernest  Lapointe,  Minister  of  Marine  &  Fisheries, 
recently  visited  Montreal  and  inspected  the  harbor,  its  faci- 
lities and  methods  of  operation.  Mr.  lapointe  was  accom- 
panied on  his  tour  of  inspection'  by  Mr.  Alexander  John- 
ston, Deputy  Minister  of  Marine  and  Fisheries,  Mr.  V.  W 
Forneret,  superintending  engineer  of  the  St.  Lawrence  Ship 
channel,   and   several  members  of   the    Harbor   Commission. 

Professor  Ernest  A.  Stone,  Ma.  E.,  formerly  for  three 
years  dean  of  engineering  and  professor  of  civil  engineering 
at  the  University  of  New  Brunswick,  has  been  appointed  to 
the  chair  of  mathematics  at  King's  College.  Professor  Stone 
came  to  the  University  of  New  Brunswick  in  1908  as  pro- 
fessor of  civil  engineering  ■from  Dalhousic  University,  suc- 
ceeding Professor  Samuel  W.  F'errot,  B.A.,  B.A.I.  His  de- 
parture from  U.  N.  B.  occurred  in  1911  when  he  was  suceed- 
ed  by  Professor  J.  .A.  Stiles,  B.Sc  ,  now  .Assistant  Boy  Scout 
Commissioner  for  the  Dominion,  at  Ottawa.  Professor  Stone 
had  following  his  residence  here,  resided  in  Vancouver  and 
Montreal. 


Obituary 

Napoleon  Giroux  of  the  firm  of  N.  Giroux  &  Son,  cem- 
ent block  manufacturers.  Tilbury,  Ont.,  died  recently  follow- 
ing a  few  weeks'  illness  from  sunstroke.  Born  at  St.  Joa- 
chim, 52  years  ago,  Mr.  Giroux  lived  in  that  vicinity  until 
about  ten  years  ago,  when  he  and  his  family  moved  to  this 
town. I 


Trade  Incorporations 

Toronto  Simonizing  Co.  Ltd..  with  head  office  at  Tor- 
onto capital  $40,000,  to  carry  on  the  business  of  dealers  in 
paints,  varnishes,  enamels,  etc. 

Aylmcr  Construction  Co.  Ltd .  with  head  office  at  Ayl- 
mer.  P.  Q..  capital  $20,000.  to  carry  on  the  business  of  build- 
ing contractors,  specializing  in  houses. 

The  Rambusch  Decorating  Company,  of  Canada.  Limi- 
ted, a  corporation  created  under  the  laws  of  Nova  Scotia, 
has  been  granted  authority  to  operate  in  the  province  of 
Ontario. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  August  23  to  August  29,  1922 

Dominion  Wid*  Service  Exebuive  to  "Contract  Record  &  Engineering  Reviete" 


Waterworks,  Sewerage  and 
Roadways 

Burlington,   Ont. 

Town  Council  plan  construction  of 
storm  sewer  on  Brant  St.  MacKay  & 
MacKay,  Engrs.,  Home  Bank  Bldg., 
Hamilton. 

Cloverdale,  B.  C. 

Plans  are  being  prepared  for  road- 
work  to  cost  $30,000  for  Prov.  Gov't. 

Collingwood,    Ont. 

Town  Council  plan  construction  of 
waterworks.     A.    Mayer,   clerk. 

Eima  Twp.,  Ont. 

Geo.  Lochead,  clerk  Twp.  Council, 
Atwood,  Ont.,  will  receive  tenders  until 
Sept.  3nd  for  tile   drainage  work. 

Fort  Erie,   Ont. 

I  Mans  are  being  prepared  for  sewer 
for  Town.  '  A.  E.  Seaton,  clerk. 

Lachine.  Que. 

City  Council  plan  construction  of 
pavement  on  6th  Ave.,  also  improve- 
ments to  aqueduct.  E.  Leduc,  secy.- 
trcas. 

Montreal,  Que. 

City  Council  plan  construction  of  48" 
waterniain  from  Pointe  St.  Charles  to 
pumping  station.     S.   Fortin,   Engr. 

Mornington  Twp.,  Ont. 

Twp.  Council  contemplate  drainage 
improvements.  W.  J.  Zoeger,  clerk, 
Newton,    Ont. 

Prairie  Siding,   Ont. 

Kent  County  Coun(;il  contemplate  re- 
building drainage  pumping  station  at 
cost   of   $15,000. 

Trafalgar  Twp.,  Ont. 

VV.  A.  McLean,  Deputy  Min.  Dep't. 
Pub.  Highways,  Prov  Gov't.,  Toronto, 
will  receive  tenders  until  Sept.  11th  for 
about  5^2  miles  of  waterbound  macadam 
base  co,urse.  Plans  with  Dep't.,  and 
G.  C.  Greig,  Res.  Engr.,  Waterdown, 
Ont. 

Woolwich  Twp.,  Ont. 

W.  J.  Snider,  Twp.  Clerk,  Conestoge, 
Ont.,  will  receive  tenders  until  Sept.  5th 
for  construction  of  Municipal  Drain 
No.  4  and  reclaiming  Municipal  Drain 
No.  1. 

CONTRACTS    AWARDED 

Beamsville,  Ont. 

General  contract  for  bituminous  pene- 
tration pavement  for  Prov.  Gov't,  is 
awarded  to  Peter  Robinson,  Beamsville. 
This  was  reported  in  our  issue  of  Aug. 
33,  in  error,  as  Tarvia  pavement. 

Burlington,  Ont. 

General  contract  for  macadam  road  on 
Burlington  Ave.  for  Town  is  awarded 
to  Frid  Construction  Co.  Ltd.,  Clyde 
Block,  Hamilton.  MacKay  &  MacKay, 
Engrs.,  Hamilton. 

Chilliwack,  B.  C. 

General  contract  for  sewerage  system 
costing   $36,000    for    City   is   awarded   to 


Hodgson,  King  "  Marble,  508  London 
Bldg.,  Vancouver.  C.  Brackenridge, 
Engr.,  Board  of  Trade  Bldg.,  Vancouver. 

Gait,  Ont. 

General  contract  for  construction  of 
pipe  line  costing  $8,000  under  Grand 
River  for  City  is  awarded  ■  to  E.  C. 
Stewart  &  Sons,  Port  Dover.  W.  H. 
Fairchild,   Engr. 

North  Dorchester  Twp.,  Ont. 

Wm.  Eden,  Springfield,  Ont..  has  gen- 
eral contract  for  construction  of  drain 
for  Twp.   Council. 

Ottawa,  Ont. 

Contract  for  construction  of  sewer 
costing  $80,000  for  City  is  awarded  to 
Dominion  Lock  Joint  Co.,  Hamilton, 
Ont. 

Penetanguishene,   Ont. 

General  contract  for  reinforced  con- 
crete pavement  for  Town  is  awarded  to 
.\rchibald  Construction  Co.,  132  Dele- 
ware  Ave.,  Toronto.  James,  Proctor  & 
Redfern  Ltd.,  Engrs.,  Excelsior  Life 
Bldg.,  Toronto. 

Regina,   Sask. 

General  contract  for  construction  of 
pavements,  curbs  and  gutters  on  3 
streets  for  City  is  awarded  to  Bitulithic 
&  Contracting  Ltd.,  601  Trust  &  Loart 
Bldg. 

Timmins,  Ont. 

Leo  Mascioli,  Timmins,  has  general 
contract  for  construction  of  sewers  and 
watermain.ii  costing  $40,000  for  Town. 
J.   F.   Henderson,   Engr. 

Toronto,   Ont. 

General    contract    for    construction  of 

concrete     roadway     costing     $10,000  in 

Cherry     St.     yards     for    C.    N.    Rlys.  is 

awarded  to  Lumsden  Engineering  & 
Transport    Co.,    Lumsden    Bldg. 

Woodbridge,  Ont. 

General  contract  for  waterworks  sys- 
tem costing  $30,000  for  Town  is  award- 
ed to  Standard  Construction  Co.,  Mimi- 
co,  Ont.  James.  Proctor  &  Redfern 
Ltd.,  Engrs.,  Excelsior  Life  Bldg., 
Toronto. 


Railroads,  Bridges  and 
Wharves 

Grondines,  Que. 

R.  C.  Desrochers,  secy.  Dep't.  Pub. 
Works,  Dom.  Gov't.,  will  receive  ten- 
ders until  Sept.  13th  for  construction  of 
wharf.  Plans  with  Dep't..  and  at  of- 
fices of  Dist.  Engrs.,  Post  Office  Bldg., 
Three  Rivers,  Post  Office  Bldg.,  Que- 
bec, and  Post  Office,  Grondines.  Ac- 
cepted cheque  for  10%  of  tender  re- 
quired. 
Lansdowne  Twp.,  Ont. 

R.    J.    Green.    Twp.    Clerk,    Coperton. 
Ont..  will  receive  tenders  until  Sept.  4th 
for    construction    of    steel    bridge,    over 
Lyndhurst    River. 
Magog,  Que. 

J.   O.   Donegan,   secy.-treas.,  has  plans 


and  will  receive  tenders,  no  closing  date 
set,  for  construction  of  iron  bridge. 
Plans  also  with  I.  E.  Vallee,  Engr.,  Par- 
liament  Bldgs.,   Quebec,   Que. 

Montreal,   Que. 

Tenders  will  be  called  for  extension 
to  King  Edward  Pier  to  cost  $450,000 
for  Harbor  Cmsn.  T.  W.  Harvie,  Chief 
Engr. 

Preliminary  plans  are  being  prepared 
for  bridge  to  cost  $10,000,000  from  Mon- 
treal to  South  Shore  for  Dom.  Gov't., 
Dep't.    Pub.   Works. 

St.  Constant,  Que. 

D.  Corbeil,  secy.-  treas.,  has  plans  and 
will  receive  tenders,  no  closing  date  set, 
for  construction  of  reinforced  concrete 
bridge  for  Municipal  Council.  Plans 
also  with  L  E.  Vallee,  Engr.,  Parlia- 
ment Bldgs.,  Quebec,   Que. 

CONTRACTS    AWARDED 

Chippawa,  Ont. 

Ciencral  contract  for  highway  bridges 
over  Chippawa  Canal  at  Lundy's  Lane, 
Portage  Rd.,  and  Thorold  Rd.,  for 
Hydro  Electric  Cmsn.  of  Ontario,  Uni- 
versity Ave.,  Toronto,  is  awarded  to 
Campbell  &  I^ttimore,  C.P.R.  Bldg., 
Toronto.  Contracts  for  reinforced  steel 
and  structural  steel  are  placed  with  H. 
A.  J.  Aldington,  1977  Queen  E.,  Toronto, 
and  Hamilton  Bridge  Works  Co.  Ltd.. 
Bay   St.   N.,   Hamilton. 

Dorchester,  N.  B. 

General  contract  for  bridge  costing 
$11,000  for  Prov.  Gov't,  io  awarded  to 
College  Bridge  Constduction  Co.,  Col- 
lege  Bridge,   N.  B. 

Gait,  Ont: 

Additional  contracts  for  rly.  station 
costing  $19,000  fof  Lake  Erie  &  North- 
ern Rly.,  are:  Stone,  (supply),  Ritchie 
Cut  Stone  Co.  Ltd.,  191  Grant  Ave., 
Hamilton;  lumber  and  millwork,  Mickle 
Dymcnt  &  Son,  384  Colborne  St.,  Brant- 
ford:  roofing  and  tinsmithing,  Brown 
Jarvis  Co.,  9  George  St..  Brantford:  elec- 
trical. Gait  Electrical  Gas  Fixtures  Co., 
Gait;  plumbing  and  heating,  F.  J.  Short, 
Gait:  brick  (supply)  Milton  Pressed 
Brick  Co.,  Milton;  Plastering.  A.  Loker. 
Gait.     F.  H.  Midgley,  Tngr. 

St.  David,  Que. 

L.  P.  Gagnon,  St.  David,  has  general 
contract  for  construction  of  reinforced 
concrete  bridge  costing  $6,900  for  Muni- 
cipal Council. 


il 


Toronto,    Ont.  _ 

Contracts     for     steel     sash.     skylightsT 
roofing,  tin  clad  doors,  rolling  steel  doors 
and    revolving    door    for    Eglinton    Ave. 
car    barns    for    Toronto    Transportation 
Cmsn.,  are  awarded  to  The  A.  B.  Ori^^—, 
sby  Co.  Ltd.,  48  Abell  St.  ^n 

Wilmot  Twp..  Ont. 

Waterloo  County  Council  awarded  fol- 
lowing contracts  for  construction  of  steel 
bridge  costing  $30,000:  Steel  construc- 
tion! J.  J.  Hill,  Mitchell,  Ont.;  abut- 
ments, Alex.  Eraser,  New  Hamburg, 
Ont. 
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The  Most  Foolish  Spectacle  in  the  World 


I  .,..,.,._..„. 

^■t)  remark  on  the  utterly  foolish  spectacle  of  a  vast 
^^rmy  of  workmen  out  of  employment  over  a  period 
(if  months  because  their  wages  are  not  big  enough. 
,^^'he  situation  is  idiotic  and  contradictory. — Men  urge 
^^e  necessity  of  higher  wages  so  that  they  may  live 
C()mf()rtal)ly  but  failing  that  they  can  live,  for  months, 
coinfortai)ly   (a])parently )  on  nothing  at  all. 

We  have  been  looking,  in  the  past,  too  much  at 
e  cause  of  strikes  and  too  little  at  the  effects.     It 
safe   to  say,   we   believe,   that   much    more   misery, 
ore  actual   deprivation,   is   suffered   by   the   strikers 
d  their  families,  during  strikes,  than  during  jieriods 
eniploynunt.     It  is  recognized  as  a  fact  that  Labor 
rely    becomes    recompensed,    by    the    higher    wages 
tained,  for  the  losses  during  their   voluntary  idle- 
ss,  and  it  is  certain   that   untold  loss  to  the  nation 
(1   inconvenience    to   the   general    public   accompany 
bd  follow  the  majority  of  strikes. 
_  The  man  on  the  street  is  only  indirectly  concerned 
ith  the  causes  of  strikes,  but  the  effects  fall  heavily 
him.     For  this  reason  the  day  is  fast  approaching 
en  we  will  demand  that  they  be  made  impossible, 
tir  daily  life  is  a  complex  machine  in  which  every 
ass  of  citizen  functions  as  a  more  or  less  essential 
"part  and  no  one  class  has  a  right  to  say,  "I  won't  func- 
tion  to-day.     1    don't   care  if  it  does   stop   the   whole 
machine.'"     From  the  to])  to  the  bottom,  from  the  big 
engine  to  the  smallest  bolt,  each  part  of  the  machinery 
has  its  work  to  do  and  in  accei)ting  the  responsibility 


of   doing   it    must    also    undertake    to   carry    on    con- 
tinuously. 

I  here  is  no  more  foolish,  uneconomic  spectacle  in 
the  world  to-day  than  a  body  of  men  earning  nothing. 
producing  nothing,  whatever  the  cause  of  dispute,  and 
whoever  may  be  at  fault,  it  is  the  duty  of  governments 
to  make  this  condition  impossible. 


Signs  Point  to  Increasing  Activity 


Crop  reports  from  the  Western  Provinces  are  much 
more  encouraging  than  for  several  weeks  past  and  the 
indications  are  that  the  total  will  be  well  over  three 
hundred  million  bushels  of  wheat,  a  still  larger  yield 
of  oats  and'close  to  a  hundred  millions  of  bushels  of 
other  grain.s — more  than  seven  hundred  millions  of 
bushels  in  all.  I'-stimating  the  value  roughly  at  an 
average  of  fifty  cents,  this  means  that  the  western 
farmers  will  have  $.550,000,000  added  to  their  wealth. 
The  situation  in  the  other  provinces  is  also  encourag- 
ing. As  an  Ontario  farmer  expressed  it  the  other  day 
"Crops  are  as  good  this  year  as  they  were  bad  last 
year." 

This  is  all  good  news  for  the  building  industry. 
.\d<led  to  it  is  the  further  fact  that  the  banks  are 
gradually  relaxing  and  showing  indications  of  their 
returning  confidence.  It  therefore  looks  as  if  money 
would  be  much  "easier"  during  the  coming  Autumn 
and  W'inter.  This,  in  time,  will  induce  an  industrial 
activity  which  must  inevitably  be  followed  by  a  de- 
mand for  more  buildings  of  the  larger  type.  This 
year's  activity  has  been  chiefly  in  houses  and  it  is 
very  probable  that  next  year  will  see  a  reversal — ^fewer 
houses  and  more  factories,  offices  and  warehouses. 

There  is  an  irrepressible  feeling  of  optimism  in 
the  air,  that  augurs  well  for  the  year  ahead  of  us. 
The  building  ind-ustry  will  profit  with  the  rest,  if 
the  situation  is  handled  with  foresight  and  tact. 

R  ural  Homes  Not  Up  to  Standard 


One  is  always  striKk  in  moving  up  and  down 
Canada,  whether  by  trafn  or  motor,  with  the  wonder- 
ful natural  scenery.  It  is  varied  and  restful,  and  al- 
ways draws  comi)limentary  remarks  from  tourists. 
But  it  is  equally  noticeable  that  the  creations  of  man 
in  the  way  of  churches,  houses,  out-buildings,  etc.. 
can  lay  no  claim  to  bring  in  keeping  with  the  wonder- 
ful hand  of  nature.  The  architecture  is  crude.  The 
interior  plans  of  the  homes  have  regard  neither  for 
convenience,  comft)rt  nor  art.  The  builders  seem  to 
be  living  in  the  past. 

There  is  no  excuse  for  unattractive  homes  in  our 
rural  districts.  They  are  the  result  of  ignorance 
rather  than  poverty — lack  of  appreciation  of  what  a 
modern,  convenient,  comfortable,  artistic  home  is  real- 
ly like.  Land  is  st)  cheap  that  space  is  no  object. 
.Admirable  locations  are  available  with  delightful  set- 
tings. Yet  we  rarely  see  a  country  house  that  is  really 
inviting.  They  all  impress  us  as  "places  to  live  in" 
and  we  find  the  barns  better  planned,  and  more  in- 
teresting in  every  way. 

The  thought  had  occurred  to  the  writer  that  some- 
thing might  be  done  through  our  big  National  Ex- 
hibition. Every  year  hundreds  of  thousands  of  farm- 
ers c«>me  to  Toronto  to  see  what  is  new.     Whv  not 
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show  tliem  a  Model  Country  House?  It  would  not 
need  to  be  expensive — rather  the  reverse — but  it  should 
be  well  ijlanned  out,  built  substantially  furnished 
simply  and  have  that  "homey"  atmosphere  about  it 
that  is  so  rarely  seen  in  rural  houses  and  yet  costs  so 
little.  Couldn't  our  Contractors'  Associations  join 
with  the  architects  and  do  something  along  this  line 
next  year? 

Annual  Financial  Review 

The  Annual  Financial  Review  (Canadian)  for  the 
year  ended  June  1922  has  just  been  issued  by  Messrs. 
Houston's  Standard  Publications,  Stock  Exchange 
Building,  84  Bay  Street,  Toronto.  To  the  man  or 
woman  who  has  money  to  invest,  whether  in  large  or 
small  amounts,  this  is  a  publication  that  may  well 
])ay  for  itself  many  times  over  during  the  year,  for 
it  is  a  carefully  revised  precis  of  facts  regarding  Cana- 
dian securities.  The  information  contained  includes 
the  latest  annual  statements  of  banks,  railways,  pub- 
lic utilities,  industries  of  every  sort,  loan  and  mort- 
gage companies,  mines,  etc.  Lists  of  bond  and  broker- 
age houses  are  also  given,  with  the  standard  charges 
for  buying  and  selling.  In  addition  to  the  annual 
report  of  each  company,  there  is  also  printed  in  nearly 
every  case  the  record  of  the  buying  and  selling  trans- 
actions in  the  different  stocks  for  a  number  of  years, 
thus  giving  the  investor  an  opportunity  to  judge,  at  a 
glance,  whether  the  past  history  of  a  stock  is  such  as 
to  make  it  a  suitable  investment  for  his  particular 
needs. 

Contrary  to  the  opinion  held  by  most  inexperi- 
enced investors,  comparatively  few  fortunes  are  the 
result  of  speculation.  Insurance  companies  tell  us 
that  95%  of  our  population  are  more  or  less  dependent 
upon  their  relatives  in  their  old  age.  This  in  spite  of 
the  fact  that  perhaps  50%  of  our  people  have  devel- 
oped in  a  greater  or  less  degree  the  saying  habit  and 
have  placed  their  money  at  one  time  or  another  in 
what  they  believed  to  be  ''investments."  The  secret 
of  old  age  dependence  must,  therefore,  be  due  to  lack 
of  knowledge  about  investments.  For  these  reasons, 
it  woud  appear  that  no  person  with  money  to  invest 
could  do  better  than  pay  $10.00  for  a  copy  of  this 
Annual  Review  and  make  a  careful  study  of  its  con- 
tents. If  an  investor  has  large  quantities  of  money 
at  his  disposal  this  expense  represents  an  infinitesi- 
mally  small  portion  of  the  savings  that  may  be  effect- 
ed through  accurate  knowledge.  For  the  small  in- 
vestor, who's  all  is  counted  in  thousands,  it  goes  with- 
out saying  that  a  high  factor  of  safety  is  of  prime  im- 
portance. 


Good  Interest  and  Absolute  Security 

A  liberal  rate  of  interest  with  absolute  security  is 
the  attractive  offer  made  by  the  Minister  of  Finance 
to  holders  of  the  Canadian  Government  war  loan 
bonds,  maturing  December  1,  1922.  The  offer  is  not 
made  to  investors  generally,  but  only  to  the  holders 
of  the  bonds  soon  to  mature.  The  bonds  to  be  re- 
tired, bearing  interest  at  five  and  one-half  per  cent., 
will  be  exchanged  for  new  bonds  bearing  the  same 
rate  of  interest.  See  the  advertisement  of  the  Min- 
ister  of   Finance. 


Building  in  Canada  During  July 

The  value  of  permits  issued  in  56  Canadian  cities 
during  July  1922,  as  compared  with  that  of  June,  1922, 
and  July  1921,  is  indicated  by  the  following  table. 

ESTIM.\TED     COST    OF    BUILDING    WORK    AS    IV 
DICATED   BV    BUILDING    PERMITS    . 


City 

June, 

July, 

Julv, 

1922 

1922 

1921 

$ 

S 

t 

Prince  Edward  Island 

2,M« 

9,M« 

5,999 

C'harlottetown              .  .  -    . 

2,000 

9,000 

5,000 

Nova  Scotia 

34«.94t 

2Sa,324 

249,115 

•Halifax 

183,330 

161,059 

191,285 

18,400 
139,210 

3,500 
95,765 

3,900 

. 'Sydney 

44,930 

New  Brunswick ,.     ..   . 

341, MS 

289,875 

131,759 

Fredericton 

80,215 

35,500 

40,000 

•Moncton 

245, 790 

73.775 

43,250 

•St.  John 

15,000 

180,600 

48,500 

Quebec    

3.S5».752 

3,545,87* 

2,519,893 

•Montreal 

/2, 558, 977 

2.291.190 

1,722,.>03 

•IHaisonneuve 

1 

•Quebec 

438,190 

958,745 

415,040 

Shawinigan  Fall.s 

11.050 

.30, 550 

Nil 

•Sherbrooke  

136,000 

132,000 

75,000 

•Three  Rivers 

.57, 900 

35,600 

9,500 

•West  mount                

357,035 

97,785 

2S8,S.)0 

Ontario 

8.MJ.»I3 

15,300 

7,322,188 

2.  .500 

1,859,597 

Belleville 

9,0(10 

tBrantford 

48,370 

149,610 

.36,675 

Chatham 

40,300 

26,376 

•  6.800 

•Fort  William  

67,350 

59,940 

430, 100 

557, 985 
63,. 567 
88,  101 

14,250 

Gait    

•62,195 

•Guclph 

36,4.55 

•Hamilton 

440,575 

521,500 

481,400 

KinKston 

38,312 

118,7.5.S 

124, 6S2 

*Kitchencr 

561,045 

107,026 

70,600 

•London 

317,180 

287, 555 

256.030 

68,172 

41,165 

422,800 

/32, 750 

50,9.30 

30,850 

782,760 

12,000 

340.885 

Oshawa 

15,050 

205,52'J 

Owen  Sound 

10,000 

29,389 

29,770 

62,433 

151,088 

34,570 
31,228 
31,157 
43,170 

159,278 

•Port  Arthur 

5,156 

•Stratford 

.      5,890 

•St.  Catharines 

73,720 

•St.  Thomas            

16,550 

77, 525 

68,450 

4,392,980 

44,925 

83,119 

132, 020 

3,760,0.35 

4,990 

83,438 

Sault  Ste.  Marie  

55, 555 

'Toronto'. 

2,130,216 

Welland 

104,311 

15,035 

216,250 

440,025 

325,985 

448.175 

Woodstock 

50,033 

21,426 

7.2.58 

Manitoba 

1,387,174 

1,M1,U5 

1,198,545 

•Brandon 

30,305 

■      7,600 

176,475 

St.  Boniface 

107,869 

50,915 

62,020 

•Winnipeg 

1,249,000 

992, 600 

870,050 

Sasliatcliewan 

71«,337 

491,254 

498,485 

•Moose  Jaw 

49,692 

42,910 

16.000 

'Regina 

381,100 

208, 199 

302,060 

•Saskatoon. . 

279,545 

150, 145 

90,425 

Alberta 

423,125 

482,499 

199,745 

•Calgary 

161.400 

271,800 

77,000 

•Edmonton 

246, 975 

193,405 

92,300 

Lethbridge 

12,270 

16,935 

24,145 

Medicine  Hat.-r 

.  2,480 
1,«9,434 

14,710 

350 
912,919 

680 

6,300 

British  Columbia     

717,995 

Nanaimo 

7,095 

35,700 
448,500 

14,400 

64,640 
384,530 

66,954 

54.965 

308,950 

4,000 

44,495 
451,470 

48,350 

32,500 

241,265 

Prince  Ruoert                   . . . 

13,395 

South  Vancouver            . .  -  - 

91,275 

*VancoLiver                      

265,581 

66,884 

Total  5fi  cities 

15,799, «8« 

14,275,926 

19,182,125 

•Total  35  cities 

U,465,2M 

13,332,328 

8,881,299 

Correction 


An  international  bridge  connecting  Edmunston.  N. 
B.,  and  Madawaska.  Maine,  was  opened  officially  on 
September  4th.,  1922. 


An  editorial  in  our  issue  of  August  23rd,  page  833, 
under  the  heading  "Iron  and  Steel  Industry  for  British 
Columbia,"  third  paragraph,  mentions  the  amount  of 
funds  necessary  for  the  undertaking  as  £30,000,000. 
This  figure  is  a  proofreader's  error ;  it  should  have 
read   £6,000,000. 
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Ahiitinciits 

6.7e0cu.  yd«. 

6i 

lO.UJ 

«7.0«IO.0O 

ItahiKtradc 

;i,012lin.  ft. 

«t 

a.u) 

!»,<ja«.<w 

KailiriK 

KMIin.   ft. 

Cc 

a.<m 

l.OKt.OO 

I'avinRT 

12,000ki.  y<l». 

f 

4.0<( 

4>*.f)0(>.0O 

Lamp   |H>iil» 

36  each 

U 

»».«» 

1,«0'»M> 

Excavation 

4K;i00cu.  y<l«. 

M 

(l.tiO 

24.2SO.UO 

t41fUi3S.0O 


Proposed  Highway  Bridge  over  River 

Des  Prairies 

Design  of  Structure  to  Connect  Montreal  North  and  St.  Vincent  de 
Paul — Estimated  Costs  and  Quantities  of  Competitive  Types 

By  A.  LANGLOIS 

The  constantly  f^rowing  traffic  in  and  out  of  the 

^land   of   Montreal,   render.s   new   connections   neces- 

^ry    hetween    the    Island    and    the    neighboring    dis- 

Kcts.     With    the    decided   erection   of   the   bridge   at 

|le  Perrot  at  the  west  end  of  the  Island,  a  highway 

onnection  has  also  'become  urgent  in  the  north  east 
for  the  accommodation  of  the  large  business  and 
tourists,  traffic  toward  the  Laurentides  through  the 
new  Montreal-Nominigue  Provincial  highway,  as 
well  as  ft)r  the  benefit  of  the  inhabitants  of  the  sur- 
rounding country  which  has  an  aggregate  population 
of  some  175,000. 

I^K     The   total   length   of  the   proposed  bridge   will   be 
^P,500  feet  exclusive  of  the  approaches.     Several  pro- 
jects   have    been    submitted    in    connection    with    this 
highway    improvement,    and    include    all    steel    struc- 
tures   of    various    widths    and    a    reinforced    concrete 
^^^ridge.     A  comparison  of  the  estimated  cost  of  the 
^^Bork  according  to  the  different  designs  is  of  interest. 

'^M  Cost  of  Concrete  Design 

^^     The  reinforced  concrete  design  consists  of  17  spans 

(if  8<S  ft.  in  length  c.  to  c.  of  piers  and  has  a  width 

of   52  ft.    inside   the   balustrade   and   comprises   2   six 

foot  sidewalks,  2  roadways  and  double  railway  tracks; 

Figs.    1   and  2  show   this   bridge   in   elevation   and   in 

section.     The  river  bed  is  rock. 

The  estimated  quantities  and  cost  of  the  concrete 

structure  are : 


Concrete    in    piers 

!>.880cu. 

yds. 

«ai 

17.50 

$74,100.00 

Forms 

Sn,(!l«sq. 

yds. 

la 

0.20 

11,02.1.00 

Cofferdams    (Bulk) 

."M  ,000.00 

Concrete    in    ri!>s 

3,:!."iOcu. 

yds. 

® 

10.00 

32„-!00.00 

RcinforciiiK 

432,IKX)  Ihs 

(ffl 

o.oc 

25,020.00 

Pilasters    (plain   concrete) 

500  cii. 

yds. 

(» 

10.00 

5,tH)0.00 

Concrete    (brackets 

&    walls) 

2,560  cii. 

yds. 

(a 

12.00 

.•JO.720.00 

Bcanis   &   slabs 

2,240  cu. 

yds. 

«« 

11.00 

24,040.00 

Sidewalks    &    portal 

s 

667  cu. 

yds. 

p. 

12.00 

8,004.00 

Sntitit  of  X-X  

Pig.  1 — Section  o<  concrete  de«icn 


iKf,0n  af  Y-Y  - 


The  plans  and  estimates  for  the  concrete  bridge 
were  prepared  and  submitted  by  Mr.  J.  E.  N'anier, 
Civil  Engineer  and  .\rchitect  of  Montreal. 


Fi(.    1— Skvatio.n   of   proposed   concrete  dtticn 
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Fig.    3 — Cross    section,    Mr.    J  ames    Laurin's   steel   design 


So- 


+ 


T6- 


Plan  and  Cost  of  Steel  Bridge 

Amonjj  the  several  desi'f;ns  for  steel  hridfjes  is 
one  i)repared  by  Mr.  James  Laurin.  Civil  iMifiineer  uf 
Montreal,  a  cross  section  of  which  is  shown  in  Fig.  3. 
According  to  that  design  the  cost  of  the  work  would 
be  considerably  less  than  the  concrete  structure,  being 
narrower — 20  foot  roadway  instead  of  40 — and  side- 
walk on  one  side  only.  But  this  second  project,  while 
appearing  to  be  more  economical  for  the  jiresent, 
would,  it  has  been  suggested,  soon  become  insuffi- 
cient to  take  care  of  the  constantly  increasing  motor 
traffic  through  the  improved  provincial  or  public  high- 
ways of  which  the  proposed  bridge  willl  be  a  con- 
necting link. 

The  second  design  consists  of  a  steel  structure  car- 
ried by  11  piers  and  abutments  and  provided  with  a 
20  foot  concrete  roadway  and  a  5  foot  sidewalk. 
The  estimated  cost  is  as  follows : 


Concrete  in   piers  and   abutments 
CofTerdams: 
.  1  in     4  feet  of  water 
2  in     6  feet  of  water 
4  in  10  feet  of  water 
1  in  13  feet  of  water 
1  in   18  feet  of  water 
Bridge  floor    (complete) 
Approaches 
Steelwork 


*This   estimate   is   exclusive   of    rails 
ties  and   lighting. 


$1,400.00 
3,800.00 

11,000.00 
2,460.00 
5,215.00 


$68,060.00 


24,475.00 

43,087.00 

80,250.00 

130,680.00 

$346,552,00* 


Other  designs  for  steelwork  are  also  under  con- 
sideration. Fig.  4  shows  a  cross  section  of  a  32  foot 
roadway  bridge  provided  with  double  railway  tracks 
and  sidewalks  on  both  sides,  provision  being  also 
made  for  a  6  in.  concrete  floor  and  a  4  in.  wood  block 
paving.  Prices  for  steel  in  this  case  are  based  on 
45  ton  electric  car  loads.  Two  different  estimates 
are  submitted  in  this  case  by  the  Dominion  Bridge 
Co.  for  the  steel,  and,  with  additional  estimates,  by 
Mr.  J.  Laurin.  One  design  is  for  a  12  span  structure, 
and  the  other  with  9  spans  which  includes  a  500  foot 
cantilever  span  over  the  river  channel.  The  estimated 
cost  of  the  first  design  for  a  ^2  foot  roadway  is  as 
follows:  (1  span  80  ft. ;  4  spans  153  ft.;  7  spans  100 
ft.) 


Concrete   in   piers   and 

alnitnifntB 

lO.fMlO  ru. 

yds. 

(S. 

$T..MI 

$T.'*».IMK».<*(l 

Fiiniis 

«)1>.IMM>   sq. 

vds. 

t* 

il.2.'i 

1.'>,(KI0.(HI 

C'nncictc    in    floor 

!HM»  cu. 

yds. 

m 

lo.(»ri 

!I,(KIII.IMI 

Pavinjc 

r),:H»0  s<|. 

yds. 

f<« 

4.4HI 

:ii, a  10,0(1 

Siile  walks    (concrete) 

l.fMKt  cu. 

yds. 

(a 

10.0(1 

1II,(HMI.IKI 

Siflcwalk    finishing 

2,IMXI  s<j. 

yds. 

«i. 

1.00 

2,(I()().(M> 

Reinforcing 

•_'I(,I"KI.(P<) 

C'olVcrdams 

.Vl,(KI(>.(H» 

Steelwork 

17."i,(MMMI(l 

Approaches 

fSO.OfW.IW 

$4(ii,apo.O(i 
The   following   is   an   estimated   cost  of   the    work 
with  the  long  cantilever  span:    (1  span  75  ft.;  1  span 
500  ft.;  7  spans  125  ft.) 


Concrete  in   pieis  and 

abutments 

ii.lXH)  cu. 

yds. 

O 

$7.i5() 

ii;t;7,500.(i(> 

Forms 

45,000  sq. 

yds. 

f* 

0.25 

11,250.00 

Concrete    in     fou:- 

tMXJ  cu. 

yds. 

(p, 

10.0(1 

O.tXKJ.OO 

Paving 

5,:«)0   sq. 

yds. 

fn> 

4.1  Kt 

21,200.00 

Sidewalks     (corcrtte) 

1,(KM)  cu. 

yds. 

(ft 

lO.OO 

]O,0(M).(M» 

Sidewalk    (inishing 

2,("H»  sq. 

yds. 

«i 

l.(«l 

2,000.00 

Reinforcing 

20,0(KJ.0O 

CofTerdams 

50,000.00 

Steel   work 

1.38,000.00 

Approaches 

80,000.00 

?408,9.t0.00 

All  the  above  estimates  are  ai)proxiniate,  and  sub- 
ject to  change  according  to  prices  of  materials  and 
labor.  Upon  comparison  of  the  estimated  cost  of  the 
several   projects  submitted,   the  cost  of  the  concrete 
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Fig.    4 — Cross    section    of    another    steel    design 

bridge  would  not  be  so  far  above  that  of  the  steel 
structures  if  figured  on  the  same  basis,  and  keeping 
in  mind  the  artistic  appearance  of  the  concrete  design 
(jver  steel  together  with  the  saving  in  cost  of  upkeep, 
the  small  difference  in  cost  of  the  former  would  for 
these  reasons  be  largely  compensated. 

The  cost  of  the  proposed  bridge  will  be  borne 
eciually  by  the  city  of  Montreal  and  the  provincial 
government. 
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Town  and  Regional  Planning  in  Rela- 
tion to  Sanitation 

A  Discussion  of  the  Problems  of  Water  Supply  and  Sewerage  with 

Particular  Reference  to  Toronto  and  District — Suggestions  for 

the  Administration  of  These  Services 

By  R.  O.  WYNNE-ROBERTS 

In    "Journal    of    the    Town    I'lanninf;    Institute" 


The  term  sanitation  may  l)e  used  to  cover  all 
works  that  can  be  ma<le  to  contribute  to  the  amenities 
of  the  ])eo|)le  in  connection  with  public  health,  includ- 
ing pavements,  sidewalks,  water  sup|)Iy,  refuse  re- 
moval and  (lisi)osal.  sewerage,  sewage  disjjosal  or 
treatment,  comfort  stations,  baths  and  other  ])ublic 
engineering  necessaries.  The  treatment  of  the  sub- 
ject will  here  l)e  restricted  to  the  problems  of  water 
supply  and  sewerage  and  lo  the  Toronto  region. 
Growth  of  Toronto 

Toronto,  in  common  with  otiier  important  centres 
of  population,  has  grown  from  an  insignificant  village 
to  a  large  city  surrounded  by  considerable  suburban 
areas.  It  is  mere  speculation  to  estimale  what  To- 
ronto will  be  in  say  twenty  years  time  in  respect  to 
area  and  population  since  many  circumstances  may 
tend  to  accelerate  or  to  retard  the  growth  of  the  city. 
Yet  engineers  must  make  such  estimates.  The  true 
increase  of  a  city  is  in  geometrical  and  not  arith- 
metical progression  since  the  number  of  |)arents  in- 
creases in  an  increasing  i)oi)ulation.  Furthermore, 
in  newer  countries  immigration  has  produced  ])ro- 
found  effects.  If  we  assume  an  average  increase  of 
four  i)er  cent  in  i)opulation  per  annum,  Toronto  will 
have  730,000  in  1931  and  1,000,000  in  1941,  with  an 
area  of  probably  45  and  CiO  scpiare  miles  respectively. 
Surburban  Growth 

While  the  exjiansion  of  the  city  of  Toronto  in 
poi)ulation  area  and  wealth  has  doubtless  exceeded 
the  most  sanguine  expectations  of  tlioughtful  men 
it  must  be  remembered  that  the  outskirts  also  are 
growing  apace.  Within  the  live  miles  radius  of  the 
city  limits  there  are  the  towns  of  Leaside,  Weston, 
Mimico  and  New  Toronto  and  the  townships  of  Scar- 
boro,  York  and  Etobicoke  with  an  aggregate  popu- 
lation of  nearly  80,000  persons.  The  average  annual 
increase  in  York  township  during  the  last  six  years 
has  been  about  12  per  cent.  What  will  be  the  i)opula- 
tion  in  ten  and  twenty  years  time? 

Planning  for  Wiater  Supply  and  Sewerage 

The  ])lanning  of  our  higliways,  streets,  boulevards 
and  parks  for  future  growth  would  not  have  been 
dititicult  because  there  would  not  have  been  any  seri- 
ous expenditures  involved  as  the  plans  would  have 
been  simply  elements  of  subdivisions.  But  in  the 
l)lanning  of  water  works  and  sewerage  the  case  is 
different.  These  are  expensive  undertakings.  The 
centre  of  gravity  of  the  iiojjulation  in  Toronto  remain- 
ed somewhat  stationary  until  1883  and  the  i)rospec- 
tive  spreading  of  the  people  was  then  not  so  evident 
as  it  is  now.  (ireat  judgment  and  confidence  were 
needed  to  anticipate  the  growth  in  population  and 
expansion  of  area. 

Annexations 

The  limits  of  the  city  have  assumed  great  elas- 
ticity during  the   past  40  years  by   frequent  annexa- 


tions of  adjoining  territories.  These  annexations. 
however,  tended  to  expensive  outlays  because  the  new 
areas  had  to  have  watermains  and  sewers  as  well  as 
other  improvements  and  utilities.  One  result  usually 
experienced  when  annexations  are  made  is  the  costly 
revision  of  the  existing  public  works  unless  by  city 
or  regional  planning  water  and  sewerage  works  are 
arranged  and  co-ordinated.  While  it  would  appear 
logical  for  the  eight  municij)al  authorities  already 
named  t(_)  attend  to  their  f»wn  local  reejuirenients  the 
principle  of  organizing  and  administering  public  utili- 
ties on  behalf  of  a  combination  of  municipalities  has 
been  fairly  well  established  in  this  and  other  coun- 
tries and  with  .satisfactory  results.  It  has  been  re- 
cognized that  service  which  is  a  common  need  should 
be  organized  by  one  body. 

A  Regional  Area 

Sujjpose  a  cttinbined  district  were  defined  approxi- 
mately as  follows :  Starting  at  the  lake  and  follow- 
ing the  west  side  of  Etobicoke  creek  as  far  north  as 
the  C.P.R..  thence  east  along  the  railway  to  and 
north  along  Kipling  road  to  Brampton  road,  east 
along  Wilson  avenue  and  Mercer  avenue  to  the  east 
side  of  east  Don  river,  then  generally  following  the 
Ridge  between  the  Don  river  and  Highland  creek 
l>aralleling  the  (i.T.R.  south  to  Scarboro  Junction 
and  to  the  lake,  this  area,  including  the  city,  would 
measure  about  120  square  miles.  It  can  of  course 
be  much  reduced  although  as  a  question  of  policy  it 
should  be  given  every  consideration.  Now  it  would 
seem  that  one  transportation  commission  would 
amply  suffice  to  organize  efficient  electric  transpor- 
tation in  this  area.  Our  trunk  roads  in  such  area 
could  be  easily  maintained  by  one  authority  whereas 
there  are  now  ten.  Light  and  power  could  be  pur- 
chased and  distributed  in  the  same  area  by  one 
authority  at  less  cost  than  is  possible  by  the  present 
nine.  Water  supply  and  sewerage  are  now  in  the 
hands  of  each  municipality  and  since  we  are  discus- 
sing these  utilities  the  question  may  be  reasonably 
asked,  what  is  within  the  range  of  practical  politics 
in  these  matters? 

Town  and  Regional  Planning 

Town  and  regional  planning  mean  organizing  at 
present  for  the  future  welfare  of  the  people.  Tor- 
onto in  some  measure  recognizes  this  important  ele- 
mentary principle  by  undertaking  great  harbor  and 
foreshore  improvements ;  by  advocating  extensive 
transportation  schemes;  by  building  splendid  univer- 
sity, college  and  schi>ol  institutions:  by  planning 
parks,  boulevards  and  playgrounds :  by  controlling 
subdivisions  outside  the  city  limits;  by  organizing 
hydro-electric  systems  and  by  other  methods — all  of 
which  contribute  to  the  amenities  of  the  people  and 
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to  the  huildins:  up  of  a  great  and  i)ro.sperous  city. 
Some  day  Greater  Toronto  will  doubtless  stretch 
along  the  lake  front  from  Scarboro  bluffs  to  Port 
Credit,  a  distance  of  about  25  miles.  Millions  of 
dollars  are  being  spent  on  improvements  of  the 
water  front  extending  over  about  12  miles,  and  it  is 
safe  to  predict  that  the  public  will  support  the  preser- 
vation of  the  other  13  miles.  A  lake  front  promenade, 
measuring  say  25  miles,  would  constitute  a  magnifi- 
cent attraction  to  the  locality. 

Unified  Administration 
But  the  question  is  whether  such  a  desirable  con- 
summation can  be  established  by  our  present  several 
organized  civic  administrations.  The  lake  is  our 
logical  source  of  water  supply.  The  quantity  is  un- 
limited. The  quality  is  capable  of  being  maintained 
at  a  high  standard  provided  the  discharge  of  sewage 
effluents  at  several  outfalls  is  possible  with  due  re- 
gard to  its  efificient  dilution,  diffusion  and  oxidation. 
Winds  and  currents  often  tend  to  create  undesirable 
conditions  unless  a  careful  study  is  made  of  these 
phenomena.  Whilst  we  may  survive  without  cer- 
tain utilities  we  cannot  without  water.  It  is  the 
primal  requisite  of  an  organized  communal  life.  In 
view  of  what  has  already  been  stated  and  implied, 
it  would  seem  rational  that  one  authority  instead  of 
several  should  furnish  water  to  the  residents  in  the 
city  and  the  outskirts.  One  authority  could  main- 
tain a  better  service  than  can  several,  because  it 
could  afford  to  employ  higher  qualified  officials,  bet- 
ter supervision,  and  have  a  diversified  consumption 
and  probably  supply  at  a  cheaper  rate.  Diversified 
consumption  has  an  important  influence  on  the  re- 
quired capacity  of  water  works  equipment,  especially 
for  domestic  and  fire  ])urposes.  In  smaller  installa- 
tions as  much  as  70  to  SO  per  cent,  of  the  capacity 
of  pumps  and  mains  is  needed  to  provide  fire  pro- 
tection, whereas  in  larger  cities  it  may  be  less  than 
10  per  cent. 

Engineering  Features  of  Regional  Planning 

The  engineering  features  of  one  large  water  works 
system  for  Greater  Toronto  do  not  involve  any  ex- 
traordinary difficulties.  The  nucleus  of  such  a  sys- 
tem is  already  in  operation  and  a  duplicate  intake, 
with  pumps,  filters  and  trunk  mains,  is  described 
in  Mr.  R.  C.  Harris's  report  of  1913,  in  which  he  dis- 
cusses a  scheme  off  Victoria  Park.  The  cost  of  the 
duplication  is  estimated  at  about  $16,000,000. 

The  demands  on  the  city  treasury  are  great  and 
growing.  The  taxes  are  mounting  up  and  it  is  reason- 
able to  surmise  that  the  city  council  has  a  problem 
to  solve  in  respect  of  what  is  most  urgently  needed 
and  what  is  within  the  financial  resources  of  the 
municipality.  If  one  Metropolitan  water  board  were 
established  with  the  resources  of  the  adjoining  dis- 
tricts placed  at  its  disposal,  the  financial  problem 
would  no  doubt  be  easier  to  solve.  The  supply  of 
cheap  and  pure  water  to  a  large  area  would  consti- 
tute a  remarkable  incentive  to  building  operations 
which  are  so  urgently  needed. 

Regional  Control  in  Other  Countries 

There  are  arguments  in  favor  of  the  city  supply- 
ing water  in  bulk  to  the  neighboring  municipalities. 
There  are  also  arguments  to  advance  in  favor  of  a 
separate  board  or  commission.  If  the  city  should 
undertake  the  burden  the  neighboring  municipalities 
would  in  some  measure  be  relieved  of  a  considerable 
financial   responsibility.      The    tendency    to    multiply 


schemes  instead  of  concentrating  is  not  ideal.  It  is 
manifest  that  regional  planning  in  this  locality  in- 
volves one  scheme.  This  principle  is  not  new  and  it 
may  be  profitable  to  give  a  few  examples. 

The  MetroiJolitan  W'ater  Board  of  London  (Eng- 
land) attends  to  the  wants  of  about  7,000.000  people 
in  an  area  of  about  559  square  miles.  The  capital 
expenditure  is  about  $260,000,000  and  the  daily  sup- 
ply of  water  about  275,000,000  gallons.  This  board 
superseded  eleven  companies.  About  450  authorities 
have  an  interest  in  this  undertaking. 

We  have  a  prominent  example  in  Canada,  namely 
the  Greater  Winnipeg  Water  District,  which  came 
into  existence  in  1913.  This  district  comprises  Win- 
nipeg and  seven  neighboring  municipalities.  Water 
is  conveyed  85  miles  from  Shoal  lake,  through  a  con- 
duit capable  of  carrying  about  100  million  gallons 
daily. 

It  is  doubtless  unnecessary  to  multiply  examples. 

Sewage  Disposal 

With  regard  to  sewerage  and  sewage  disposal,  it 
ma)'  be  stated  that  the  geographical  position  and 
topographical  features  of  this  locality  are  such  that 
the  logical  outfall  for  sewage  effluent  and  storm  water 
is  in  the  bay.  A  contour  map  of  this  district  will 
show  that  the  natural  slope  of  the  land  within  a 
radius  of  five  miles  of  the  city  limits  is  towards 
Toronto,  except  on  the  west  of  Humber  river.  Pump- 
ing, of  course,  could  be  resorted  to  but  the  cost  of 
operation  would  thereby  be  increased  and  it  is  there- 
fore desirable  to  avoid  pumping  where  possible,  un- 
less there  are  special  reasons  for  so  doing. 

Since  sewers  are  ordinarily  operated  by  gravi- 
tation the  outfalls  in  this  locality  have  to  be  located 
near  or  in  the  city  limits,  and  as  the  district  be- 
comes more  densely  poi)ulated  the  problem  of  main- 
taining a  satisfactory  standard  of  sanitation  for  the 
city  and  its  environs  and  of  preserving  the 
quality  of  the  water  supply  will  become  increasingly 
important.  The  need  for  sewerage  in  the  outskirts 
of  the  city  is  a  pressing  one.  Scarboro  could  dis- 
charge sewage  or  effluent  into  the  bay.  but  by  doing 
so.  it  would  be  necessary  to  locate  the  outfall  So  as 
to  safeguard  its  own  water  supply  on  the  one  hand 
and  the  city's  contemplated  new  source  on  the  other. 
The  township  of  York  has  no  direct  outlet  to  the 
lake  except  at  Swansea.  The  Don  river  and  the 
Humber  river  are,  of  course,  available.  Leaside  dis- 
charges its  effluent  into  the  Don  river  and  Weston 
into  the  Humber.  The  Mimico  and  New  Toronto 
effluent  is  discharged  into  the  bay.  The  eastern 
portion  of  Ktobicoke  will  some  day  discharge  sewage 
effluent  into  the  Humber  river  and  the  western  por- 
tion together  with  the  townshi])  of  Toronto  and  the 
village  of  Port  Credit  will  discharge  into  the  lake. 
The  construction  of  several  independent  sewerage 
schemes  and  sewage  treatmen  plants  by  several  dif- 
ferent authorities  would  seem  to  be  inadvisable,  hav- 
ing regard  to  the  future  expansion  of  the  city  and 
would  be  distinctly  opposed  to  modern  city  and 
regional  planning. 

Regional  Commission 

It  would  not  be  reasonable  to  expect  the  city  of 
Toronto  to  provide  sewer  accommodation  for  the  many 
neighboring  municipalities.  Neither  would  it  be  fair 
that  the  quality  of  the  city's  water  supply  should 
in  any  way  be  jeopardized  now  or  in  the  future  by 
a  number  of  sewage  works  and  storm  water  outlets 
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ciischarf(ing  into  the  bay.  The  principles  of  city  and 
ref^ional  plaiiiiiiig  would  invcjlve  an  intensive  study 
of  the  wh(jle  (juesition  to  ascertain  wliat  C(nild  best 
be  done  to  provide  sewerage  facilities  for  the  com- 
bined areas  under  review,  and  so  far  as  it  can  now  be 
seen  the  future  efficient  administration  of  the  district 
in  respect  to  sanitation  will  depend  ujxjn  how  such 
facilities  are  now  organized.  It  may,  however,  be 
pointed  out  that  the  sf)lution  of  similar  problems  has 
been  found  elsewhere  through  the  agency  of  a  repre- 
sentative board  or  commission.  Indeed,  it  would  ap- 
l^ear  logical  that  both  water  and  sewerage  in  this 
district  should  be  organized  and  supervised  by  one 
board. 

The  Essex  Border  Utilities  Commission,  with 
twelve  members,  was  created  in  1916  by  a  special  act 
formulated  by  Ford  City,  Windsor,  Walkerville,  Sand- 
wich, Ojibway,  etc.,  to  carry  out  joint  trunk  sewers, 
disposal  works  and  water  mains  and  to  charge  the 
cost  against  each  munici])ality,  in  projjortion  to  the 
benefit  received. 

i  he  Vancouver  and  District  Joint  Sewerage  and 
Drainage  Board  was  created  to  attend  to  the  sewerage 
of  Vancouver,  Point  (^rey,  Burnaby,  etc.  The  area 
of  the  district  under  the  administration  of  this  board 
is  about  S()  s(|uare  miles  and  the  population  is  about 
250,000. 

Ways  and  Means 

The  questions  referred  to  in  this  jjaper  are  mainly 
those  of  what  principles  might  be  adopted  to  serve 
best  the  interests  of  this  locality,  having  regard  to 
the  [jrospective  extension  oj  area^  and  increase  of 
population;  whether  the  present  methods  are  the 
most  appropriate  or  whether  a  ])ub]ic  body  repre- 
sentative (jf  all  municii)alities  within  a  defined  area 
would  better  suit  the  local  conditions.  If  it  is  con- 
sidered that  a  board  or  conuiiission  would  be  better 
adapted  to  our  future  development,  then  there  are 
many  matters  which  will  require  most  careful  thought 
and  consideration  in  connection  with  the  organiza- 
tion of  ^  board  or  commission  such  as  number  of 
members;  duration  of  office;  manner  of  election  or 
ai)i)ointment ;  whether  independent  of  the  munici- 
palities in  its  actions;  nature  of  the  powers  to  be 
granted ;  method  of  assessment  of  the  cost  of  con- 
struction and  of  maintenance  ;  if  existing  works  should 
be  taken  over  and  how  they  should  be  evaluated ; 
whether  water  should  be  sui)plied  in  bulk  to  the 
nuinicii)alities  or  the  board  or  commission  should 
take  entire  charge ;  whether  sewerage  service  should 
be  assessed  according  to  area,  population,  volume, 
valuation,  and  many  other  important  matters. 

City    and    Suburbs   are    One   Community 

The  interdependence  of  one  municipality  on  the 
others  must  be  recognized.  We  really  constitute  one 
large  community.  The  present  boundaries  are  en- 
tirely i)olitical  and  arbitrary.  A  large  ])roi>ortion  of 
tlu)se  living  outside  the  city  limits  work  within  and 
si)end  most  of  their  earnings  in  the  city.  VVhen  trans- 
portation is  extended  to  the  outskirts  the  tendency 
to  live  in  the  suburbs  will  increase.  This  is  the 
natural  desire  of  most  citizens  and  no  artifice  is  capable 
of  stemming  the  tide.  Indeed  health  authorities 
usually  advocate  the  desirability  of  living  in  the  coun- 
try for  the  beiietil  of  the  rising  generation.  We  must 
also  recognize  that  insanitation  in  the  outskirts  is  a 
menace  to  the  city  dweller,  especially  where  move- 
ments of  the    iieople    in    and    out    are    pronounced. 


Disease  is  not  usually  revealed  until  after  much  danger 
of  contagion  or  infection  has  been  caused  . 

Housing  and  Town  Planning 

Moreover,  (jreater  Toronto's  future  depends 
largely  ui)on  its  attractiveness  for  new  industries  and 
the  expansion  of  the  old  ones.  One  attraction  is  a 
sufficient  supi)Iy  of  contented  labor.  A  generous  and 
permanent  pay  roll  is  an  asset  highly  desirable  to 
encourage  but  comfortable  and  sanitary  homes,  with 
facilities  to  reach  them,  constitute  a  remarkable  in- 
centive to  local  industrial  and  civic  development. 

Control  of  Subdivisions 
A  most  important  feature  of  town  planning  in 
connection  with  public  utilities  is  the  subdivision 
of  land.  In  the  past,  subdivisions  have  often  been 
made  without  regard  to  public  usefulness.  Streets 
were  sometimes  planned  where  they  could  not  be 
constructed.  Through  connections  were  often  neglect- 
ed. No  provision  was  made  in  .some  valleys  for 
sewers  in  the  streets.  Cemeteries  were  laid  out  with- 
out cross  streets.  The  repetition  of  these  disabilities 
will  probably  be  avoided  but  this  is  not  sure.  It 
would  certainly  be  an  advantage  to  have  contours 
submitted  with  the  plans  of  proposed  subdivisions. 
Otherwise  it  is  not  clear'  how  a  recurrence  of  these 
defects  can  be  obviated.  The  contours  should  not 
be  confined  to  the  subdivision  only,  but  to  some  dis- 
tance outside  the  limits  of  the  area. 


Compressed  Air  Being  Used  in  Hamilton 
Sewer  Work 

The  fourth  section  of  the  storm  oveiflow  sewer, 
which  has  just  been  commenced  at  Hamilton,  will 
involve  the  use  of  comjjrtssed  air  in  the  six-foot 
tunnels  being  bored  under  the  main  streets  of  the 
city,   to  jirevent   the  caving  in   of  the  surface. 

The  first  shaft  has  been  sunk  at  the  corner  of 
Cannon  and  James  streets,  and  tunnels  six  feet  in 
diameter  are  being  bored  from  this  point  in  both 
directions  along  Cannon^  street.  In  some  places  there 
are  fifteen  and  sixteen  feet  of  loose  sand  and  water 
above  the  level  where  the  tunnel  must  be  bured.  and 
it   is   here    the   greatest    trouble   will    be   experienced. 

"Pockets"  where  the  strata  of  the  soil  has  been 
broken,  and  cave-ins  may  be  encountered,  and  for 
this  reason   the  extra   i)recautions  are  necessary. 

High  Pressure 

The  workmen  in  the  sewer  will  carry  on  under 
"high  pressure."  The  tunnel  will  be  i)umj)ed  full  of 
air  by  a  compressing  machine,  the  end  being  sealed 
by  a  system  of  steel  doors  arranged  so  as  to  form  a 
"lock."  A  pressure  of  about  ten  pounds  per  .square 
inch  in  the  sewer  is  expected  to  be  sufficient  to  pre- 
vent the  earth   from   sliding  in. 

Material  which  is  excavated  will  be  carried  along 
the  tunnel  on  cars,  will  pass  through  the  "lock"  cham- 
ber and  be  raised  to  the  street  level  at  Cannon  and 
James  Streets  bv  an  ele\ator.  Patent  shovels,  driven 
by  compressed  air,  are  being  used  to  loosen  the  hard- 
ened earth.  .\  second  shaft  will  likely  be  construc- 
ted at  Cannon  and  Macnab  Streets.  The  sewer  will 
extend  from  the  intersection  of  John  and  Robert 
streets  to  King  and  Macnab  streets. 

.\lthough  dozens  of  men  will  be  toiling  far  below 
the  surface  of  the  earth,  under  the  city's  busiest  streets, 
traffic  will  not  be  interrupted. 
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Sewage  Treatment  by  Activated  Sludge 
Plants  at  Houston,  Texas 

General  Review  of  Operations  at  the  World's  Largest  Unit  of  this 

Type— Operating  Curves  and  Costs  for  1920  and  1921— The 

Solution  of  the  Dewatering  Problem  in  Sight 


( foiititiuf'l    from    Ia>t    week's    issut-) 


The  sludge  conditioning  tests  to  be  described  later 
were  preceded  in  October,  1917,  by  tests  with  soda 
ash,  sulphuric  acid  and  heat,  "along  the  lines  of  the 
so-called  flotation  process.''  Sludge  from  the  re-aera- 
tion channel  was  settled  one  hour  in  50-gaI.  barrels, 
the  supernatant  liquid  siphoned  off,  the  settled  sludg*; 
heated  to  the  desired  temperature  in  galvanized-iron 
tubs  over  an  open  fire,  and  soda  ash  added  and  stirred 
to  effect  a  complete  solution.  The  sludge  was  then 
transferred  to  a  barrel  fitted  with  a  valve  at  the  bot- 
tom, the  acid  added  with  stirring  and  the  contents 
allowed  to  separate  for  varicnis  lengths  of  time. 

In  this  process  (1)  the  acidification  of  the  soda 
ash  (sodium  carbonate)  frees  large  volumes  of  carbon 
dioxide  which  are  entrained  in  the  sludge  and  reduce 
its  specific  gravity;  (2)  the  excess  of  acid  over  that 
required  to  neutralize  the  soda  ash  i)roduces  a  chem- 
ical and  jihysical  effect  upon  the  sludge.  The  soda 
ash  used  contained  58  per  cent  of  sodium  carbonate 
and  the  sulphuric  acid  had  a  specific  gravity  of  66 
deg.  Be. 

The  tests  showed  that  the  best  results  were  ob- 
tained with  105  lb.  soda  ash  and  268  lb.  sulphuric  acid 
per  ton  of  dry  sludge  at  a  temperature  of  not  less  than 
45  deg.  (113  deg.  F.).  At  and  above  this  temperature 
the  acid  changed  "the  color  of  the  sludge  from  an 
olive  to  a  light  brown,  apparently  causing  it  to  floe  in 
large  aggregates,"  while  the  "water  separated  more 
quickly  than  from  the  untreated  sludge." 

Acidulation  increased  the  percentage  of  ether-sol- 
uble fats  from  12.91  to  14.19  and  of  nitrogen  from 
6.59  to  6.82.  "The  fats  obtained  were  liquid  and  dark 
brown,  in  appearance  like  crude  petroleum  or  heavy 
lubricating  oil,"  so  poor  a  product  as  to  make  fat  re- 
covery by  this  method  not  feasible.  As  to  this  dehy- 
dration process  as  a  whole  it  was  concluded  that  it 
"would  not  be  successful,  but  may  have  some  merit  as 


a  conditioner  before  some  other  final  method."  With 
chemicals  in  the  amounts  stated  just  above,  and  at  a 
price  of  $3.60  per  100  lb.  for  soda  ash  and  $22  per  ton 
for  sulphuric  acid,  the  soda  ash  sulphuric  acid-heat 
method  of  sludge  treatment  would  cost  $6.70  per  ton 
of  dried  sludge,  with  no  allowance  for  heat,  labor  and 
capital  charges. 

Sludge  Dewatering  Presses  and  Driers 

Mr.  Fugate"s  description  of  the  plant  installed  at 
the  north-side  or  larger  works  to  |)roduce  a  commer- 
cially marketable  sludge,  the  difficulties  met  and  ap- 
parently not  yet  wholly  overcome  in  operation,  and 
the  tests  on  sludge  conditioning  with  (1)  sulphuric 
acid  and  (2)  sulphur  dioxide  gas  and  steam  is  given 
in  full  below,  and  is  supplemented  by  an  important 
statement  written  by  Mr.  Fugate  on  July  8,  all  as 
follows : 

Early  in  1918,  a  contract  was  entered  into  with 
the  Simplex  Ejector  Co.  of  Chicago  to  furnish  rams, 
presses  and  compressors,-  and  with  the  Buckeye  Dryer 
Co.,  Columbus,  Ohio,  to  furnish  a  rotary  dryer,  con- 
veyors and  elevators,  the  object  of  this  equipment 
being  to  dehydrate  the  sludge  to  a  moisture  content 
of  not  over  10  per  cent,  the  resulting  material  to  be 
used  as  a  nitrogenous  base  for  fertilizer.  Due  to  the 
unsettled  conditions  brought  about  by  the  war  'and 
the  period  immediately  following  its  close,  the  entire 
equipment  was  not  furnished  until  in  December,  1920. 

First  Stage:  Further  Sedimentation  of  Sludge 
In  this  process  of  dehydrating  the  sludge,  the  first 
stage  is  to  pump  the  sludge  from  the  re-aerating  chan- 
nel to  three  50,000-gal.  cypress  sedimentation  tanks 
supjKjrted  by  a  concrete  ])latform  al)nut  16  ft.  above 
the  surface  of  the  ground,  the  maxinuini  head  a.gainst 
v.'hich  the  pump  works  l)eing  -SO  ft.     This  pumj)  is  a 


Aerating  Tanks  with   Air-Supply   Piping 


Sludge   Settling  Tanks   with    Sludge  Air-Lift 
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horizontal,  .s|)lit  case,  l)n)iizc  impeller  volute  pumi), 
500  fifal.  i)cr  iniiiute  capacity,  direct-coniu'cted  with 
llexihlc  C()iipliiij4  to  a  lO-li.p.  (ieneral  Ivlectric  220- 
vult.  l,2(X)-r.p.ni.  motor,  set  on  an  extendcfl  base. 

C'onsideralilc  troulile  has  been  ex|)cricnced  with 
the  stoppaj^e  of  this  |)ump  l)y  small  sticks,  matches 
and  fibrous  materials,  but  this  has  been  i)artly  over- 
come by  insertiiifj  cuttinj^  blades  in  the  casing  around 
wliich  the  im])ellers  revolve. 

The  sludf^e  as  it  comes  from  the  re-aeration  chan- 
nel contains  W.t>  per  cent  m<jisture.  Tliis  is  reduced 
by  sedimentation  in  the  cypress  tanks  to  9H  to  'J9  per 
cent,  dei)endin^  upon  the  condition  of  the  sludge  and 
time  settled.  The  tanks  are  supplied  with  a  pipe  grid 
aerator,  so  that  sludLje  can  be  aerated  during  the  press- 
ing time,  and  also  with  piping  for  drawing  off  the 
supernatant  li(|uid. 

Second  Stage*    Filter  Pressing 

In   the  'second   stage,   the   settled   sludge   flows   by 


TABLE   IV.     PRESSING    KKSl'l.TS    AT   TMIC  HOUSTON    AfTIVATflD 
8LUDGEPLANT  WITH  UNCONDITIONED  AND  WITH  CONOITIONED 

SJ.UDCC 

r<.iuiii> I   Willi 

Siilphtir 

Dioxide 

SulpKui'lf     Ciis  tnd 

L'nertndiiioncd       At-iri'         SipAm  I 

Moiature  of  sliidgo.  % 18  48  98  70  98  88 

Moisture  of  cake.  %  87   37  82  64  85   58 

Volume  of  «ludge  rwiuirod  to  press,  gul.  S,850  I0,40Q  11.900 

Cloths  broken  per  pressing,  nf)  14  10  28 

Av.  niaximum  pressure,  lb 106  110  99 

Av.  pressing  time.  hr.  and  inin  4  42  3-20  3-30 

Av.  quantity  of  cake  per  preSH,  li)  3.280  -3.390  3.108 

Cake  produced  of  volume  of  pretw.  ";  72, 2  75, 4  70, 7 

Quantity  of  dried  sludge  per  pn>ssing.  lli.    ,  335  192  448 

Ammonia  in  drie<l  sludge.  Vu- - ,  3  6  4,6  4  6 

Sludge  lost  during  drying. ','„ 19  5  33  0  2  2} 

Ratio  of  evaporation,  water  lo  oil    9  6,2  5,8 

Evaporation  per  hour.  lb 1.250  1.025  850 

Volumetric  efficiency  of  entire  process.  %**  58.7  50.2  69.9 

*  Using  0  0I<",  of  acid 

t  Using  102  lb.  of  sulphur  and  925  lb.  of  fuel  oil  per  pressing, 

t  Mr,  Kugate  states  by  letter  that  the  number  of  runs  made  with  sulphur 
dioxide  gas  and  steam  was  relatively  low — F  !it-*r. 

"  Percentage  of  final  drie<l  sluilee  to  the  theoretical  volume  thai  should  be 
produced  per  press.  "Dried  sludge"  means  the  final  product  of  ihi-  dewiiterinx 
process. 


gravity  to  two  500-gal.  Simplex  rams,  or  ejectors, 
where  a  varying  ])ressure  passes  the  sludge  to  the  fil- 
ter press.  A  maximum  pressure  of  140  lb.  has  been 
used,  but  a])parently  there  is  but  little  advantage 
gained  by  using  a  pressure  of  over  1 10  lb.  There 
are  two  Sim]>lex  filter  presses,  each  having  120  ,V?x3,V 
in.  center-feed  plates,  designed  for  cake  1  in  thick. 
The  solids  are  retained  upon  the  filter  cloths,  while 
the  filtrate  is  returned  to  the  aeration  tanks.  The  air 
pressure  for  operating  tlie  press  is  furnished  by  two 
(iardiier  horizontal  two-stage  <Sx4x()-in.  compressors, 
maximum  pressure  250  lb.,  speed  .?0t)  r.p.m.,  l)elt-con- 
.nected  lo  a  20-h.p.  slip  ring,  220-volt,  .^-phase,  (10- 
cycle  Ideal  motor,  S])eed  1,1-10  r.p.m.  After  pressing 
the  cake  is  dumped  upon  an  inclined  jilatform  and 
raked  into  a  storage  bin  fitted  with  twin-screw  con- 
veyors; by  these  conveyors  it  is  delivered  to  the  feed 
end  of  the  dryer  where  the  third  stage  of  dehydra- 
tion takes  place. 

Third  Stage:     Heat  Drying,  Followed  by  Pulverizing 

The  dryer  is  a  Buckeye  type  .\.  5  ft.  in  diameter 
and  40  ft.  long,  known  as  a  direct-indirect  heat  rotary 
dryer.  The  heat  is  produced  in  an  oil  burning  furnace 
which  is  fitted  with  a  relief  stack.  The  dryer  com- 
plete has  all  necessary  elevating,  conveying  and  trans- 
mission machinery  to  deliver  the  dried  sludge  from 
the  dryer  to  the  inilverizer,  storage  bins  and  railroad 
cars.     .\  coiuoyor  is  also  installed  to  pass  cake  that 


is  not  sufificiently  dried  l>ack  from  the  discharge  to 
the  feed  end  for  redrying.  The  best  results  are  ob- 
tained usually  by  i)assing  back  a  small  quantity  of 
dried  material,  mixed  with  the  wet,  thus  making  the 
cake  handle  better  through  the  conveyors  and  dryer. 
The  vapors  are  exhaustetl  by  a  N'o.  fjO  (iarden  City 
fan,  speed  4.^0  r.i>.ni.  The  N^apors  |)a.ss  through  a 
b.'ilifled  dust  chamber  fitted  with  a  water  qiray  con- 
ilensor. 

A  line  shaft,  speed  300  r.p.m.,  driven  by  a  40-h.p. 
( ieneral  I'.lectric,  2,200-volt,  .V|)hase,  60-cycle  motor, 
drives  the  fan  for  the  vapor  chamber,  screens  and  all 
elevating  and  com- eying  machinery,  also  the  fuel,  oil 
l)umi).  A  counter  shaft  belted  to  the  dryer  and  a 
Williams  Pulverizer  is  driven  by  a  25-h.p.,  2,200-voU, 
.l-l>hase,  60-cycIe,  Allis-Chalmers  motor. 

The  construction  cost  <5f  the  dehydrating  plant 
was :  Building  $22,980 ;  presses,  $29,945  ;  dryers.  $21  ,- 
35.3;  tanks,  $1,993;  motors,  $«26;  railroad  sjuir.  $5,- 
r>.S9;  total,  exclusive  of  land,  $82,787. 

Operating  Problems  and  Conditioning  Experiments 

In  January,  1921,  the  i)lant  was  put  into  operatitjii. 
/\t  once  various  problems  began  to  arise,  antl  instead 
of  the  process  being  simjjle  it  was  found  to  be  very 
com])lex.  With  no  precedent  for  a  gin'de,  the  deci- 
sion was  reached  to  operate  the  plant  on  large-scale 
experiments  with  a  small  crew  of  operators  and  not 
attempt  the  full  operatitm  until  the  trouble  was  found 
and  remedied  if  ])ossibIe. 

Filter  Cloth  Troubles 

The  presses  as  received  from  the  manufacturers 
were  fitted  with  radial  ribs  in  the  cake  chamber. 
Drier  cake  ct)uld  be  obtained  with  these  ribs,  but  the 
wear  on  the  clothes  made  their  use  prohibitive.  Dur- 
ing a  number  of  jiressings  50  per  cent  of  the  cloths 
would  be  ruined  for  further  use,  even  with  first-run 
cloths.  Without  the  ribs  the  cloths  last  better  but 
tear  around  the  edges.  This  is  a  mechanical  fault  of 
the  press  that  has  not  been  overcome.  Most  of  the 
pressings  have  been  made  with  11-oz.  duck,  but  sever- 
al materials  have  been  tried.  The  11-oz.  duck  gives 
the  best  rate  of  filtration,  but  hose  cloth  lasts  longer. 
\  specially  imported  jute  cloth  has  been  tried,  also 
several  grades  of  burlap.  The  life  of  these  is  greater 
than  duck,  but  the  filtration  rate  is  much  lower  and 
the  sludge  adheres  in  larger  {|uantities,  making  the 
cloths  more  difficult  to  launder.  The  cloths  are  most 
important  in  pressing  and  one  of  the  big  items  of  ex- 
pense. 

IVessing  results  with  unconditioned  sludge  have 
\arie(l  between  wide  limits.  The  lowest  moisture 
content  of  cake  was  85  per  cent  and  time  of  |)ressing 
3,'4  hours.  The  average  t)f  all  pressings  is  simwii  in 
the  first  column  of  figures  in  Table  l\' 

The  maximum  evaiioration  made  in  any  i.ne  run 
was  at  the  rate  of  1,751  lb.  of  water  per  hour  with  a 
15.2  ratio  of  water  to  oil  containing  19.000  B.t.u.  Tin- 
average  of  the  three  highest  runs  was:  evaporation. 
1,722  11).  per  hour;  ratio,  12.8. 

Sludge  Conditioned  with  Sulphuric  Acid 
It  was  foun<l  that  by  adding  a  small  amount  of 
acid  to  the  sludge  more  water  could  be  removed  by 
sedimentation,  pressing  time  reduced,  and  av  better 
cake  obtained.  In  the  early  e.\perinients  it  was 
thimght  that  the  less  water  to  be  filtered  the  less  time 
wt)uld  be  required  for  a  pressing.  However,  this  was 
found  to  be  true  only  within  certain  limits.  K.xperi- 
ments  to  determine  the  amount  of  acid  required  for 
the  minimum  moisture  with  one  to  three  hours  scdi- 
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TABLE  V.     COMPARATIVE  COST  OF  DEHYDRATING  ACTIVATED-SLUDGE  FROM  RE-AERATION  TANKS— (I)  RAW;  (2)  CONDITIONED  WITH 
SULPHURIC  ACID;  (3)  CONDITIONED  WITH  SULPHUR  DIOXIDE  GAS  AND  STEAM 

' -^ —Sulphuric  Acid  Gas  -^ 

Witli  Evaporation  Ratio  of  (2                  Sulphur   Dioxide  Gas  and  Steam 

Raw    Sludge— 422    Tons             706  Tons  Sludge                ami  Rate  of  1,535  Lb                  8 1 0  Tons  Sludge  600  Tons  Sludge 

per  Year                                   per  Year                                   per    Hr.  *                                   per  Yeart  ,  per  Yeart 

Pressing         Drying               Pressing         Drying               Pressing         Drying               Pressing          Drying  Pressing          Drying 

Superintendence $4.45             $445                 $2.70             $2.70                 $1.50             $1   50                 $2  35             $2.35  $3   15             $3.15 

Labor.    .                ...., 13.55               9.60                  8.10               8.90                  4.55               5.00                 10.20              7.80  1 1   20             12. » 

Power                          3.70               1.45                  2.30               1.30                   1.25                 .70                   I   95               1.20  1.60               1.50 

Filtcrrlollis                      ...              8.50               ....                   5.10                                        2.85                                        4.45                 ...  6.00 

Repairing  filter  cloths 4.20               ....                   5.10                                        2.85                                        5.30               ...  2.60               

Laundering  filter  cloths. . .  2.40  ^ .'. .  1.45  ...  .80  1.25  ...         Included  in  labor  item  above 

Sulphuric  acid ...  ...  8.50  4.70  ... 

Sulphur ...                                             4.60                4.60 

Fueloil ....               9.20                     ...              11.00                     .                   5.10                 11.60             10.05  11.60             10.15 

Miscellaneous 1.20               1. 20                     .85                 .85                     .40                  40                     .60                 .60  .85                 .85 

Totals $38.00           $25.90              $34.10           $24.75               $18.90           $12.70               $42.30        _$22  00  $41.60           $28.60 

Total  cost  per  ton $63.90                                       $58.85                                       $31    60                                       $64.30  $70  20 

Probable  wholesale  value...                      12  60                                       16.80                                       16.60                                       16.80  16  80 

Netcost  '                                                   51.30                                      42.05                                       14.80                                      47.50  53.40 

Net  cost,  retaU  value                               $38.90                                    $33.85                                       $6.60                                    $39.30  $45.20 

*  Individual  runs  produced  results'ihat  warrant  the  introduction  of  cost  flgures  on  this  bnsis.    t  Assuming  dryer  can  be  forced  to  1,135  lb.  evaporation  per  hour 

t  Assuming  850  lb.  evaporated  per  hour. 

AUthecoetfigures.  with  the  exception  to  be  noted  are  based  on  the  following  rates  paid  in  1921  f  or  salaries,  wagesandpowerat  the  pumpingstation  and  disposal  plants: 
Operators.  $145  to  $160  per  month;  laborers,  $3.75  to  $4  per  8-hr.  day  (some  of  the  labor  estimates  in  the  table  are  based  on  a  rate  of  35c.  per  hour);  power,  0.6c. 
per  kilowatt'hour 


mentation  showed  that  with  0.01,  0.02,  0.03  and  0.04 
of  acid  the  corresponding  moistures  were  98.71,  97, 
96,  98.43  and  98.72. 

In  practice  the  sludge  was  settled  in  the  50,000- 
gal.  tanks  and  after  drawing  off  the  supernatant  liquid 
the  acid  was  added,  thoroughly  agitated^  and  pressing 
begun  immediately.  The  average  results  obtained  are 
shown  in  the  second  column  of  figures  in  Table  IV. 
The  moisture  could  not  be  reduced  in  the  large  tanks 
as  low  as  in  the  laboratory,  due  to  the  difficulty  of 
removing  the  supernatant  liquid  as  efficiently  as  in 
the  laboratory. 

This  shows  that  considerable  advantage  is  gained 
in  pressing  by  using  acid,  but  is  partly  lost  in  drying. 
It  has  been  observed  that  acidified  sludge  when  intro- 
duced into  the  dryer  has  a  marked  tendency  to  roll 
up  in  balls  of  different  sizes,  ranging  from  that  of  a 
small  pea  to  several  inches  in  diameter.  As  the  dry- 
ing advances  the  sludge  reacts  differently  according 
to  its  character.  It  may  break  into  flaky  particles  or 
form  small  balls  with  a  hard,  smooth  surface.  The 
latter  condition  is  found  to  prevail  with  a  sludge  of  a 
relatively  large  fat  content,  say  between  9  and  12J^ 
per  cent.  The  untreated  sludge  after  drying  contains 
about  3.5  per  cent  of  fats. 

The  reason  for  I^etter  dehydrating  qualities  of  raw 
cake,  as  compared  with  acidified  sludge  cake,  lies 
probably  in  the  fact  that  the  addition  of  sulphuric  acid 
raises  the  fat  content  of  the  cake,  and  that  the  coagu- 
lated colloidal  matter  gives  up  its  moisture  less  read- 
ily; also  that  the  presence  of  any  free  sulphuric  acid 
with  its  low  volatility  would  retard  the  drying  pro- 
cess. 

Advantages  and  Disadvantages  of  Acid  Conditioning 

The  advantages  of  using  acid  are  in  the  lower 
moisture  content  of  the  cake,  less  time  to  press,  and 
the  increased  nitrogen  content ;  also  the  cake  keeps 
better  and  dries  with  less  odor.  Odors,  however,  are 
not  offensive  if  the  cake  is  dried  immediately  after 
pressing. 

The  disadvantages  are  the  lower  evajxiration  ratio, 
a  greater  loss  in  drying,  the  drying  process  more  diffi- 
cult to  control,  more  or  less  jjersonal  danger  in  handl- 
ing the  acid,  the  probable  deteriorating  effect  upon 
the  plant,  and  the  increased  fat  content.  About  10 
])er  cent  of  the  dry  sludge  is  collected  as  dust  from 
the  dust  room,  and  this  amount  seems  to  be  the  same 
with  either  unconditioned  or  conditioned  sludge. 

In  the  experiments  described,  the  acid  was  applied 
to  the  total  quantity  of  sludge  to  be  pressed.    A  period 


of  three  or  four  hours  would  elapse  from  the  begin- 
ning of  the  ])ressing  to  the  close,  during  the  latter 
part  of  which  the  sludge  had  a  tendency  to  become 
alkaline.  Equipment  is  being  installed  to  apply  the 
acid  to  each  charge  of  sludge  just  before  reaching  the 
press  and  to  use  the  hydrogen-ion  concentration  as 
control.  It  is  believed  that  much  better  results  may 
be  obtained  this  way,  as  the  sludge  will  reach  the 
filter  immediately  after  being  acidified,  thus  doing 
away  with  the  time  element  in  pressing;  also  drying 
immediately  after  pressing  may  increase  the  drying 
efficiency. 

In  co-operation  with  the  MacLachlan  Reduction 
Process  Co.  of  New  York  City,  experiments  have  been 
made  by  gassing  the  sludge  with  sulphur  dioxide 
mixed  with  steam  immediately  before  pressing.  (See 
last  column  of  Table  IV.  for  com])arative  results.) 

Advantages  and  Disadvantages 

The  disadvantages  of  this  method  are :  The  bad 
effects  of  the  sulphur  fumes  upon  the  operators,  cost 
of  oil  used  for  producing  the  steam,  and  the  low  rate 
and  ratio  of  evaporation.  But  there  seem  to  be  cer- 
tain advantages  and  it  is  expected  to  continue  the  ex- 
periments with  the  view  of  eliminating  the  undesir- 
able features  mentioned.  Based  on  these  experiments, 
a  comparison  of  costs  of  the  different  methods  has 
been  made  showing  the  probable  cost  to  operate  the 
present  plant.  (See  Table  V.) 

The  following  conclusions  have  been  reached  as  a 
result  of  the  1922  dewatering  tests: 

The  experiments  with  sulphur  dioxide  gas,  which 
we  have  carried  into  1922,  are  giving  most  promising 
results.  The  process,  which  has  been  developed  in  , 
co-operation  with  the  MacLachlan  Reduction  Process 
Co.,  consists  of  gassing  the  raw  sludge  without  the 
use  of  steam,  the  gas  being  transmitted  from  the  gen- 
erator by  a  positive  ])resser  blower,  and  the  gassed 
sludge  passing  through  a  continuous  roller  press,  giv- 
ing to  date  a  cake  of  78  per  cent  uniform  moisture. 
The  operation  being  continuous,  there  is  no  launder- 
ing of  filter  cloths.  This  method  also  does  away  with 
expensive  delays  which  were  experienced  with  the 
plate  filter  press.  We  are  sure  that  we  can  produce 
cake  of  78  per  cent  moisture  for  about  $5  a -ton,  dry 
basis,  thus  reducing  the  pressing  costs  from  about 
$40  to  $5  a  ton. 

We  now  feel  that  our  dewatering  plant  will  be 
put  in  continuous  full-time  operation  and  the  dewater- 
ing problem  satisfactorily  solved. 


THE  CONTRACT  RECORD 


Sti 


Exhibits  of  Interest  to  Contractors  at 
the  Canadian  National  Exhibition 


'I'lie  coiitractinjj;'  and  allied  industries  are  again 
being  rei)resented  with  an  excellent  array  of  exhibits 
at  the  Canadian  National  Exhibition,  at  present  un- 
der way  in  'J'oronto.  These  exhibits  are  many  and 
varied  and  are  spread  through  nearly  every  com- 
mercial building  and  to  every  corner  of  the  grounds, 
many  of  these  are  outstanding,  but  all  are  coming  in 
for  their  share  of  attention  from  the  thousands  of 
people  who  visit  the  Fair  every  day. 

Machinery    Hall 

The  Watkins  Wire  &  Rope  Products  Co.  Ltd.,  of 
Eastwood,  Notts,  England,  represented  in  Eastern 
Canada  by  Macaulay  Pope,  of  Toronto,  are  showing 
their  full  line  of  wire,  wire  ropes  and  cables  in  their 
booth  in  Machinery  Hall. 

*  *     * 

The  Rawlplug  Company  of  Canada  are  al.so  dis- 
playing their  product  in  this  building  and  are  show- 
ing many  interesting  applications  of  this  new  article, 
the  rawlplug,  in  various  materials.  This  booth  is  a 
very  popular  one,  its  many  visitors  being  interested 
in  this  new  method  of  neatly  and  securely  fastening 
screws  in  such  materials  as  plaster,  l>ricks,  etc. 

*  *     * 

The  ivlliot  Machinery  Company  of  Belleville.  Ont., 
are  again  located  in  this  I)uilding,  demonstrating  their 
well  known  line  of  woodworking  machinery.  As 
usual  they  arc  featuring  the  IClliot  Woodworker,  a 
machine  comprising  saw,  planer,  etc. 

*  *     * 

Here,  too,  is  located  again  the  exhibit  of  the  Cana- 
dian Link  lielt  Company.  This  company  feature 
their  show  with  a  working  example  of  their  silent 
chain  drive.  .Samples  of  the  various  sized  links  which 
compose  their  extensive  line  of  chains  are  also  on  dis- 
play, as  well  as  many  interesting  |)hotographs  of  their 
various  large  contracting  units  at  work. 

*  *     * 

The  exhibit  of  the  Koehring  Company  of  Canada. 
Ltd.,  al.so  in  this  building,  consists  of  the  showing 
of  their  light  and  heavy  duty  concrete  mixing  ma- 
chinery. Many  representatives  of  the  company  are 
on  hand  to  explain  the  working  of  these  well  known 
units  to  the  many  interested  visitors. 

*  *     * 

Grounds 

The  Sawyer  System  of  Canada,  manufacturers  of 
the  well  known  tyi)e  of  wall  and  ceiling  construction 
of  this  name,  have  erected  a  small  one-room  square 
structure  of  this  material  in  a  prominent  ])art  of  the 
grounds,  which  constitutes  their  exhibit. 

*  *     * 

The  Ciranite  Concrete  HliK-k  Company,  of  Weston 
Road.  Toronto,  have  erected  a  small  section  of  wall, 
which  shows  to  the  best  possible  advantage  the  ap- 
plication of  their  |)toduct.  in  front  of  their  large  tent. 
Many  interesting  jihotogrhphs  are  also  being  shown 
of  this  material  in  construction  work  throughout 
Canada. 

*  *     * 

The  Metallic  Roofing  Company,  of  Toronto,  are 


showing  two  small  garage  buildings  at  their  large 
exhibit  on  the  grounds,  which  have  been  constructed 
of  the  company's  products.  Eavetroughs,  metal  ven- 
tilators and  various  other  metal  products  manufac- 
tured by  the  company  are  also  on  display. 

*  «     « 

The  Toronto   Asphalt   Roofing   Company   have  a 
very  attractive  showing  of  colored  roofing  materials 
at  their  ttnt  on  the  grounds. 
«     *     * 

The  Canadian  Concrete  Block  Comjjany  also  have 
a  tent  on  the  grounds  and  are  showing  a  small  un- 
completed section  of  wall  constructed  of  the  com- 
pany's product. 

*  *     * 

The  handsome  bungalow  of  the  Bishopric  Com- 
pany of  Canada,  has  been  overhauled  this  year  and 
the  exterior  walls,  which  were  formerly  constructed 
of  the  company's  rough  colored  stucco  are  being  cov- 
ered with  a  smooth  stucco  finish.  McDermott  Bros.. 
representing  the  Canadian  Roofing  Company  are  lo- 
cated in  this  bungalow  also  and  are  .showing  the  lat- 
ter company's  well  known  line  of  "Caromco"  rcxifing 
niatcrials,  including  the  new  tapered  shingle,  which 
is  used  in  the  roofing  of  the  bungalow.  This  is  a 
very  attractive  exhibit. 

*  *     * 

The  Abestos  Manufacturing  Company,  of  Lachine, 
I'.y.,  are  again  located  in  their  pretty  little  bungalow. 
In  addition  to  the  i)roducts  displayed  in  the  construc- 
tion of  the  building  itself,  the  company  are  showing 
inside  their  many  i)roducts  which  include  asbestos 
pijie  and  boiler  coverings,  "Linasbestos"  fireproof 
wallboard,  etc. 

*  *     « 

The  Brantford  Roofing  Company  of  Brantford. 
and  Messrs.  Bird  &  Son,  of  Hamilton,  manufacturers 
of  the  "Neponset"  line  of  building  papers,  roofing 
materials,  wallboard,  etc.,  al.so  have  their  own  per- 
manent bungalows,  showing  their  respective  products 
in  actual  application.  These  are  both  quite  roomy 
buildings  and  are  tastefully  finished  within  and  with- 
out. 

*  *     * 

The  pretty  little  white  bungalow  of  the  Ontario 
Gypsum  Comi)any  is  as  [Kipular  as  ever  this  year 
agjiin.  The  walls  of  this  building,  exterior  and  in- 
terior, are  constructed  of  gN^jsum  products  and  sam- 
ples of  these,  as  well  as  a  quantity  of  interesting 
literature  are  being  handed  to  the  many  visitors. 

*  *     * 

The  exhibit  of  the  Canada  Creosoting  Company 
is  located  in  a  tent  on  the  grounds,  the  floor  of  which 
is  constructed  of  the  company's  creosoted  wood 
blocks.  This  product  is  used  estensively  in  factory 
floor  construction.  Several  samples  of  creosoted 
wood  piling  ar.?  also  on  display.  Mr.  L.  I.  Parmenter 
is  in  charge  of  the  exhibit. 

*  *    * 

Mussens  Limited  are  showing  many  pieces  of  road 
and  contracting  machinery  at  their  large  exhibit  on 
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the  grounds,  these  including  a  John  Inglis  road  roller, 
a  fresno,  road  maintainer,  wheel  scraper,  etc.  Mr. 
DeWind  is  in  charge  of  this  display. 

*  *     * 

The  extensive  line  of  contracting  machinery  shown 
by  Wettlaufer  Bros.,  of  Toronto,  occupied  consider- 
able space  on  the  grounds.  The  display  included 
crushers,  hoists  pavers,  loaders,  brick  and  block  ma- 
chines, etc. 

The  exhibit  of  Messrs.  Balmer  &  Blakeley,  of 
Toronto,  manufacturers  and  designers  of  ornamental 
plaster  and  cement  work  for  interior  and  exterior  re- 
lief work,  is  situated  in  the  Electric  Building  and  com- 
prises many  beautiful  examples  of  this  art. 

*  *     * 

Industrial  Building 

The  Cookville  Shale  Brick  Comi)any  are  located  in 
a  handsome  booth  in  the  Industrial  Building,  the  walls 
of  which  are  built  u])  with  the  comi)any's  product.  Mr. 
A.  W.  Cote  is  in  charge  of  the  exhibit. 


The  Higgins  Manufacturing  Comi)any  are  showing 
their  products,  metal  window  screens  and  weather- 
strip, in  their  booth  in  the  Industrial  Building,  win- 
dow sections  being  used  for  this  purpose. 

(To   be   continued    in 


The  International  Nickel  Company  also  have  their 
exhibit  in  this  building  and  are  featuring  their  Monel 
Metal.  An  extensive  line  of  household  and  other  ar- 
ticles manufactured  from  the  company's  product  are 
attractively  shown. 

The  product  of  the  Chamberlain  Metal  Weather 
Strip  Company  is  shown  in  actual  application  at  their 
booth  in  the  Industrial  Building,  a  window  section 
being  erected  in  the  centre  of  the  booth,  ecjuipped 
with  metal  weatherstrip. 

*  *     * 

The  Consolidated  Plate  (jlass  Company's  booth  in 
the  Industrial  lUiilding  has  a  full  size  Zouri  metal 
store  front  complete  with  plate  glass  windows.  Their 
various  products  in  glass  are  shown  within.  This  is 
one  of  the  most  imposing  and  attractixe  dis])lays  in 

the  building. 

*  *     * 

The  display  of  doors  at  the  exhibit  of  the  I'annill 
Door  Company,  also  in  the  Industrial  Building,  is  a 
very  attractive  one  and  includes  a  wide  range  of  doors 
in  many  patterns  and  of  \arious  woods,  several  be- 
ing finished  in   white  enamel. 

*  *     * 

The  I'uyers  Door  iS;  Manufacturing  Co..  of  Canada 
are  again  located  in  the  Industrial  Building  and  have 
a  fine  dis])lay  of  doors,  interior  fittings,  stair  mate- 
rials, etc. 

next  week's  issue) 


Rebuilding  Granite  Block  Pavements 

specifications  for  Gutting  and  Re-Using  Blocks  and  Cost  Figures — 
Description  of  the  Heater  Method  of  Re-Surfacing 

with  Asphalt 

By  JACOB  SCHMITT 

Paper   read   before    City    Paving   Conference,    Philadelphia 


In  repaying  a  granite  paved  street  the  old  material, 
where  discarded,  has  but  little  salvage  value  to  the 
community,  because  of  the  uncertain  market  for 
second-hand  paving  blocks.  Contractors  can  afford 
to  make  but  little  allowance  for  such  blocks  and  in 
consequence  the  community  bears  in  full  the  value  of 
the  new  blocks  required.  Why,  therefore,  should  not 
the  market  for  the  old  blocks  be  made   on   the  job? 

The  blocks  on  many  streets  requiring  reconstruc- 
tion are  of  the  old  type,  large  size,  10  to  14  in.  long, 
3^2  to  5  in.  wide,  and  7  to  8  in.  deep.  The  size  in  use 
today  is  8  to  12  in.  long,  3^^  to  4^  in.  wide,  and  5 
in.  deep.  The  cubical  contents  of  the  old  type  block 
is  practically  double  that  of  the  newer  type,  so  that 
two  blocks  can  be  produced  from  one.  This  is  there- 
fore done  by  splitting  the  old  block  through  its  center 
and  redressing  the  resultant  two  blocks.  The  heart 
of  the  old  block  becomes  the  head  of  the  new.  In 
many  cases  it  is  not  possible  to  obtain  two  blocks 
from  one.  owing  to  defects  in  the  old  stone,  but  the 
percentage  of  blocks  suitable  to  produce  two  recut 
blocks  is  generally  sufficient  to  overcome  the  loss  in 
recutting  and  rejects.  Experience  has  proven  that 
the  gain  and  loss  practically  balance.  As  a  rule,  there 
is  a  small  surplus  of  blocks  and  in  only  a  few  cases 
has  there  been  a  deficiency.  The  only  difference  made 
in    the    size    of    block     from    current    specifications 


(BrcKiklyn)  for  improved  granite  block  is  that  the 
minimum  length  of  block  allowed  is  6  in.,  as  against 
8  for  U'cw  blocks,  with  a  minimum  width  of  3^4  in. 
as  against  33^. 

Specifications  for  Recut  Blocks 

These  blocks  are  laid  to  the  same  specification  re- 
quirements as  for  new  blocks,  with  1/2  in.  maximum 
joints  and  1  in.  cushion,  and  bituminous  or  grout  joint 
filler.  The  concrete  foundation  is  built  up  by  a  full 
3  in.,  the  difference  between  the  old  JYz  in.  block  on 
\y2  in.  cushion  and  the  recut  5  in.  block  on  1  in. 
cushion.  The  following  is  an  extract  from  specifica- 
tions for  this  class  of  work  : 

"When  the  use  of  blocks  recut  from  old  granite 
blocks  is  permitted  under  the  contract,  such  blocks 
shall  comply  w^ith  the  specifications  for  quality  as  re- - 
quired  for  new  blocks,  and  be  of  the  following  dimen- 
sions:  not  less  than  6  nor  more  than  10  in.  long  on 
top ;  not  less  than  3j4  nor  more  than  A]^  in.  wide  on 
top,  and  not  less  than  4^  nor  more  than  5j4  in.  deep. 
The  recut  block  shall  be  dressed  in  the  manner 
specified  for  new  blocks ;  the  sides  and  ends  shall  be 
sufficiently  smooth  to  permit  of  the  blocks  being  laid 
with  joints  not  exceeding  jS  in.  in  width  at  the  top 
and  for  1  in.  downward  therefrom,  and  not  exceeding 
1  in.  at  any  other  part  of  the  joint.    The  blocks  shall 
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l)e  cut  so  that  the  face  will  be  approximately  rect- 
ans^ular  in  shape.  The  top  surface  of  the  block  shall 
be  cut  so  that  there  will  1)e  no  depression  measuring 
more  than  %  in.  from  a  straight  edge  laid  in  any 
direction  on  the  top  and  jjarallel  with  the  general  sur- 
face thereof." 

Of  this  type  of  reconstructed  ])avement  there  had 
been  laid  in  Brooklyn,  N.  Y.,  ai)l)roximately  4,000  sq. 
yds.  in  1919,  11.000  sq.  yds.  in  1920,  48,000  sq.  yds.  in 
1921,  with  62,000  sq.  yds.  (fall  of  1921)  now  in  pro- 
gress or  under  contract. 

Cost  of  Recutting  Blocks 

The  recutting  of  the  blocks  costs  about  $30.00  per 
thousand,  against  a  price  on  the  work  for  new  blocks 
of  $1.50.  This  difference  is  partially  counter-balanced 
by  the  average  size  of  the  blocks,  which  run  about 
40  to  the  sfjuare  yard,  against  28  for  new  blocks.  In 
September,  1921,  bids  were  taken  for  both  new  and 
recut  granite  pavements,  the  new  being  priced  at  $5.25 
I)er  square  yard  for  pa\ements  only,  as  against  $2.77 
for  recut  blocks. 

The  results  olitained  have  been  entirely  satisfactory 
and  tlie  saving  in  cost  substantial.  While  old  ])ave- 
ments  may  be  so  worn  as  to  be  useless  for  recutting, 
the  method  offers  a  practical  solution  of  the  problem 
of  salvaging  granite  i)avements  which  are  worn  but 
not  worn  out. 

'i'he  Horough  of  iirooklyn,  N.Y.,  with  its  11,000.000 
s(|.  yds.  of  asphalt  i)avement,  has  had  the  difficulty 
of  kee])ing  such  pavements  in  repair  to  a  greater 
extent  than  most  municipalities.  The  older  pavements 
were  laid  without  the  careful  attention  to  formula 
now  given,  with  the  result  that  much  creei)ing  and 
pushing  of  these  pavements  occurs  under  modern 
heavy  traffic.  Though  far  from  wf)rn  out,  their  sur- 
face may  be  distinctly  irregular  and  wavy.  The 
asphalt  may  have  in  it  many  years  of  life,  but  be  in 
such  condition  as  to  surface  that  a  general  overhaul- 
ing is  necessary.  This  is  accomplished  by  the  heater 
method  of  resurfacing. 

The  surface  of  the  pavement  is  heated  to  a  tem- 
perature such  that  about  Yz  in.  of  its  surface  is  softened 
and  can  be  scraped  off.  A  layer  of  new  asphalt  sur- 
face mixture  is  spread  upon  the  heated  surface  and 
rolled  and  finished  in  the  same  manner  as  surface 
otherwise  laid.  If  properly  ap])lied.  this  method  pro- 
duces an  excellent  bond.  Many  test  cuts  have  in- 
dicated i)erfect  adhesion  of  the  new  asphalt  to  the  old, 
and  the  maintenance  costs  oi^  resurfaced  streets  com- 
pare favorably  with  new  full  depth  pavements.  The 
heater  used  is  designed  to  soften  the  pavement  by  hot 
air  blast,  the  flame  not  being  jiermitted  to  impinge 
on  the  |)avement  surface.  The  new  layer  is  laid  to  an 
average  thickness  of  1  in.  In  prejiaration  of  the  work 
before  applying  the  heater,  all  excessive  waves  or 
hummocks  are  removed  by  cutting  down  to  the  founda- 
tion. The  asphalt  used  is  similar  in  formula  to  that 
em])loyed  on  heavy  traffic  streets,  its  composition 
being  as  follows : 

Passing       8-mcsh  sieve,  retained  Iiy     10-mesh  sie%'e       0%  to     5% 

Passiiift       S-mesh  sieve,  retained  l)y     40-mesh  «ieve       25%  to  45% 

Passing     40mesh  sieve,  retained  by     SOmesli  sieve       20%  to  55% 

Passing     SOmesh  sieve,  retained  by  200  mesh  sieve      10%  to  30% 

Passing  200-mesh  sieve 13%  to  20% 

nitumen.  fl.5%   to  12.5%. 

Penetration  of  A.  C,  35  to  4.''>. 

Should  the  old  material  be  of  doubtful  stability, 
the  use  of  the  surfacing  of  stiff  mixture  serves  as  a 
])rotective  coat  and  minimizes  the  creejjing  of  the  pave- 
ment. 


This  method  has  been  used  with  success  on  streets 
of  moderately  heavy  traffic,  but  its  field  lies  chiefly 
in  the  improvement  of  pavements  subjected  to  aver- 
age traffic  of  residential  sections  and  secondary 
arteries. 

Specifications  for  Heater  Method 

The  following  extracts  from  specification  for  such 

work  are  submitted : 

"The  repaving  or  resurfacing  of  the  asphalt  shall 
be  done  by  ])rocess  or  method  of  heating  and  remov- 
ing the  surface  of  the  old  pavement  by  means  of  a 
properly  constructed  surface  heater.  The  essential 
feature  of  this  heater  shall  be  that  no  flame  comes 
directly  in  touch  with  the  surface  to  be  heated  or 
softened.  Its  general  construction  shall  be  such  as 
will  admit  of  heated  air  being  blown  upon  the  sur- 
face of  the  old  pavement  to  be  removed,  thereby  heat- 
ing and  softening  it  so  that  all  inert,  disintegrated, 
worthless  and  uneven  or  irregular  surface  material 
can  be  easily  removed  by  means  of  hoes,  rakes,  or 
other  appliances. 

"The  contractor  shall  use  i)roper  guards  to  pre- 
vent the  heat  from  cracking  or  injuring  the  curb, 
headers,  ax  other  structures  along  the  line  of  the  work. 
He  shall  prevent  heat  emitted  from  the  stack  from  in- 
juring trees  or  shrubs. 

"Where  excessive  waves  or  hummocks  exist,  along 
headers  and  around  manholes  or  wear  holes,  the  con- 
tractor will  be  re<iuired  to  remove  the  old  material 
by  cutting  tt>  the  foundation,  where  directed  by  the 
engineer,  and  replacing  it  entirely  with  new  material. 

"The  surface  of  the  old  material  must  be  clean. 
soft  and  hot  at  the  time  that  new  material  is  laid 
thereon.  Should  the  surface  become  chilled,  harden- 
ed, or  dirty,  it*  must  be  reheated  and  again  cleaned 
before  new  material  is  applied. 

"After  the  surface  of  the  old  material  has  been 
properly  prepared,  a  coating  of  new  material  shall  be 
laid  thereon  to  such  a  thickness  as  to  give  when  rol- 
led, a  layer  of  new  material  over  the  old  not  less 
than  y^  of  an  inch  in  thickness,  and  averaging  as 
nearly  as  possible  1  in.  in  depth,  after  rolling." 

In  the  Borough  of  Brooklyn  50,000  to  100,000  sq. 
yds.  per  year  of  heater  resurfacing  has  been  carried 
out  for  some  years  past  with  entirely  satisfactory  re- 
sults. 

The  price  in  September,  1921,  was  $1.09  per  cubic 
foot  of  wearing  surface  mixture  or  $1.58  per  square 
yarfl.  This  compared  with  a  price  for  asphalt  only 
laid  on  the  foundation  of  $2.25,  including  removal  of 
the  old  pavement.  In  September.  1920,  the  price  was 
$1.43  per  cubic  foot  or  $2.03  per  square  yard,  com- 
paring with  a  price  of  $3.65  for  specification  asphalt. 
The  price  of  resurfacing,  therefore,  ranges  from  60 
to  70  per  cent,  of  new  asphalt,  exclusive  each  of 
foundation. 

This  method  is  believed  to  be  the  mo^  practical 
for  salvaging  the  useful  part  of  an  old  asphalt  pave- 
ment. The  material  requiring  handling  is  reduced 
to  a  minimum  ;  the  work  is  performed  expeditiously 
and  with  the  least  possible  inconvenience  to  residents 
on  the  street.  \'arious  methods  of  re-employing  old 
asphalt  in  the  preparation  of  a  new  mixture  have  been 
tried  with  varying  success.  The  heater  method,  how- 
ever, has  been  successfully  used  for  years,  and  while 
the  saving  effected  is  less  than  in  the  case  of  the  re- 
cutting of  granite  blocks,  it  is  substantial  and  is  sup- 
plemented by  the  comfort  to  residents  in  having  a 
repavement  started  and  finished  the  same  day. 
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Some   Old   and   New   Grading  Tools 


Recent  Developments  in  Road  Maintaining  Machinery- 
New  Applications  of  the  Older  Types 


-and  Some 


By  N.  DeWIND 


W'itli  the  ever  increasinj^r  demand  for  road  con- 
struction and  road  improvement,  manufacturers  of 
grading  equipment  have  .been  kept  busy  bringing  out 
new  tools,  or  re-designing  their  old  equipment  to  suit 
the  needs  of  the  modern  contractor  in  handling  ma- 
terial. 

Some  of  the  simplest  operations  in  handling  earth 
and  gravel  can  be  made  a  profit  or  a  loss  by  good  or 


Fig.   1 — Ditching  Machine 


bad  judgment  in  getting  the  right  or  wrong  tools  on 
the  job.  A  recent  instance  came  under  the  writer's 
notice  in  the  case  of  making  a  road  side  ditch  in  Ont- 
ario in  connection  with  about  thirty  miles  of  grading. 
It  looked  from  the  nature  of  the  work  to  be  done  (a 
narrow  ditch  with  high  sides,  with  1  in  Ij/^  slope), 
that  it  would  be  impossible  to  do  the  work  any  other 
way  than  by  hand — gangs  of  men  with  picks  and 
shovels.  Nevertheless  the  contractor  for  the  job  had 
the  c()urage  to  try  some  other  way  and  he  adapted  the 
ditcher  and  backsloper  illustrated  in  Fig.  1,  with  the 
greatest  success,  converting  what  would  have  been  a 
slow  and  exoensive  process  into  a  com])aratively  easy 
one.  The  results  with  the  machine-formed  bank  on 
each  side  of  the  ditch  wcrt  uniform  and  pleasing  in 
every  way. 

Another  recent  development  is  a  i)iece  of  equi])- 
ment  to  overcome  the  rutting  of  earth  roads.  Tlu 
excessive  traffic  both  by  wagon  and  motors  over  nar- 
row earth  roads  has  increased  the  inconvenience  and 
danger  from  dee;)  ruts,  especially  on  a  single  track 
road.  The  device  illustrated  in  iMg.  2  can  be  attached 
to  the  frame  of  any  four  or  six  horse  grader  and  when 
the  machine  is  so  equipped  it  can  be  operated  by 
horses  or  a  small  tractor  with  great  advantage  on 
earth  road*.  The  underlying  idea  of  this  machine  is 
not  to  make  roads,  but  to  maintain  them  in  proper 
condition  once  they  are  made.  This  "maintainer" 
covers  from  ten  to  sixteen  feet  of  road  on  one  traverse 
and  if  used  before  or  after  rain  will  keep  the  ruts  prop- 
erly filled  and  prevent  the  fine  material  being  washed 
by  rains,  or  i)ushed  by  traffic  down  to  the  sides  of  the 
road.__  On  the  principle  that  a  "stitch  in  time  saves 
nine,"  this  machine  can  be  used  economically  during 
the  spring,  summer  and  fall  months,  and  is  what  may 
be  termed  a  "Once  Over"  machine ;  one  traverse  of 
the  travelled  portion  of  the  road  makes  a  wonderful 


difference  in  the  filling  and  ultimate  dissapearance  of 
rutting.  It  has  been  observed  that  when  even  a  nar- 
row road  is  ke])t  free  from  ruts  the  traffic  distributes 
better  over  the  width  of  the  road,  but  as  soon  as  a 
well  defined  rut  is  allowed  to  appear,  wagons  and 
trucks  alike  will  follow  the  line  of  least  resistance, 
which  means  perpetuating  the  ruts  until  they  be- 
come a  menace  to  the  user  of  the  road.  This  road 
maintainer  will  cover  many  miles  of  road  in  a  day  and 
while  it  will  not  clean  ditches  or  build  roads,  it  will 
maintain  the  travelled  portion  at  a  lower  cost  than 
an  ordinary  grader  could  possibly  do. 

In  many  parts  of  Eastern  Canada  and  throughout 
Ontario  the  Fresno  or  I>uck  scraper  is  completely 
unknown,  yet  this  is  an  t)ld  and  well  known  piece  of 
equipment  with  many  of  the  earth  handling  contrac- 
tors in  the  States  and  amongst  the  irrigation  farmers 
cf  Western  Canada.  It  will  do  three  or  four  times  the 
work  of  a  drag  scraper  and  is  good  on  the  short  hauls 
where  a  wheeled  scraper  might  be  considered  neces- 
sary. When  an  operator  has  had  a  little  experience 
using  a  Fresno  he  can  do  wonderful  work,  not  only  in 
moving  the  material  in  large  quantities,  but  can  spread 
it  almost  as  well  as  a  grader  blade  can  do  it.  Fresnos 
are  made  in  sizes  ranging  from  fi\e  feet  wide  down  to 
aliout  three  feet  and  can  be  operated  by  two  or  more 
horses  according  to  the  nature  of  the  work.  A  re- 
newal bit  or  edge  does  the  cutting  and  protects  the 
bottom  of  the  Fresno  from  excessive  wear,  and  the 
cross  bar  is  adjustable  so  that  any  degree  of  tipping 
or  spreading  ang'e  can  be  secured.  A  new  aijplica- 
tion  of  the  l<"resno  has  l)cen  made  in  Ontario  in  the 
gravel  pit  where  a   remarkable  amount  of  work   can' 


# 


Fig,    3 — Koad    Maintainer 

be  done.  A  recent  instance  came  to  the  writer's  no- 
tice in  a  small  gravel  pit  temporarily  operated  for 
road  work.  .\n  elevator  and  screen  of  the  portable 
type  has  been  erected  in  the  pit  and  a  single  five  foot 
Fresno  with  two  and  sometimes  three  horses  pulled 
down  enough  gravel  to  the  elevator  boot  to  keep  four 
motor  trucks  hauling  all  day  to  the  road.  On  stock 
pile  work,  for  sand  and  gravel,  or  in  grading  work 
where  the  grade  has  first  been  loosened  by  a  plow  the 
Fresno  is  a  highly  economical  tool. 

Loading  and  screening  sand  and  gravel  is  another 
important  operation  which  modern  concrete  work 
and  road  building  has  brought  to  the  front.  It  has 
been  recognized  in  hauling  material  that  the  greatest 
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losses  in  linu-  art'  caiisfd  at  the  In's^iniiiiij^  and  end  of 
the  journey,  namely,  loadin}^  and  unloadinfj  the  ve- 
hicles. It  is  not  always  easy  to  provide  a  loading 
plant  that  is  efficient  and  yet  chea])  enough  to  suit 
the  comparatively  small  or  temi)orary  job.  However, 
a  plant  of  the  tyi)e  shown  in  I"ig.  3  has  gone  far  to  re- 
move this  difficulty.  This  consists  of  a  storage  bin 
of  twenty  to  twenty-five  tons  capacity,  mounted  on 
steel  axles  and  wheels  having  ten  or  twelve  inch 
tread,  a  folding  elevator,  and  a  revolving  screen  which 
can  he  raised  or  lowered  into  the  bin  and  provides  a 
plant  which  can  be  set  up  ready  for  operation  in  a  few 
minutes.  This  |)lant  will  handle  frtjm  200  to  400  tons 
of  gravel  per  day  and  will  load  a  truck  or  wagon  at 


Fig.   3 — Gravel,   stone  and  sand  loader 

both  sides,  thus  saving  the  time  lost  when  two  trucks 
hai)peii  to  arrive  at  the  loading  plant  at  the  same  time. 
With  a  storage  bin  of  this  sort  a  truck  can  be  loaded 
in  two  or  three  minutes,  and  where  .screening  is  de- 
sired the  bin  is  divided  into  two  or  three  pockets, 
each  pocket  having  two  discharge  chutes  and  a  steel 
lined  bottom.  The  screen  and  elevatt)r  arc  operated 
bv  an  8  h.p.  gasoline  engine  carried  under  the  bin  in 
an  enclosed  comi)artnv.'nt  shown  in  the  figure.  The 
plant  is  self  contained  antl  shows  considerable  saving 


I'Vesno  scrapers  will  operate  a  motlerate  size  sand 
and  gravel  pit  and  the  capital  investment  need  not  ex- 
ceed $2,000.00. 

Another  machine  which  modern  road  conditions 
has  forced  to  the  front  is  the  two-horse,  one-man 
grader,  Fig.  4.  The  original  idea  in  this  a  few  years 
ago  was  a  simi)lified  machine  to  do  patrol  work,  that 
is,  to  scrape  the  rcjad  and  fill  the  ruts.  More  recent 
developments  have  shown  that  a  properly  designed 
tool  like  the  two-horse,  tjne-man  grader  can  do  a  lot 
of  other  work  as  well.  The  earlier  machines  made 
the  mistake  in  not  having  the  full  floating  blade  ad- 
justments ftjund  on  the  larger  graders  as  they  were 
intended  merely  to  scrape  the  road  surface.  It  has 
now  been  shown  that  with  the  high  arched  frame  and 
a  full  floating  blade,  capable  of  complete  reversal  and 
setting  at  an  angle,  these  two-horse  graders  can  be 
used  for  cleaning  out  ditches  and  forming  road  shoul- 
ders in  a  way  that  the  earlier  machines  never  contem- 
plate being  used. 

.Another  necessity  in  a  small  grader  used  in  this 
way  is  to  have  high  wheels.  The  illustration  shows 
one  of  these  graders  equipi)ed  with  36  inch  rear 
wheels ;  these  wheels  having  concaved  tires  which 
bite  into  the  road  and  resist  the  side  pressure  of  the 
blade.  The  extension  axel  enables  the  machine  to 
work  against  the  bank  like  the  big  grader.  In  some 
instances  the  contractors  for  macadam  roads  are  using 
these  high  wheel  graders  with  great  satisfaction  for 
spreading  material  and  forming  the  road  shoulders. 

Numerous  other  t)ld  style  grading  tools  are  find- 
ing new  applications  in  modern  highway  work,  but  in 
an  article  of  this  character  it  wf)uld  be  too  lengthy  to 
attempt  full  descriptions.  The  elevating  grader,  how- 
ever, should  be  mentioned  as  one  of  the  machines  that 
has  been  brought  over  from  railway  and  ditch  digging 
into  the  highway  field  and  this  tf)ol  together  with  the 
modern  caterpillar  tractor,  has  proved  an  invaluable 
machine  for  cutting  down  hills,  forming  ditches, 
widening  the  right  of  way  of  highways,  and  work  of 
a  similar  nature. 


FiK.    4 — Grader   for    two   horses   and  one  man  operation 


in   the   loading   of   the   material   as   compared   to   any 
other  method.     One  of  these  plants  witli  one  or  two 


Tests  of  Jointing  Materials  for 
Vitrified  Clay  Pipe 

Results  Show  "Compound"  Joints 
Will  Stand  10-lb.  Pressure  With- 
out Leaking 

.\  valuable  final  report  has  just  been  issued  by  the 
College  t)f  Industries.  Carnegie  Institute  of  Tech- 
nology. Pittsburgh,  describing  experiments  of  Profes- 
sor S.  E.  Dibble  on  the  use  of  bituminous  compounds 
in  jointing  vitrifietl  clay  pipe.  Professor  Dibble  reaches 
the  conclusion  that  "vitrified  clay  pipes  can  be  jointed 
and  the  joints  can  stand  a  pressure  of  10  lbs.,  without 
showing  any  leaks,  provided  a  compound  is  used 
similar  to  those  mentioned  in  this  report."  .\  num- 
ber of  individual  tests  were  carried  out  in  the  lab- 
oratory, which  are  described  in  the  report.  Many 
of  these  experiments  are  as  valuable  for  what  they 
teach  us  to  avoid,  as  others  are  in  teaching  us  how 
good  joints  may  be  made.  The  most  valuable  of  these 
experiments  are  reproduced  below : 

(1)  Test  to  show  tightness  of  joints  by  using 
cement  and  sand. — (>  in.  pipe,  four  lengths  being  usctl. 
making  three  jt>ints.    Chic  strand  of  oakum  was  caulk- 
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ed  into  the  annular  space  and  tlie  joint  was  made  with 
Portland  cement  and  sand,  proi)ortion  being  one-half 
and  one-half.  After  setting  twenty-four  hours  a  pres- 
sure of  three  pounds  was  api^lied  and  the  joints  showed 
no  leaks ;  a  pressure  of  6  lbs.  was  then  applied  and  all 
joints  leaked.  The  reason  for  the  joints  leaking  was 
due  to  the  small  amount  of  cement  that  was  api)lied 
to  the  joint. 

(2)  Test  to  furnish  data  when  neat  cement  is 
used. — 8  in.  ])ipe.  four  lengths  making  three  joints. 
Neat  Portland  cement  was  used  in  making  joints. 
One  strand  of  oakum  was  first  inserted  in  the  annular 
space,  the  neat  Portland  cement  was  mixed  and  the 
annular  space  completely  filled,  cement  lap|)ing  over 
onto  the  hub  and  extending  2  inches  out  on  the 
straight  pipe.  The  cement  was  allowed  to  set  for 
forty-eight  hours,  at  which  time  the  pipe  was  com- 
pletely filled  with  water  and  subjected  to  a  hydrostatic 
test  of  4  foot  head.  No  leaks  developed  with  this 
pressure.  5  lbs.  gauge  pressure  was  then  api)licd  and 
a  leak  developed  due  to  poor  workmanshi])  in  the 
bottom  of  one  joint.  5  lbs.  |)ressure  was  then  in- 
creased and  leaks  developed  in  all  the  joints  both  at 
the  top  and  at  the  bottom.  Unskilled  labor  prej^ared 
the  joints. 

(3)  Test  to  give  data  when  cement  and  sand  are 
used. — 10  in.  pipe  and  cement  was  used  in  this  test. 
The  mixture  of  cement  was  one-half  sand  and  one- 
half  cement.  'Phe  annular  space  was  first  packed  with 
one  strand  of  -oakum  and  the  cement  was  lapped 
over  on  the  hub.  .'\fter  allowing  to  harden  for  forty- 
eight  hours  a  pressure  of  3  lbs.  was  applied ;  the  re- 
sult was  that  all  the  joints  leaked.  It  was  evident 
by  this  result  that  the  cement  should  have  been  car- 
ried over  the  hub  and  extended  along  the  pipe  at 
least  two  or  three  inches.  The  cement  should  have 
been  applied  with  a  trowel  and  skilled  labor  should 
have  made  the  joints. 

(4)  Test  to  furnish  data  on  repairing  a  leak  in 
compound  joint. — 1-  in.  pipe  was  used  and  the  three 
joints  were  made  by  the  use  of  compound.  The  an- 
nular space  in  pii^e  was  first  caulked  with  one  strand 
of  oakum,  then  the  compound  was  poured  at  about 
360  degrees  F.  An  asbestos  joint  runner  was  used 
in  this  test.  Before  fixing  the  joint  runner  it  was 
thoroughly  wet  and  then  tamped  around  the  pipe. 
A  test  of  5  lbs.  pressure  was  immediately  applied. 
A  small  leak  appeared  in  the  second  joint  and  this 
was  made  tight  by  first  relieving  the  pressure  and 
then  melting  the  comoound  around  the  joint  near 
where  the  leak  api:>eared  and  then  applying  more  com- 
pound which  was  in  a  plastic  condition.  The  com- 
pound was  then  pressed  against  the  sides  of  the  hub 
and  pipe,  after  which  the  torch  was  again  applied  and 
the  surface  of  this  patch  was  completely  melted  and 
allowed  to  just  flow.  The  test  was  again  aoplied  and 
all  joints  were  tight  at  5  lbs.  pressure.  These  four 
lengths  of  pipe  were  then  lifted  and  supported  at 
each  end,  leaving  the  three  joints  without  support. 
180  lbs.  (weight  of  one  man)  was  then  placed  on 
top  of  the  middle  joint  and  the  5  lbs.  pressure  again 
applied  after  the  pipe  was  out  of  alignment.  All  joints 
were  tight. 

(5)  Test  to  furnish  data  on  tightness  of  compound 
joint  after  being  moved  around. — 8  in.  pipe  was  used, 
three  lengths  making  two  joints.  ,  Compound  was 
used  with  an  asbestos  joint  runner.  This  compound 
was  heated  until  it  ran  like  water.  The  compound 
was  allowed  ten  minutes  to  set  and  cool,  then  5  lbs. 


l)ressure  was  applied,  and  all  joints  were  perfectly 
tight.  This  ])ipe  was  moved  across  the  room,  carried 
by  two  men,  and  set  upon  a  framework  and  a  test 
again  api)lied,  and  all  three  joints  remained  tight. 

(6)  Test  to  furnish  data  on  tightness  of  joint  when 
pouring  opening  was  built  up. — P'our  lengths  of  6 
in.  jiipe  were  used  making  three  joints.  Compound 
was  used  after  caulking  each  joint  with  one  strand  of 
oakum.  An  asbestos  joint  runner  thoroughly  soaked 
in  water  was  used.  It  is  found  necessary  in  these  tests 
to  build  up  the  oi)ening  on  the  top  of  the  pipe  where 
the  a.sbestos  joint  runner  comes  together.  These 
openings  can  l)e  built  up  sufificiently  to  allow  the  coni- 
]K)und  to  perfectly  fill  the  entire  annular  space,  by 
using  ordinary  mud  or  clay  that  is  found  on  the  job. 
-\  pressure  of  10  lbs.  applied  to  these  joints  proved 
all  tight,  showing  no  signs  of  moisture. 

(7)  Test  to  supply  data  on  the  temperature  and 
speed  of  pouring. —  I'liree  lengths  of  10  in.  ])ij)e  was 
used  with  compomid  as  a  jointing  material.  These 
joints  were  ])oured  with  the  pi])e  in  a  horizontal  posi- 
tion after  one  strand  of  oakum  had  been  caulked  into 
each  joint.  The  compound  was  brought  u])  to  a  teni- 
l)erature  of  about  480  degrees  !'".  and  jjoured  \ery 
slowly.  .\  test  of  5  lbs.  was  immediately  ai)plied,  and 
it  was  found  that  one  joint  leaked  a  trifle.  'I'his  was 
due  to  the  slow  pouring  of  the  molten  compound, 
which  showed  that  when  larger  sized  ])ipes  are  to 
be  jointed  with  this  compound  that  the  jointing  ma- 
terial must  be  very  hot  and  must  be  poured  very 
ra])idly  to  avoid  its  cooling  and  setting  before  reach- 
ing the  bf)ttom  of  the  joint.  This  leak  which  de- 
veloped in  this  test  was  immediately  heated  and  made 
tight.  The  test  was  again  applied  and  joints  were 
found  perfectly  tight. 

(8)  Test  to  supply  data  when  oakum  was  loosely 
packed,  also  when  pipe  is  placed  vertically. — Three 
lengths  of  8  in.  pipe,  making  two  joints,  were  set  in 
a  vertical  position,  the  annular  space  of  each  joint 
having  one  strand  of  oakum  caulked  into  it  to  act  as 
a  packing  and  to  keep  the  compound  from  running 
into  the  bore  of  the  yipe.  The  compound  was  poured 
at  a  temperature  of  about  330  degrees  F  It  required 
two  ladles  to  completely  fill  the  annular  space.  After 
the  joint  had  cooled  the  pipe  was  carried  across  the 
room,  laid  on  the  floor  and  subjected  to  the  5  lbs.  pres- 
sure test.  The  joints  were  entirely  tight  and  showed 
no  leak  at  any  point.  Joint  No.  1  on  this  test  had 
been  so  arranged  with  loosely  ])acked  oakum  so  that 
a  leak  wH)uld  develop  in  case  the  oakum  was  not  ])er- 
fectly  packed.  The  result  of  this  was  that  the  heated 
compound  completely  surrounded  and  permeated  the 
oakum  which  was  left  loose  and  made  the  entire  joint 
tight.  A  further  test  of  10  lbs.  was  applied  to  this 
8  in.  pipe  and  then  a  12  lbs.  test.  Finally  a  15  lbs. 
test  was  api)lied  and  all  joints  remained  tight. 

(9)  Test  to  furnish  data  when  glazed  and  unglazed 
pipe  is  used,  and  pipe  placed  in  vertical  position. — 
Three  lengths  of  6  in.  pipe,  two  of  which  were  glazed 
and  one  unglazed.  making  three  joints,  were  placed  in 
an  upright  position.  After  one  strand  of  oakum  had 
been  jiacked  into  each  joint,  compound  was  poured 
and  the  annular  space  was  not  quite  filled.  A  space 
of  about  3/8  in.  from  the  top  was  without  compound. 
This  pipe  was  then  placed  in  a  horizontal  position, 
a  test  of  5  and  then  10  and  then  15  lbs.  was  applied, 
and  all  joints  remained  tight. 

(10)  Test  to  supply  data  when  oakum  is  wet,  and 
pipe  is  wet. — Three  joints  of  4 -in.  pipe  were  placed 
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in  a  lioriziiiital  ])(isitii)ii  and  into  tlif  aiinular  space 
otK"  strand  of  oakum  soaked  witli  water  was  packed. 
'I'lu'  entire  bell  and  socket  were  saturated  with  water 
by  dousiiifj  a  i)ail  full  of  water  on  top  of  the  l)ell. 
While  everything  was  wet  the  asbestos  joint  runner 
was  placed  around  the  joint  and  the  compound  poured 
while  it  was  very  hot.  The  result,  after  a  5  lbs  test 
was  ap])lied,  was  that  each  joint  leaked  very  badly. 
This  was  accounted  for  by  tlie  formation  of  steam 
as  the  hot  conii)ound  struck  the  water.  The  water 
immediately  chilled  the  compound  and  the  steam  that 
was  produced  prevented  contact  between  the  com- 
pound and  the  walls  f)f  the  pipe  and  hell. 

(11)  Test  to  furnish  data  on  repairing  a  leak  in 
bottom  of  pipe,  when  in  a  trench. — Three  lenj^fths  of 
10  in.  pipe  niakin.L;  two  joints  were  placed  in  a  hori- 
zontal ])osition  and  comi)ound  poured  so  as  to  develop 
a  (lelinitc  leak  for  the  purpose  of  testing  and  findinj^ 
an  exact  method  for  |)atchin<;;  where  leaks  occurred. 
This  |)ipe  was  then  placed  in  such  a  ixisition  that  it 
represented  the  bottom  of  a  ditch;  that  is.  that  the 
workinjj  s|)ace  around  the  pi])e  was  only  two  feet. 
In  this  position  the  portion  of  a  joint  where  a  leak 
developed  was  placed  at  the  bottom  of  the  ditch.  .Ml 
l)re.ssure  on  the  interior  of  the  pipe  was  relie\ed  and 
a  torch  was  applied  to  the  underside  or  to  the  point 
where  the  leak  developed.  After  the  compound  had 
started  to  melt  an  additional  amount  of  compound 
was  api)lied  when  it  was  at  the  consistency  of  soft 
putty.  This  added  material  was  well  pressed  a{?ainst 
the  pipe  and  against  the  hub,  the  torch  then  being 
applied  to  melt  the  surface.  Seven  minutes  only  were 
required  to  make  this  patch,  after  which  a  test  of  5 
lbs.,  and  then  10  lbs.,  was  applied  and  the  joint  was 
perfectly  tight. 

(12)  Test  to  determine  data  when  compound  is 
poured  with  pipe  in  a  vertical  position. — Three  lengths 


of  10  in.  |)ipe  were  used,  making  two  joints,  and 
l)laced  in  a  vertical  jxisition.  'I'he  annular  space  was 
filled  with  one  strand  of  oakum  and  this  (jakum  was 
thf)roughly  caulked,  care  being  taken  to  tamp  the 
oakum  so  that  it  made  a  .solid  packing.  Compound 
was  then  used  as  a  jointing  material.  This  material 
when  molten  flows  freely,  almost  like  water.  After 
the  joints  were  poured  they  were  placed  in  a  hori- 
zontal ])osition  and  the  test  of  5  lbs.  was  applied. 
Then  a  test  of  10  and  15  lbs.  was  api)lied.  No  joints 
leaked.  A  further  test  of  20  lbs.  was  applied  and  tlie 
joints  were  still  tight. 

(13)  Test  to  supply  data  when  glazed  and  unglazed 
pipe  are  placed  in  vertical  position,  also  when  pipe 
is  moved  before  test. — Two  lengths  of  6  in.  pipe,  one 
glazed  and  the  other  unglazed,  was  placed  in  a  ver- 
tical |)osition,  each  being  packed  with  one  strand  of 
oakum.  Compound  was  used.  .After  joints  had  cooled 
the  i)i|)e  was  laid  on  a  horizontal  rack.  ])ipe  being 
supported  in  three  i)laces  and  a  pressure  of  5  lbs.  ap- 
idied  for  ten  minutes.  All  the  joints  wtve  tight.  A 
])ressure  of  10  lbs.  ai)i)licd  for  ten  minutes  proved  all 
joints  tight.  .\  pressure  of  15  lbs.  showed  the  joints 
perfectly  tight.  Kurther  pressure  of  20  lbs.  was  ap- 
plied and  joints  were  still  tight. 

(14)  Test  to  furnish  data  on  tightness  of  com- 
pound joint. — Three  lengths  of  4  in.  i)ii)e  placed  in  an 
upright  jiosition,  one  strand  of  oakum  being  caulked 
into  the  annular  space.  Compound  was  then  poured 
into  the  joints.  .\  pressure  was  then  at  once  ajjplied 
of  5  lbs.,  and  all  joints  were  tight;  then  at  10  lbs.  and 
15  lbs.  pressure  :  all  joints  were  tight.  .Ml  these  joints 
which  up  to  this  fourteenth  test  had  been  poured  in 
an  upright  position  have  shown  no  indication  of  leak 
and  seem  to  have  made  a  perfect  adhesion  to  the  walls 
of  the  pipe  and  to  the  walls  of  the  bell. 


Hydro-electric  Plant  at  Thessalon,  Ont. 

An  Interesting  Example  of  Small   Development  for  Municipal 
Purposes — Construction  Features  of  This  Project 


The  Thessalon  hydro-electric  power  development, 
located  on  the  Little  Th.°ssalon  River  at  the  village 
of  l.ittle  Rapids,  Ontario,  is  an  interesting  example 
of  a  sitiall  devek)i)ment  for  municipal  purposes.     Men- 


tion of  the  project  has  previously  been  made  in  these 
columns,  but  it  is  only  recently  that  details  of  the 
work  have  come  to  hand. 

The  work  entailed  includes  dam,  head  works,  pipe 


Sections  of  Thessalon  Power   House 
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line  and  power-house.  'I'he  dam  is  of  concrete  and 
the  use  of  field  boulders,  of  which  a  larye  numl)cr  are 
on  the  site,  is  allowed.  It  appears  that  rock  excava- 
tion will  not  be  necessary  to  any  considerable  e.xtent. 
The  existence  of  a  burned  log  chute,  and  an  old  dam 
are  features  that  have  some  bearing  on  the  amount 
of  work  necessary  by  the  contractor.  A  total  width 
of  approximately  190  feet  is  spanned  by  the  dam,  of 
which  62  feet  is  spillway. 

The  pipe  line  is  of  the  wood  stave  type,  1)^  inch 
thick,  of  B.  C.  fir.  Guarantees  of  watertightness  of 
joints  at  power-house  entrance,  head  works  and  pipe 
line  itself,  for  70  foot  head,  are  required  from  the  con- 
tractor.   The  pipe  line  is  approximately  390  feet  lon;^, 


Plan   of   Thessalon    Power    House 

and  supports  rest  on  rock.  Elevation  at  dam  end  is 
93.07,  at  [)ower-house  end,  62.0. 

The  power-house  is  to  be  built  32.4  feet  by  27.4 
feet,  16.4  feet  high.  Walls  of  rubble  masonry  to  roof 
are  specified,  with  an  oi>tion  of  9  inches  hard  stock 
brick.  Floor  is  of  concrete  with  a  lyi  inch  surface 
coat.  Roof  is  a  4  inch  slab,  covered  with  pitch,  tarred 
felt,  and  gravel.  The  accompanying  illustrations 
show  further  construction  details. 

The  contractor  is  required  to  furnish  30  sto;)  logs, 
and  12  logs  for  the  head  works.  These  are  fitted  with 
lifting  casting,  and  a  hardwood  sill  is  provided  at 
bottom  of  chocks. 

James,  I'roctor  and  Redfern,  Limited,  a.e  the  con- 
sulting engineers. 


Township  of  York  Sewerage  Report 

A  very  comprehensive  report  on  sewerage 
schemes  for  southern  jiarts  of  the  Township  of  '^'ork, 
Ontario,  has  just  been  completed  by  Mr.  R.  O. 
Wynne-Roberts,  sewerage  engineer  in  the  firm  of 
Messrs.  Frank  Barber  and  .Associates,  Ltd.,  consult- 
ing engineers,  Toronto,  Out.  The  report  has  been 
prepared  on  instructions  of  the  Reeve  and  members 
of  the  York  Township  County,  and  covers  the  follow- 
ing proposed  sewerage  schemes. 

1.  Danforth   Park  District — east  of 

Woodbine    Heights    about  420  acres 

2.  Todmorden    and    Cireenwood    district 
west    of    W^oodbine    Heights,    about    800  acres 

St.   Clair   Township   Zone   north   of  St. 
Clair    Avenue  about  2550  acres 

Keelsdale     District     west     of     Keele 
Street,  about  605  acres 

5.  Swansea,  Runnymede  and  Scarlett 
Plains  Dis.,  west  of  city  limits  about       865  acres 


3. 

4. 


6.  Areas   contiguous    to    N.    Tor.    about   920  acres 
The   report   covers    125    jjages   typewritten   matter 

exclusive  of  a  lar.ge   number  of  maps  and   drawings. 

The    subject    matter    is    treated    under    the    following 

cha!)ter  headings : — 

Preliminary  Statement;  History  of  DeveIoi)ments 
re  Sewers ;  Date  required ;  Growth  of  Town.ship  Popu- 
lation ;  Separate  V^ersus  Combined  Sewers ;  Rainfall ; 
Frequency  of  Storms ;  Basis  of  Sewer  Design ;  Syn- 
thetic Method  of  Designing  Sewers ;  Factors  re  Fi- 
nancing; Danforth  Park  District  Sewerage  Scheme; 
Todmorden  &  Greenwood  District  Sewerage  Schemes ; 
St.  Clair  Township  Zone  Sewerage  Schemes;  Keels- 
dale  District  Sewerage  Scheme;  Swansea.  Runny- 
mede and  Scarlett  Plains  District  Sewerage  Schemes ; 
Area  Contiguous  to  North  Toronto;  Cost  of  Exist- 
ing Sewers ;  Cost  of  Proposed  Sewers  per  Lot ;  Esti- 
mates Generally  ;  Sewage  Treatment ;  General. 


Thirty  Seven  Reasons  Why  a 

Road  Contractor  May 

Lose  Money 

Thirty-seven  reasons  why  a  contractor  may  lose 
money  on  highway  work  were  printed  in  a  recent 
Weekly  Letter  of  the  Contractors'  Association  of 
Northern  California.  The  notes,  which  were  taken 
from  a  paper  presented  before  the  Associated  General 
Contractors  by   H.   R.   Wilson,  are  as  follows: 

1.  In  general,  careless  estimating  and  failure  to 
analyze  and  anticipate  in  their  bids  the  many  factors 
to  be  encountered. 

2.  Taking  the  engineer's  estimates  on  work  as 
final  criteria  of  the  costs  of  .same  and  submitting  bids 
below  those  estimates  with  the  apparent  conviction 
that  the  engineer  computing  said  estimates  posses- 
sed some  occult  powers  of  divination  which  made  it 
impossible  for  bidders  to  lose  money  so  long  as  their 
bids  remained  within  hailing  distance  of  those  esti- 
mates. 

3.  Leaving  the  prej)aration  of  their  bids  to  some 
material  or  bonding  man  who  was  interested  in  their 
efforts   to   secure   a   particular   contract. 

4.  Applying  cost  data  gleaned  from  handbooks 
and  trade  literature  upon  the  subject  and  undue  re- 
liance on  it. 

5.  -Submitting  prices  merely  made  to  beat  the  pre- 
vious low  bidders,  evidently  and  alone  in  the  child- 
like faith  that  the  previous  low  bidders  could  have 
made  no  mistake,  or  submitting  bids  which  are  notii- 
ing  more  than  an  average  of  the  bids  submitted  upon 
a  number  of  other  projects,  apparently  alike. 

6.  Failure  to  give  the  subject  of  bidding  the  time 
necessary  for  the  completion  of  a  thoughtful  bid. 

7.  Failure  to  realize  the  many  elements  of  risk 
and  uncertainty  which  the  specifications  usually  re- 
quire the  contractor  to  assume  and  which  should  prop- 
erly be  assumed  by  the  state,  and  failure  to  cover 
these  elements  in  their  bids  by  a  proper  percentage  of 
probable  occurence. 

8.  Failure  to  take  proper  account  of  the  hard- 
ships so  frequently  resulting  from  the  elements  of 
risk  and  uncertainty  included  in  most  highway  con- 
tracts. 

9.  Failure  to  recognize  the  fact  that,  in  normal 
times,    a    contract    located    close    to    large    centers    of 
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population  and  production,  cannot  usually  be  prose- 
cuted on  as  economical  a  wage  scale  as  one  com- 
paratively removed  from  competition  in  this  line. 

10.  Use,  in  bidding,  of  lowest  quotations  on  aggre- 
gates with  out  careful  examination  into  the  character, 
suitability,  and  possibilities  for  future  rejection  of  the 
same,  as  well  as  the  producer's  ability  to  furnish  the 
maximum  amount  of  material  when,  and  as  required. 

11.  Failure  to  ])lan  luiloading  and  storage  facilities 
so  as  to  permit  a  producer  of  small  capacity  upon 
whom  one  may  have  to  dei)end  to  make  shi|)ments 
evenly  at  all  times,  or  to  enable  stocking  of  materials 
to  cover  strikes,  embargoes  and  other  contingencies. 

12.  Failure  to  study  available  labor  supply  and 
prices  likely  to  ])revail  for  same  during  the  life  of  a 
contract. 

13.  I""ailure  to  study  availability  of  cars  and  train 
movements  involved  with,  material  shi|)ments. 

14.  [""ailure  to  consider  whether  one  will  be  able 
to  ])erform  a  ])rospective  contract  with  an  old  ex- 
perienced organization  or  with  a  new  organization  t(j 
be  assembled  for  the  work  in  question. 

l.i.  l'"ailure  to  properly  consider  probable  duration 
of  working  season  and  the  exjjcnse  incident  to  carry- 
ing on  organization  through  the  winter,  |)articularly 
where  this  expense  results  from  inability  to  com[)lete 
])roject  in  one  season  as  may  be  contemplated  when 
submitting  bid. 

16.  l<"ailure  to  recognize  fact  that  existing  sidings 
for  delivery  of  material  may  prove  inadecjuate  for 
proi)er  i)rosecution  of  work  and  protection  of  pro- 
gress and  to  include  expense  for  construction  of  addi- 
tional sidings  or  extension  of  existing  facilities. 

17.  Failure  to  consider  suitability  and  volume  of 
water  sup])ly  and  the  charge  for  additional  e<|uipment 
which  may  be  necessitated  through  failure  at  any 
time  of  an  anticipated  source  of  supply. 

15.  Failure  to  properly  consider  character  of  roads 
available  for  hauling  and  the  re.sult-transportation 
costs  under  all  weather  conditions. 

19.  Failure  to  investigate  or  consider,  as  far  as 
practicable,  character  of  engineers  and  inspectors  to 
be  dealt  with. 

20.  Failure  to  charge  off  the  amount  of  i)lant  de- 
preciation which  may  be  exi)erienced  from  a  falling 
market,  unsatisfactory  machinery  purchased  or  in- 
ability to  complete  work  in  anticii)att'd  time. 

21.  h'ailure  to  properly  analyze  and  consider  soil, 
and  topographic  conditions,  right  of  way  problems, 
and  any  structural  obstacles  along  right  of  way  in 
their  relation  to  wet  weather,  ])rogress,  transporta- 
tion and  resulting  costs. 

22.  I<"ailure  to  provide  for  ])roi)er  and  economical 
se(|uences  of  oDerations  and  for  the  most  satisfactory 
and  economical  ec|uipment  for  cxeculinjj  work  in  hand. 

27>.  I'"ailure  to  charge  on  estimate  for  the  cost  of 
freight  and  hauling  on  small  items  of  supplies,  in- 
significant in  themselves  individually,  but  amounting 
to  a  large  sum  in  the  aggregate. 

24.  Failure  to  investigate  ct>st  of  supplies  such  as 
luniher.  coal,  feed,  etc.,  also  leases,  rentals,  freight  on 
plant,  camps,  warehouses,  ])lant,  traveling  expenses, 
losses  (m  transportation  of  labor,  legal  expenses  and 
many  other  items  which  might  be  mentioned  in  their 
relation  to  a  particular  contract. 

25.  i'\-iilurc  to  recognize  that  costs  used  in  compil- 


ing a  bid  may  have  been  achieved  under  the  direction 
of  a  more  competent  sui)erintendent  and  a  more  effi- 
cient organization  than  you  will  be  able  to  secure  for 
the  ]>rospective  project. 

26.  Failure  to  consider  the  existing  condition  and 
probable  course  of  the  markets  during  the  life  of  a 
contract.  This  factor  must  always  be  balanced 
against  cost  figures  procured  from  a  contract  already 
executed. 

27.  Failure  to  study  all  excavation  involved  in  the 
field  and  to  work  out  in  advance  of  bidding  an  ap- 
propriate classification  of  material  to  be  handled  in 
grading,  foundations,  ditches,  borrow  pit,  shoulders, 
dressing  slopes,  refilling  rock  breakage  in  cuts,  etc. 
Almost  any  constructor  can  tell  you  what  the  total 
unit  cost  of  excavation  was  on  a  particular  job,  but 
few  can  tell  how  many  yards  of  each  of  the  various 
classes  of  n>aterial  were  handled  by  a  particular  meth- 
od and  the  resulting  unit  costs.  Because  of  the  diffi- 
culty and  expense  necessary  to  properly  keep  such 
costs  we  not  only  find  constructors'  records,  but  the 
actual  technical  literature  in  existence  on  this  par- 
ticular subject,  very  barren. 

28.  F'ailure  to  estimate  even  approximately  on  the 
amount  of  fence  moving,  sod,  clearing,  scarifying  and 
other  items  which  may  be  included  in  the  excavation 
price. 

29.  Failure  to  approximate  average  length  of  haul 
or  overhaul  on  excavation  and  borrow. 

30.  Failure  to  recognize  that,  on  most  road  con- 
struction in  cuts  it  is  impracticable  not  to  excavate  a 
large  portion  of  the  shoulders  and  then  replace  same 
without  payment  for  either  operation. 

31.  Incurring  heavy  demurrage  charges  through 
failure  to  provide  for  orderly  shipment  and  unloading 
of  materials.  (One  highway  constructor  in  the  East 
was  forced  to  pay  several  thousand  dollars  demurrage 
in  a  single  season  through  accumulation  of  cars  due 
to  carelessness  in  design  of  unloading  jjlant  and  order- 
ing of  shijiments.) 

32.  Failure  to  allow  an  estimate  for  expense  of 
stocking  and  rehandling  materials  and  for  waste  in 
materials  incident  thereto. 

2>}>.  Failure  to  i)roperly  figure  average  haul  on  ma- 
terials for  pavement,  masonry  and  other  items  for  the 
work  as  a  whole. 

34.  Failure  to  figure  cost  of  steel  bars,  pins  and 
filler  required  for  expansion  joints. 

35.  Failure  to  figure  shrinkage  as  between  loose 
measure  and  .solid  measure  in  the  construction  of  sub- 
base,  broken  stone  base  and  other  foundation  courses. 

36.  Failure  in  bidding  on  masonry  work  to  re- 
cognize the  great  variation  in  the  unit  costs  of  labor 
and  other  expenses  as  between  bridges,  walls  and 
other    heavy    masonry    and    pipe    head    walls,      .\side 

'from  bridge  |)arai)ets,  the  construction  of  head  walls 
will  be  found  to  be  comparatively  much  more  ex- 
pensive than  other  masonry  quantities  not  only  in 
labor,  but  al.so  in  waste  of  material  as  well.  (.As  an 
instance  of  this  on  a  road  project  built  in  1920  the 
cost  of  rubbing  down  head  walls  with  labt)r  at  $4.50 
per  day.  was  found  to  be  30  cents  per  cubic  yard  of 
concrete  ])laced  in  head  walls.) 

}i7 .  Failure  to  make  proper  charge  for  supplies  re- 
quired in  connection  with  concrete  masonry,  tile 
underdrains  and  other  miscellaneous  items  of  contract 
work. 
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The  Contract  Record's 

Weekly  House  Suggestion 

No.  34 

The  subject  of  our  scries  this  week  is  a  seven- 
room  residence  of  unusual,  l)ut  quaint  design,  some- 
what alonj?  English  colonial  lines.  It  is  of  stucco  con- 
struction on  brick,  with  face  brick  on  verandah.  The 
windows  are  all  of  the  casement  type,  white  enamel 
linisli,  and  the  roof  is  of  wooden  shingles.  The  ver- 
andah is  entirely  enclosed,  with  entrance  from  tlie 
front  porch  at  the  right.  Entrance  is  directly  on  the 
large  living  room,  which  has  a  beautiful  brick  mantel 
with  tile  base  in  the  centre  of  the  left  wall.  The  stair- 
case to  the  bedroom  floor  is  also  situated  in  this  room, 
as   seen   on   reproduced   floor   plan    below. 

The  upper  floor  contains  four  good-sized  bedroomr.. 
bathroom  and  sunroom.  so  laid  out  that  hall  space  is 
kept  down  to  the  minimum.  .'Ml  rooms  are  conven- 
iently located  off  the  hall  and  have  ample  wardrol)e 
and  closet  space.  The  l)athroom  is  finished  in  white 
tile  and  the  trim  in  general  upstairs  is  finished  in  white 
enamel. 

There  is  a  full  size  basement  under  the  ejitire  area 
of  the  house,  containing  boiler  room,  laundry  and  tlie 
usual  space  for  coal  and  fruit  storage. 

This  is  another  of  Mr.  H.  .\ddison  Johnston's  de- 
sign and  is  located  on  McLean  Avenue  in  the  Beach 
District   of  Toronto. 
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DUston  Company  Now  Manufacturing 
Hand  Saws 

the  firm  of  llcnry  Disstoii  i.'v  Sons,  of  Toronto, 
manufacturers  of  the  well  known  line  of  Disston  saws, 
liave  rei-ently  installed  at  their  plant  inodern  ma- 
ihinerv  for  tin  mannfaitiirc  of  a  conv.ilete  line  of  hand 
saws.  L'ntil  recently  the  company  manufacture!  in 
Canada  only  the  lar,:4er  tyj-es  of  saws,  such  as  band 
saws,  circular  -av\s,  etc.,  for  the  lumber  trade,  but 
they  are  now  turniu},'  out  200  dozen  hand  .saws  a 
wetk,  of  the  various  types,  at  the  Toronto  plant  aud 
are  findin.n  this  outi)Ut  -entirely  inadecpiate  to  supi)ly 
the  demand  already  created.  Experts  from  the  Phila- 
delphia plant  were  brought  to  Toronto  to  supervise 
the  maiuitacture  of  the  hand  .saws,  Workmen  thor- 
oui^hly  trained  in  their  resjjective  duties  are  emiiloyed 
and  up-lo-datt  machinery  for  the  various  operations 
has  l)>.;en  installed,  with  the  result  that  the  Canadian 
plant  is  turning  out,  in  the  opinion  of  one  I'hiladelphia 
authority,  a  hand  saw  that  is  equal  in  quality,  if  not 
superior,  to  the  product  of  the  parent  plant. 

On  the  first  of  .August  last  the  company  com- 
menced marketing  the  Made-in-iCanada  line  of  hand 
saws,  at  an  average  reduction  of  $'>.(]0  a  dozen  In  low 
the  pre\ious  price  of  the  saws  imported  from  I'hila- 
deliiiiia. 

A  representative  of  the  Contract  Record  was 
shown  through  the  Toronto  plant  recently  and  the 
process  of  manufacture  of  hand  saws  was  explained 
to  him  in  detail  by  the  manager,  Mr.  Dingee.  The 
entire  process  includes  3.S  majur  operations,  some  of 
these  involving  several  minor  operations,  and  some 
idea  of  the  importance  of  this  industry  will  be  given 
the  reader  l)y  the  accompanying  brief  outline  of  the 
process  of  manufacture  from  the  cutting  of  the  blands 
to  the  packing  of  the  finished  product. 

Process  of  Manufacture 

The  steel  is  recei\ed  at  the  plant  in  oblong  sheets 
about  the  length  of  the  ordinary  hand  saw  and  the 
first  operation  consists  in  splitting  these  sheets,  each 
sheet  furnishing  material  for  two  saws.  The  outline 
of  the  saw  is  cut  from  the  plate  and  the  next  opera- 
tion is  the  cutting  of  the  teeth  in  the  jjlate.  One  ma- 
chine cuts  uniform  teeth  in  the  similar  types  of  hand 
saws,  but  a  special  automatic  machine  is  employed 
for  the  cutting  of  teeth  in  ri])  saws,  where  the  teeth 
are  graduated,  the  teeth  at  the  tnd  or  butt  of  the  saw 
being  larger  than  at  the  beginning  of  the  blade,  the 
idea  being  that  the  carpenter  when  using  the  saw  re- 
(piires  finer  teeth  at  the  front  end  to  allow  of  easy 
working  into  the  board  to  commence  the  cut.  The 
cutting  of  the  teeth  by  the  machine  throws  a  "burr" 
along  the  saw  at  the  base  of  th.?  teeth,  which  is  re- 
mo\ed  in  the  next  operation  by  passing  through  a 
roller.  The  saw  then  undergoes  the  process  of  tem- 
l>ering.  the  furnaces  being  controlled  by  jjyrometers, 
with  a  heat  control  arrangement  which  ensures  the 
exact  recpiired  temperatures,  .\fter  passing  through 
the  die,  the  saw  is  perfectly  straight  and  perfectly 
tempered  and  is  tested  for  these  ((ualitiis.  the  blade 
being  bent  dt)uble  an<l  required  to  sjjring  back 
straight.  It  is  later  taken  to  an  instrument  which 
tests  the  steel  for  hardness. 

The  next  and  a  very  imi)ortant  operation  is  that 
of  grinding  to  the  required  thickness,  it  being  neces- 
sary to  give  the  blade  a  taper  grinding  from  the  line 
of  teeth  to  the  upper  edge,  to  allow  of  clearness  in 
cut.  Following  the  grinding  jiroccss,  the  saw  is 
placid  in  an  electric  drier,  because  if  allowed  to  dry 
itself,   it    would   rust.      Then    follows    the   hammering 


or  tensioning  process,  which  gives  the  saw  its  flexi- 
bility, after  which  it  is  thoroughly  examined  for  pro- 
per grinding.  The  next  op«  ration  is  polishing,  the 
l)lade  being  pas.sed  through  lhr.?e  graduated  grades  of 
'j'urkish  emery,  the  last  giade  being  a  vtry  fine  emery 
producing  a  highly  polished  surface.  A  man  with  a 
hammer  then  sets  by  hand  the  teeth  in  the  h  ade. 
these  being  staggered,  each  succeeding  tooth  in  the 
op])osite  direction.  The  cheaper  grades  of  saws  are 
then  put  into  a  machine  and  automatically  filed,  but 
th  ;•  better  grades  are  filed  by  hand.  I  lu  name  of  the 
firm  is  then  put  on  the  blade  by  a  transfer  system, 
acid  being  used  to  etch  the  name  in  the  steel.  The 
blade  is  varnished  on  either  side  of  the  name  plate 
for  a  distance  of  two  or  three  inches  before  the  acid 
is  a])plied,  however,  in  order  to  i)rotect  the  surface 
from  the  acid. 

The  blade  is  then  thoroughly  citaned  of  all  stain  of 
the  varnish  and  the  end  is  cut  the  shape  of  the  handle 
and  holes  are  ptmched  in  the  b'ade  for  screws  to 
fasten  on  the  handle.  It  is  given  a  brushing  with  oil 
to  remove  all  finger  marks,  stains,  etc.,  and  receives 
a  final  inspection  before  being  placed  in  individual 
paper  covers  and  i)acked  four  to  a  bo.x,  ready  for 
shipment. 

The  outlook  is  very  bright  for  this  new  branch  of 
the  industry,  states  .\lr.  iJingee,  the  ct)mpany  being 
scarcely  able  to  ketj)  step  with  the  demands  of  the 
market. 


Mainly  Constructional 

East  and  Weat— From  Coast  to  Coast 


Kngiiiecrs  recently  completed  surveys  for  the  new  Grand 
Trunk  l)ridge  at  Walkerville,  Ont.,  and  arc  submitting  to  the 
town  three  different  dcsivins  of  this  proposed  structure  for 
the  eoiincil's  approval. 

The  new  Vancouver  Harbor  Hoard  consists  of  Lieu^,en- 
ant-Colonel  Kirkpatrick,  chairman  of  the  old  board,  who  be- 
comes chairman  of  the  new;  K.  E.  Beattie  and  S.  Prenter. 
The   Board  assumed  <lutics  on  September  1. 

Tenders  have  been  called  for  the  first  building  in  con- 
nection with  the  e.xpansion  scheme  of  Trinity  College,  at 
Toronto.  The  total  expenditure  in  this  connection  will  be 
tx'tween  $l.(H)(),ono  and  ^L.tOIMMH)  and  it  will  require  about 
three  years  to  complete  the  program. 

The  construction  program  of  the  Ottawa  Suburban 
Roads  Commission  is  very  ncariy  completed  for  this  year. 
All  the  roads  under  the  juris<liction  of  this  commission  are 
now  ope:i  to  traftic  and  the  only  work  being  done  is  grading. 
ditching,  construction  of  shoulders,  cuKerts,  etc. 

The  city  of  Kitchener,  Ont.,  is  con.sidering  the  installa- 
tion of  a  sewage  d.sposal  plant  to  take  care  ol  that  section 
of  the  city  which  it  at  present  without  this  service.  A  dele- 
gation recently  visited  the  town  of  Woodstock.  Ont..  for 
the  purpose  of  inspecting  the  plant  in  operation  at  this  point 
and  were   favorably   impressed   with   its   workings. 

The  Provincial  Treasurer's  Department  of  Quebec  is 
now  installing  signs  on  the  national  highways,  which  will 
prove  most  advantageous  to  autoists  and  others.  They 
should  be  in  place  by  the  middle  of  September  on  all  the 
main  roads  of  the  Province.  These  indicating  plates  are 
situated  at  the  entrance  to  villages,  towns  and  cities  and 
contain  the  name  of  the  place,  and  the  speed  allowed  in 
each  section. 

Toronto  Housing  Company.  Limited,  is  erecting  a  block 
of  about   19  houses  comprising   40  apartments,  at   Bain  and 


896 


THE  CONTRACT  RECORD 


Logan  Avenues,  as  an  addition  to  its  present  property.  The 
buildings  will  be  of  solid  brick  and  will  have  about  350  feet 
total  frontage.  Cost  of  the  enterprse  is  estimated  at  about 
,$75,000.  This  addition  will  bring  the  number  of  apartments 
erected  by  the  company  on  Bain  Avenue  to  about  liOO,  in 
addition  to  36  on  Spruce  Court.  The  houses  will  be  heated 
from  a  central  heating  plant. 

The  United  States  Steel  Corporation  a  few  days  ago  an- 
nounced an  advance  of  20  per  cent,  in  the  wages  of  day 
labor  effective  September  1,  thus  increasing  the  scale  for 
a  ten  hour  day  from  $3  to  $3.60.  The  increase  brings  the 
scale  almost  back  to  the  level  which  prevailed  in  July,  1921, 
when  the  rate  was  $3.70  a  day.  Several  other  large  com- 
panies have  followed  the  lead  of  the  United  States  Steel 
Corporation,  the  increase  affecting,  it  is  announced^  about 
300,000  men  in  all. 

The  Vancouver  Branch  of  the  Great  War  Veterans 
Association  unanimously  endorsed  the  action  of  its  execu- 
tive committee  with  regard  to  the  buildirig  of  a  memorial 
hall.  The  proposal  of  the  executive  committee  is  to  form 
a  limited  stock  company  for  the  purpose  of  securing  a  site 
and  erecting  a  memorial  building,  the  company  to  be  in- 
corporated under  the  name  of  the  "G.W.V.A.  of  Canada 
(Vancouver  Branch)  Building  Company  Limited,"  with  a 
capital  of  $100,000,  the  par  value  of  the  shares  to  be  $1. 

Plans  in  connection  with  the  erection  of  the  Chateau 
Frontenac  addition  at  Quebec  have  been  changed  and  an  at- 
tempt will  be  made,  it  is  stated,  to  complete  the  steelwork 
for  the  entire  tower  structure  before  the  New  Year.  It  was 
generally  understood  that  this  work  would  be  suspended  at 
the  12th  storey  over  the  winter  period,  but  work  will  go  right 
ahead  on  the  remaining  8  storeys.  About  475  men  are  at 
present  engaged  on  this  work  and  it  is  expected  that  the 
entire  job  will  be  completed  by  the  latter  part  of  next  sum- 
mer. 


Obituary 


Personal 

Hon.  Dr.  J.  H.  King,  Minister  of  Public  Works,  is  at 
present  in  Vancouver  on  a  business  trip. 

Mr.  Tom  Moore  and  Mr.  P.  M.  Draper  were  re-elected 
president  and  secretary  respectively  of  the  Dominion  Trades 
and  Labor  Congress,  at  the  convention  of  that  body  recently 
in  Montreal.  Next  year's  convention  will  be  held  in  Van- 
couver. 

Mr.  Ivan  Vallee,  Chief  Engineer  of  the  Quebec  De- 
partment of  Public  Works,  left  recently  for  the  Island  of 
Orleans,  where  he  will  spend  several  days  inspecting  the 
conditions  of  the  five  ibridges,  which  have  been  built  on  the 
Island  under  the  supervision  of  the  Department. 


The  building  supply  market  has  been,  rather 
quiet  during  the  past  month  in  the  Toronto  district, 
the  few  changes  noted,  however,  have  been  pretty 
generally  upward.  Steel  has  been  the  most  active 
line,  two  or  three  small  advances  having  taken  plac« 
during  the  above  period  in  bars,  plates  and  sheets, 
and  we  are  advised  that  another  10c  increase  will 
go   into   effect  to-morrow. 

Hemlock  2  by  4  to  12"  has  advanced  $2.00  per 
M.  and  Fir  timbers  10  by  10  in.  and  up  have  jumped 
$5.00  per  M.  during  the  past  month. 

Red  pressed  brick,  in  both  No.  1  and  No.  2 
grades,  show  an  increase  of  about  $1.00  per  M.  over 
the  price  of  a  month  ago. 


Mr.  Fredrick  R.  Miller,  prominent  engineer  and  con- 
tractor of  Toronto,  died  at  the  Victoria  Memorial  Hospital 
in  that  city  a  few  days  ago.  Mr.  Miller  had  been  ill  since 
June,  having  undergone  two  operations  in  that  time  for 
stomach  ailments.  He  was  born  in  1878  in  St.  Catharines, 
Ont.,  and  passed  his  early  life  in  Ingersoll  Ont.,  being  edu- 
cated there  at  the  public  and  high,  schools,  prior  to  com- 
ing to  Toronto  University,  from  which  he  graduated  in  en- 
gineering. He  served  from  1902  to  1909  with  the  firm  of 
Haney  and  Miller,  leaving  them  to  become  manager  of  the 
Port  Credit  Brick  Company.  In  1910  he  joined  his  father's 
firm,     Roger     Miller     &     Sons,    as   a    partner,     and     became 


Fred.    R.    Miller 

vice  president  in  1917.  Other  o£_  his  business  affiliations 
were  his  position  as  president  of  Owens  and  Elmes,  Limited, 
and  his  position  as  vice-president  of  Claburn  and  Com- 
pany, Limited,  of  Vancouver,  fire  brick  manufacturers. 
Many  of  the  engineering  works  in  Toronto  are  testimonies 
to  his  skill  in  his  profession.  He  executed  many  of  the 
Harbor  Commis.sion  contracts,  built  the  new  intake  pipe 
and  also  erected  the  sea  wall.  He  first  notably  entered 
public  life  during  the  period  of  the  war  when  in  1916,  he  took 
charge  in  the  Toronto  district  of  the  production  of  muni- 
tions for  the  Imperial  Munitions  Board.  So  successfully  did 
lie  function  in  this  capacity  that  his  jurisdiction  was  increased 
to  include  the  whole  province.  Later  he  was  appointed  by 
the  Imperial  Munitions  Board  to  become  vice-president  and 
general  manager  of  the  British  Forgings  Company,  Limited. 
In  all  these  positions  he  served  the  Government  entirely 
without  recompense.  He  was  a  member  of  the  Hydro-elec- 
tric Power  Commission  of  Ontario  and  of  the  Toronto 
Transportation  Commission,  having  supervised  the  exten- 
sive program  of  rehabilitation  work  carried  out  by  the  latter 
body  last  year.  He  was  an  ardent  enthusiast  for  motor 
boating,  motoring  and  golf  and  was  the  owner  of  the  motor 
boatsHeldena  1.,  Heldena  II.,  and  Heldena  III.,  the  latter 
winning  the  International  Gold  Cup  Trophy  at  the  Exhibi- 
tion races  last  year.  He  was  a  member  of  the  R.C.Y.C, 
honorary  commodore  Parkdale  Canoe  Club,  past  commodore 
Toronto  Motorboat  Club,  and  member  of  the  Eglinton  Hunt, 
Engineers.  Mississauga  Golf,  Ontario,  Albany  and  Old  Col- 
ony Clubs,  and  of  the  Rideau  Club,  Ottawa.  He  had  serv- 
ed on  tlie  executive  of  the  .American  Power  Board  Associa- 
tion. 


THE  CONTRACT  RECORD 


807 


Gntract  Record 

^^En^inecriD^  Review 

A  National  Journal  for  the  Construction  Interests  of  Canada, 

reachinK  Architects,  Engineers,  Contractors 

Municipal  Officials,  etc. 

Published  Each  Wednesday  by 

Hudh  C.  Maclean  Publications 

*  LIMITED 

THOMAS  S.  YOUNG,  Managing  Director 

HEAD  OFFICE      -      347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 

Proprietor!   and   Publisher!  alio  of   Canada   Lumberman,   Electrical   Newi, 
Canadian  Woodworker  and  Footwear  in  Canada 


MONTREAL 
WINNIPEG 
VANCOUVER 
NEW    YORK 
CHICAGO 

LONDON,  ENG. 


119  Board  of  Trade  Bldg. 

302  Travellers'   Bldg. 

Winch  Building 

296    Broadway 

14  West  Washington  St. 

16  Regent  Street  S.W. 


SUBSCRIPTION   RATES 

Canada,   Great    Britain   and    British    Possessions  $3.00.     U.S. 
$4.00.    Other  Foreign  Countries  $5.00.   Single  copies  15  cents. 


Authorized  by   the   Poitmaater   General   for   Canada,   for  tranamiaiion 
a!   !econd   class  matter. 


Vol.  36 


Toronto,  September  13,   1922 


No.  37 


How  Bad  are  Ontario 's  Roads  ? 


It  was  to  be  expected  that  the  Ontario  govern- 
ment's road  policy  would  induce  criticism  frtmi  those 
who  were  politically  opposed,  or  whose  seltish  in- 
terests were  affected,  or  whose  natural  dispositions 
are  to  be  critical  of  every  new  or  public  spirited 
venture.  But  is  such  criticism  warranted  or  does  it 
find  justification  in  any  serious  errors  of  judgment 
or  flagrant  waste  of  money  on  the  part  of  the  High- 
ways Department?  To  our  mind,  most  of  the  opposi- 
tion is  unsupported  by  fact  and  has  developed  as  a 
result  of  personal  inconvenience  in  travelling  the  new 
highways  or  because  the  critic  does  not  see  eye  to  eye 
with  the  government  as  regards  the  location  of  the 
road,  its  cost,  type  or  some  other  feature  of  its  con- 
struction. 

Viewing  the  matter  from  a  broad  angle,  one  must 
give  the  Ontario  government  a  great  deal  of  credit 
for  the  very  effective  manner  in  which  it  is  handling 
the  highway  problems  of  the  province.  They  are 
serious  i>roblems  that  demand  a  well  defined  policy 
that  will  satisfy  in  the  best  possible  manner  the  in- 
sistent demands  for  improved  road  transportation  fa- 
cilities. Such  a  policy  was  laid  down  in  Ontario  many 
years  ago  and  succeeding  governments  have  extended 
it  and  improved  upon  it  until  to-day  the  province  has 
one  of  the  finest  road  building  organizations  on  the 
continent  operating  on  a  highway  scheme  that  will 
ultimately  i)rovide  the  ])rovince  wtth  roads  unsur- 
passed for  the  service  they  will  have  to  render. 

This  view  is  confirmed  by  a   recent  trip  through 


four  of  the  neighboring  states,  all  noted  for  the  high 
(juality  of  their  "state  roads."  True,  these  highways, 
continuous  for  hundreds  of  miles,  provide  unexcelled 
touring  facilities  and  offer  sjjlendid  inducements  for 
the  promotion  of  motor  freight  traffic — for  which  pur- 
pose they  are  indeed  being  taken  up — but  unlike  our 
own  roads,  they  are  jjurely  inter-urban  higliways  that 
follow  along  well  defined  touring  routes.  They  do 
not  tie  in  with  a  network  of  well-drained,  well-sur- 
faced roads  that  reach  to  the  farmer  and  enable  him 
to  market  his  produce  to  the  best  advantage.  In  other 
words,  the  state  highways  are  developed  to  the  detri- 
ment of  the  sideroads. 

It  is  in  this  resjject  that  Ontario's  policy  is  out- 
standing. Si)lendid  roads  as  the  1,900  miles  of  pro- 
\  incial  highways  will  be  when  finished,  the  county 
and  townshi]>  systems  have  not  been  neglected.  In- 
deed, under  the  policy  of  government  subsidies,  the 
rural  municipalities  of  the  province  have  developed 
and  are  continuing  to  develop  a  splendid  system  of 
highways  quite  adequate  for  the  needs  of  the  districts 
they  serve.  A  system  of  highways  reaching,  as  far 
as  economically  desirable,  every  farmer  of  the  prov- 
ince and  enabling  him  to  properly  market  his  produce, 
is  what  is  retjuired  for  the  proper  development  oi  the 
province  and  this,  we  believe,  is  what  Ontario  has. 

Encouraging  Signs 


Recent  developments  are  all  favorable  to  the  build- 
ing industry.  The  Minister  of  Labor  at  Ottawa  says 
uiumployment  is  at  a  minimum;  being  employed,  lab- 
or has  less  time  and  inclination  for  agitation;  it  is 
likely  too,  following  the  experiences  of  the  past  couple 
of  years  that  men  will  do  their  best  for  some  time  t(j 
come  to  hold  jobs  that  were  so  difficult  to  obtain. 
The  coal  strike  is  apparently  settled;  this  means  that 
fuel  will  be  available  for  industries  during  the  au- 
tumn and  winter  and  it  means  also  that  building  of 
all  kinds,  esi)ecially  houses  will  be  stimulated.  A 
third  encouraging  feature  is  presented  in  the  op- 
timistic crop  report  from  the  West ;  from  reliable 
sources  we  have  estimates  of  record  totals  and  prt>- 
])hecies,  at  least,  of  good  prices,  which  seem  likely 
enough  in  view  of  the  unfavorable  crop  conditions 
on  the  Muropean  continent.  Finally,  we  have  the 
general  trend  of  the  stock  and  bond  market  which  has 
held  its  own  wonderfully  well  during  the  'holiday 
s.;ason — now  giving  out  the  most  encougaging  re- 
ports of  activities  and  advances  during  the  coming 
winter.  Financial  men  freely  discuss  "at  least  two 
years"  of  industrial  activity  as  if  it  were  an  accom- 
plished fact.  Let  us  hope  they  know  what  they  are 
talking  about.  They  do  indeed  seem  to  have  the 
faculty  of  making  bigger  profits  out  of  our  indus- 
tries than  those  men  do  who  are  actually  engaged  in 
operating  them. 

Altogether  the  situation  at  the  moment  looks 
\ery  bright  and  bo[)eful.  If.  as  we  said  in  a  recent 
issue,  the  building  industry  can  hold  on  without 
having  to  raise  i)rices  and,  so,  further  establish  it- 
self in  the  confidence  of  the  general  public,  the  next 
two  years  should  be  very  satisfactory  for  everybody 
in  it. 


The  \'itrified  Clay  Pipe  Publicity  Bureau.  9 
Wellington  Street,  East,  Toronto,  has  issued  an  in- 
teresting illustrated  booklet  entitled  "Mas  Vovir  Town 
a    Sewerage    System    or — Un.sanitary    Conditions?"' 
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Rapid   Progress   in   the   Construction 
of  the  Ballantyne  Pier 

Early  Completion  of  the  Structure  is  Expected — Contractors  Have 

Very  Extensive  Equipment — Reinforced  Concrete  Sheds 

to  be  Commenced  at  an  Early  Date 

By  J.  B.  HOLDCROFT,  A.M.E.I.C. 
Contract  Record  Correspondent 


Rapid  progress  is  being  made  on  the  construction 
of  the  Ballantyne  Pier  at  Vancouver,  B.  C.  The  west 
side  of  the  structure  is  now  approaching  completion 
and  work  will  very  shortly  be  commenced  on  the  con- 
struction of  the  first  two  of  the  four  reinforced  con- 
crete pier  sheds.  A  delay  of  about  three  weeks  has 
recently  been  caused,  however,  by  a  mishap  at  the 
deep  water  end  of  the  pier,  occasioned  by  the  break- 
ing or  washing  out  of  a  temporary  wooden  pile,  the 
failure  of  which  let  down  one  of  the  big  derricks. 
Serious  injury  to  a  number  of  the  workmen  was  only 
narrowly  averted  at  the  time  of  the  accident  by  their 
presence  of  mind  in  instantly  jumping  oflf  the  struc- 
ture into  the  water,  whence  they  were  speedily  pick- 
ed up.  At  this  end  of  the  pier  the  water  is  about 
ninety  feet  in  depth  and  at  certain  stages  of  the  tide 
there  is  quite  a  strong  current,  which  is  thought  to 
have  partly  washed  out  the  bottom  of  the  pile  which 
failed. 

Foundation  cylinders  have  all  been  placed  on  the 
west  side  and  work  is  proceeding  on  those  at  the 
I)ier  end  and  along  the  east  side.  Owing  to  the  great 
depth  at  the  end  of  the  pier,  some  of  these  cylinders 
are  as  much  as  one  hundred  and  ten  feet  in  length. 
A  number  of  difficult  problems  have  developed  from 
time  to  time  in  connection  with  this  most  interesting 


feature  of  the  work,  some  of  which  were  described  in 
a  i)revious  article  on  this  project.  Cylinder  shells 
and  their  connecting  trusses  have  all  been  precast, 
with  reinforcing  rods  left  protruding  at  the  points  of 
junction  to  furnish  a  bond  when  the  work  was  as- 
sembled. The  longitudinal  girders  and  the  deck  are 
cast  in  place  in  the  ordinary  manner,  and  with  the 
cylinders  filled  with  concrete  and  girders  and  floor 
slab  poured,  the  whole  becomes  thoroughly  homo- 
geneous and  rigid. 

Extensive  Construction  Plant 

The  construction  programme  has  been  carefully 
arranged  by  the  contractors,  the  Northern  Construc- 
tion Co.  and  J.  W.  Stewart,  so  as  to  keep  the  massive 
units  of  plant  moving  around  the  work,  commencing 
at  the  shore  line  on  the  west  side,  and  finishing  at 
the  east  side  shore,  so  that  a  trip  over  the  job  reveals 
work  going  on  in  practically  every  stage  of  the  con- 
struction. The  contractors  have  spared  no  expense 
in  gathering  an  equipment  sufficiently  comprehensive 
to  ensure  rapid  completion  of  the  project,  and  it  is 
expected  that  the  pier  will  be  in  shape  to  turn  over 
to  the  Board  of  I  iarlxir  Commissioners  in  about  twelve 
months'  time. 

Six  great  derricks  specially  designed  for  the  pur- 


Upper  left;  Jetting  down  concrete  foundation  cylinder  on  east  side  of  pier.  Upper  centre:  Method  of  assembling  pre-cast  truss  units  with  cylinder 
heads.  Upper  right:  The  concrete  mixing  plant,  showing  bunkers,  mixer  and  train  of  bottom-dump  buckets  with  gasoline  locomotives.  Lower 
left:  On  the  right,  foundation  wall  and  piers  for  shed;  on  the  left,  edge  of  concrete  deck  with  close  concrete  piling  driven  to  hold  fill;  central 
space  to  be  filled  up  level.  Lower  centre:  Close  concrete  pile  retaining  wall  between  cylinders  of  inner  row  west  side,  to  retain  fill  under  freight 
sheds.      Lower  right;      Sluicing   gravel  into  fill  or    site  of  pier  shed. 
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Gciicial    view    of    Lunjitruiition    wurk    on    utT-bhure    end    of    pier 

pose  have  l)eeii  constantly  in  use  for  setting  cylinders 
and  a  lars^e  amount  of  s])ecial  tackle  has  also  been 
retjuired  for  properly  liandling  the  unwieldy  sections 
weighinjif  ten  tons  or  over.  The  cylinders  have  been 
sunk  to  rock  or  a  thoroughly  firm  foundation  in  all 
cases,  and  jetting  has  been  largely  used  in  connection 
with  the  sinking.  Excavation  linside  the  cylinders  has 
been  by  o])en  dredging,  a  small  orange-peel  bucket 
being  used  for  the  jjurpose. 

In  addition  to  the  large  s|)ecial  derricks,  six  of  the 
ordinary  stiff-leg  type  are  in  use  for  various  purposes, 
some  fixed  on  the  false  work,  and  others  on  scows  as 
floating  equipment.  There  is  also  a  locomotive  crane 
constantly  employed  for  many  purposes  where  a  light 
crane  of  mobile  type  is  most  useful.  There  are  two 
concrete  mixing  plants,  one  floating,  and  the  other  a 
fixed  central  ])lant  from  which  is  supplied  the  con- 
crete for  pouring  the  girders  and  floor  slabs  of  the 
pier  deck.  From  the  central  mixer  the  material  is 
trans])orted  to  the  work  by  narrow  gauge  railway, 
three  small  gasoline  locomotives  and  a  number  of 
cars  with  removable  bottom  dump  buckets  being 
used  for  this  purpose.  There  is  also  a  complete  sys- 
tem of  shops  in  connection  and  a  large  compressor 
plant  in  addition  to  the  many  smaller  details  of  i)lant 
inseparable  from  such  a  large  undertaking.  This  does 
not  include  an  entirely  sep>arate  and  very  large  plant 
established  at  a  jjoiint  about  three  miles  away  on  the 
north  shore  of  Hurrard  Inlet  for  the  manufacture  of 
cylinder  shells  and  the  precast  units  of  the  stiffening 
trusses. 

Construction  of  Sheds 

In  i)reparation  for  the  construction  of  the  sheds, 
which  is  to  [iroceed  immediately,  a  good  deal  of  work 
is  in  progress  with  a  view  to  levelling  up  the  central 
fill  under  the  shed  area.  As  has  been  previously 
stated,  the  pier  is  of  the  tyi)e  which  is  built  over  a 
gravel  fill,  brought  up  to  grade  in  the  center,  where 
the  roadways  and  tracks  will  be  located,  and  sloped 
away  on  about  a  two  to  one  grade  underneath  the 
reinforced  decks  at  the  sides.  The  inner  sides  of  the 
sheds  will  rest  on  this  fill  near  the  top  of  the  slope, 
and  special  piers  with  broad  bases  have  been  built  in 
to  carry  the  walls.  A  S])ace  of  about  thirty  feet  exists 
between  this  line  of  piers  and  the  inner  edge  of  the 
concrete  deck,  and  this  sjjiace  is  being  filled  in  to  the 
deck  level  with  gravel,  a  row  of  concrete  piles  driven 
closely  together  along  the  inner  edge  of  the  deck  act- 
ing as  a  retaining  wall.  The  material  for  this  extra 
fill  is  being  brought  to  the  side  of  the  ])ier  on  scows, 
and  dro-pped  into  hoppers  by  a  clamshell  handled  by 
a  floating  derrick.  From  the  hoppers  it  is  sluiced 
down  a  chute  into  place. 


General    view    of    conitruction    work    on    fchore    end    of    pier,    asst    udc 
Placing  cylinders.      PtoattnK  concrete   pUnt  at  left 

The  sheds  will  be  of  reinforced  concrete  construc- 
tion throughout,  and  will  be  two  storeys  in  height. 
Each  will  be  500  feet  long  and  the  construction  will 
be  exj)edited  by  a  set  of  steel  trussed  forms  fitted  so 
as  to  be  rapidly  and  easily  movable.  These  forms 
are  now  being  assembled  on  the  job,  and  with  the 
early  completion  of  the  foundation  work  and  gravel 
filling  in  sight,  notable  progress  on  this  portion  of  the 
work  should  soon  be  made. 

Tenders  are  now  being  called  for  by  the  Board 
of  Harbor  Commissioners,  closing  on  October  2,  for 
the  supply  and  installation  of  the  cargo  handling 
equipment  for  the  pier,  which  will  be  of  the  most 
modern  type.  This  will  include  eight  electric  cranes 
of  the  semi-i>ortable  type,  with  a  maximum  outreach 
of  45  feet.  These  will  be  of  3  tons  capacity  and  are 
to  have  a  full  load  lifting  speed  of  175  feet  per  minute. 
There  will  also  be  four  electric  freight  elevators  hav- 
ing a  speed  of  60  feet  per  minute  with  a  9  ton  load, 
and  four  escalators,  cai)able  of  handling  single  pack- 
ages up  to  1,000  lbs  weight.  Other  details  will  in- 
clude electric  capstans,  and  a  number  of  tractors  and 
trailers. 


Alterations  to  the  Bank  of 
Nova  Scotia,  Vancouver,  B.C. 

Kxtensive  alterations  are  under  way  at  the  \an-' 
couver,  B.  C,  office  of  the  Bank  of  Nova  Scotia,  on  the 
corner  of  Hastings  and  Seymour  Streets.  The  work 
will  include  a  considerable  enlargement  of  the  main 
banking  floor,  which  has  its  entrance  on  Hastings 
Street.  The  additional  space  will  provide  a  larger 
section  for  the  public  as  well  as  extended  quarters  for 
the  clerical  staff. 

One  feature  of  the  alterations  is  the  installation  of 
vaults  and  safety  deposit  boxes  in  the  basement  of 
the  building,  and  it  is  stated  that  a  new  public  en- 
trance and  stairway  is  to  be  constructed  to  give  access 
to  this  portion  of  the  bank's  quarters. 

A  good  deal  of  new  fixture  work  will  also  be  done, 
both  on  the  main  floor  and  the  basement  and  in 
connection  with  the  safety  deposit  section  a  certain 
amount  of  steel  grille  work  will  be  required. 

The  work  has  been  let  to  Messrs.  Hodgson.  King 
and  Marble,  of  \'ancouver,  engineers  and  contractors. 
The  bank  officials  are  reticent  as  to  the  total  amount 
of  the  estimated  cost  of  the  work  to  be  done,  and  em- 
phatically deny  the  correctness  of  figures  published 
locally  in  connection  with  the  award  of  the  contract. 
It  is  understood,  however,  that  a  very  considerable 
expenditure  is  involved. 
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Aeration  of  Sewage  for  Small  Towns 

How  Small  Communities  May  Adapt  a  Natural  Method  of 
Purification  to  the  Treatment  of  Sewage 


By  W.  G.  CAMERON,  B.A.  Sc. 
Assistant  Enginesr,  Sewer  Section,  Works  Department,  Toronto 


Many  a  small  town  or  community  will  look  with 
envious  eyes  these  days  at  the  large  cities  where 
great  sums  of  money  are  being  expended  to  instal 
the  most  modern  plants  for  the  treatment  of  sewerage. 
In  the  past  some  places  have  installed  septic  and 
sedimentation   tanks;  others,  as   research   progressed. 
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have  availed  themselves  of  its  discoveries,  such  as 
Imhofif  tanks,  but  the  latest  form  of  treatment  is  aera- 
tion of  sewerage  and  one  wonders  how  long  it  will 
l)e  before  some  other  and  better  method  of  treatment 
will  be  discovered. 

In  this  present  eagerness  to  obtain  the  best  ser- 
vice which  research  has  discovered  for  the  treatment 
of  sewerage,  one  fact  has  been  almost  entirely  over- 
looked, that  is,  that  one  of  nature's  methods  of  purify- 
ing water  is  by  aeration.  This,  accomplished  by  pass- 
ing water  over  rough  places,  such  as  rapids  and  falls, 
along  with  bright  light,  filtration  and  sedimentation, 
constitutes  nature's  purifying  equipment.  This,  of 
course,  serves  the  full  requirements  of  a  state  of  nat- 
ure, but  these  methods  have  to  be  adopted  to  the  re- 
quirements of  civilization.  This  modification  is  partly 
accomplished  in  the  activated  aerated  methods  of 
the  present  day. 

We  have  a  splendid  illustration  of  nature's  method 
at  Niagara  where  the  water,  after  passling  down  the 
river  through  many  rapids,  falls  over  the  cliiT,  passes 
on  through  more  rapids  and  on  to  the  lake,  thus  pro- 
viding purification  for  the  water  and  also  one  of  Nat- 
ure's beauty  spots.  At  the  Falls,  we  have  some  of 
the  water  churned  up  into  fine  spray  which  mixes 
with  the  air  and  then  again,  owing  to  the  composition 
of  the  rock  which  forms  the  cliff  (Fig.  1),  we  have  a 
portion  of  the  Falls  beating  down  on  a  hard  surface 
which  compresses  the  air  behind  the  Falls  to  an  ex- 
tent of  13^  lbs.  over  atmospheric  pressure.  This  air 
escapes  through  the  body  of  water  from  time  to  time, 


giving  the  effect  of  the  spray  bouncing  into  the  air 
in  small  sections  from  its  normal  position. 

On  looking  over  the  report  of  the  International 
Commission  on  the  pollution  of  boundary  waters,  we 
find  that  owing  to  the  greater  population  on  the 
American  side  above  the  Falls,  we  have  a  greater  de- 
gree of  pollution  than  on  the  Canadian  side,  thus 
making  it  impossible  to  make  uniform  tests.  But 
we  are  given  the  results  of  tests  taken  about  June  1. 
1913,  below  Goat  Island,  as  2,200  B.  Coli  per  100  c.c. 
and  June  14,  below  the  Falls,  where  the  water  is 
uniformly  polluted,  as  2,020  B.  Coli,  and  at  the  mouth 
of  the  river  as  2,016.  We  may  assume  from  this  that 
the  river,  which  i)rovides  all  the  agitation  and  aeration 
that  could  be  desired,  does  not  have  an  opportunity 
to  allow  any  sedimentation  until  the  water  reaches 
the  lake,  where  the  water  is  polluted  as  far  as  the  cur- 
rent carri.es  the  river  water.  \N'e  observe  from  these 
figures  that  although  there  is  considerable  sewerage 
added  between  the  Falls  and  the  lake,  from  both  sides 


m^t^f^,/^ 


u- 


^ 


^ 


"z: 


e 

Fig.  2 

of  the  river,  there  is  no  increase  in  pollution  between 
these  points  and  we  may  assume  that  this  was  stayed 
by  the  water  passing  through  the  lower  rapids. 

It  is  suggested  that  the  smaller  communities  would 
do  very  well  to  adoi)t  this  method  of  nature-purifying 
the  sewage  by  aeration.  It  is  an  inexpensive  method 
and  can  be  accomplished  by  building  drop  manholes, 
as  shown  in  Fig.  2.  As  will  be  noted,  the  shaft  is 
divided  for  ventilation  in  the  time-worn  way.  This 
dividing  wall  also  provides  a  surface  hardened  by 
any  of  the  methods  in  present  use  opposite  the  upper 
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sewer.  The  drops  would  take  the  place  of  the  pres- 
ent ramps  and  ornamental  stacks  could  be  provided 
beside  nearby  walls  to  carry  of?  any  odors  which 
niifi^bt  be  produced.  .\n(jther,  Ijut  somewhat  more  ex- 
pensive way,  for  a  jflace  where  the  grades  prohibit 
drop  manholes,  would  be  to  place  water  wheels  in 
the  sewer,  the  power  to  run  which  would  be  com- 
]>ensated  for  in  the  grade.  The  ends  of  the  axles 
would  have  to  run  in  slots  that  the  wheel  might  rise 
and  fall  with  the  flow.  The  efficiency  of  these  wheels 
could  be  increased  by  causing  them  to  operate  small 


air  pumps,  the  air  from  which  would  be  brought  back 
to  the  axle  of  the  wheel  or  led  to  a  perforated  pipe 
in  the  invert. 

In  this  suggested  treatment,  there  is  no  provision 
made  for  sedimentation,  but  if  the  treatment  does  no 
more  than  prevent  the  increase  of  B.  Coli  colonies, 
it  has  indeed  accomplished  something  well  worth 
while  and  also  discharges  the  polluted  water  into  its 
basin  loaded  with  air  or  oxygen,  so  that  sedimenta- 
tion can  take  place  without  causing  the  usual  amount 
of  pollution  of  this  basin. 


New  Type  of  Structural  Steel  Bridge 

360-Foot  Steel  Arch  Has  Protective  Covering  of  Gunite — Investigations 

of  Different  Types  Lasted  Two  Years 


Structural  steel  has  again  proved  its  economy  and 
practicability  in  bridge  design  as  evidenced  by  its  use 
in  the  new  highway  l)ridge  over  the  Willamette  River 
at  Oregon  City,  Ore.,  for  the  Oregon  State  Highway 
Commission.  The  briidge  is  of  uni(iue  design  and 
structural  steel  was  decided  upon  after  very  extensive 
comiJarative  investigations,  covering  two  years,  into 
seven  distinct  types  of  construction  had  been  made. 

The  structure  is  850  feet  in  over  all  length,  having 
two  concrete  approaches  of  the  beam  and  girder  type 
and  a  centre  arch  of  360  feet  centre  to  centre  of  piers 
or  350  feet  between  skew  backs.  The  arch  is  com- 
posed of  structural  steel  with  a  protective  covering  of 
gunite. 

The  bridge  is  the  connecting  link  in  the  highway 
between  Oregon  City  and  Portland  and  is  subjected 
to  exceptionally  heavy  truck  traffic,  as  well  as  a  large 
volume  of  ])leasure  and  ])edcstrian  travel,  and  is  ex- 
posed to  an  atnu>si)lu're  which  is  at  times  more  or 
less  charged  with  sul])hurous  anhydride.  The  loca- 
tion of  and  condition  surrounding  the  bridge,  there- 
fore, constituted  ,  an  engineering  problem  which  re- 
quired considerable  thought. 

As  stated  above,  several  different  types  of  designs 
were  investigated,  only  to  be  abandoned  in  favor  of 
the  type  adopted.     These  designs  were  as  follows: — 

1.  Suspension  span — Abandoned  because  of  the  ex- 
cessive cost  of  making  the  structure  rigid  enough  for 
the  heavy  traffic  and  also  because  of  the  im])ractica- 
bility  of  protecting  the  steel  from  corrosion. 

2.  3,  and  4.  Cantilever,  simple  truss  span  and  span- 
drel braced  framed  arch ;  all  abandoned  because  of  the 
difficulty  of  securing  a  suitable  protective  covering. 

5.  Reinforced  concrete  arch — 'ITiis  was  tried,  but 
was  abandoned  owing  to  the  great  cost  of  the  form 
work  and  the  great  depth  of  the  river  channel,  coupled 
with  the  fact  that  the  channel  must  remain  open  for 
navigation. 

6.  Steel  arch  bridge  with  poured  concrete  covering — 
This  type  was  investigated  but  was  given  up  owing 
to  the  excessive  weight  and  extreme  stresses  placed 
on  the  structural  steel.  This  last  named  design  final- 
ly led  to  the  one  adopted  where  a  structural  steel 
arch  was  used  with  a  light  protective  covering  of 
gunite. 

This  design  consists  of  a  360  foot  arch  with  the 
two  concrete  approaches  with  a  roadway  of  19'  0" 
clear  and  two  4'  6"  sidewalks.  It  is  designed  as  a 
half-through  span  to  provide  the  required  vertical  and 
lattjral  clearance  for  navigation. 


In  erecting  the  structure  the  steel  ribs  were  erect- 
ed first  and  swung  into  place  as  a  three-hinged  arch. 
As  soon  as  this  was  done,  and  the  lateral  system  was 
in  place,  thirty  feet  of  the  rib  at  each  skew  back  was 
comi)letely  encased  and  filled  with  concrete,  thus 
rigidly  fixing  the  ends.  The  crown  hinge  was  then 
replaced  by  a  heavy  splice  plate  connection  designed 
to  transmit  the  maximum  thrust,  moment  and  shear, 
at  the  crown.  This  done,  the  rib  became  a  fixed  mem- 
ber or  a  hingless  arch. 

The  main  arch  rib  was  of  the  box  girder  type  and 
was  composed  for  the  rib,  of  four  8  x  8  x  f^  flange 
angles,  two  web  plates  J/2"  x  120"  (approx.)  four 
flange  plates  16"  x  ^",  six  longitudinal  stifTener 
angles  6"  x  3>4"  x  5/16"  and  two  longitudinal  stif- 
feners  6"  x  6"  x  }i".  The  crown  was  composed  of 
four  flange  angles  6"  x  6"  x  ^",  two  cover  plates 
30"  x  Yi",  two  web  plates  72"  x  )i"  and  six  longitudinal 
stiffener  angles  6"  x  3"  x  5/16". 

Diaphragm  plates  were  used  to  stiffen  the  rib. 
These  plates  had  manholes  cut  in  same  so  as  to  allow 
inspection  of  the  inside  of  girder  at  all  times.  Man- 
holes were  also  left  in  the  cover  plates  at  conveftient 
IJoints  to  allow  access  to  the  girder.  These  were 
covered  with  removeable  hatches. 

After  the  steel  arch  was  cofnpleted  the  inside  of 
girders  were  given  a  }i"  covering  of  gunite  and  the 
outside  a  1/4"  covering.  The  floor  members,  struts 
and  hangers  were  all  of  structural  steel  encased  in 
gunite.    The  total  cost  of  the  structure  was  $213,602. 


Relation  of  Motor  Trucks  to  Highway  Con- 
struction and  Maintenance 

By  J.  G.  McKay 

The  true  purpose  of  an  improved  highway  is  a 
high  degree  of  transportation  service  at  the  least  pos- 
sible cost  to  the  public  and  road  user.  Clearly  a  traffic 
census  is  not  a  panacea,  but  I  insist  that  without  a 
knowledge  of  the  actual  traffic,  speed,  type  and  weight 
of  a  given  area,  we  are  working  in  the  dark.  The  act- 
ual traffic  in  terms  of  volume,  density,  speed  and  unit 
weights,  must  be  correlated  with  laboratory-  and  ex- 
perimental impact  tests  as  a  guide  to  rational  design. 
Indepently  each  tyiie  of  research  is  valuable,  but  the 
true  worth  of  both  cannot  be  realized  until  combined 
— in  other  words,  interpreting  the  results  of  labora- 
tory experiment  in  terms  of  vehicles  on  the  highway. 
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Construction  Developments   During  the 

Month  of  August 

Figures  Compiled  by   Maclean   Building   Reports,  Ltd.,  Show  Trend  of 
Building  Activities  for  Last  Month — Details  of  Contracts  ^ 

Awarded  and  Contemplated 


Construction  Contracts  Awarded  in  Eastern  Canada,  August,  1922 


Ontario 

No.  Value 

Apartments      3  $      56,000 

Churches      16  342.900 

Factories     11  1,278.000 

Public    Garages    9  59.300 

Hospitals     2  197.700 

Hotels    and    Clubs    6  136,000 

Office    Buildings    5  71.000 

Public    Buildings    6  217,500 

Residences    946  4,662,300 

Schools      26  1.468,100 

Stores    40  673.600 

Warehouses      9  368.000 


No. 
4 
4 
4 
26 
3 
2 
1 


Uuebec 

Value 

$    279.000 

406.000 

110.000 

60.000 

280.000 

630.000 

9.000 


New  Brunswick       Nova  Scotia       Eastern  Total 


476  2.258,300 

7  405,600 

11  136.000 

4  41.000 


Total    Buildings   1077     $9,328,300     542     $4,614,800 


Bridges      14  %    108,900 

Dams    and    Wharves....  3  95.800  4 

Sewers   &   Watermains  13  451.700  4 

Roads    and    Streets 28  706.800  11 

General  Engineering  ..  18  3.292.400  2 


626.700 

65.000 

420.100 

296.000 


io. 

i 

Value 

$ 

55.000 

2 

176,000 

2 
12 

2,600 
69.400 

1 

7,000 

18 

S 

$309,000 
$  28.900 

1 

100.000 

No. 


1 
1 
1 
1 
36 
1 


Value 

$.. 


100.000 

8.000 

15,000 

1,100 

140.600  1469 

72.600       35 

...- 51 

11,000       16 


No. 

7 
20 
16 
35 

6 
10 

7 

9 


Value 
$    334.000 
803,900 

1,388,000 
119.300 
677.700 
848.000 
95.000 
221.200 

7.030.500 

1.971.100 
709.600 
427.000 


42    $348,100  1681  $14,640,200 


9.000 
34.600 


46,000 
166.600 


$     146.800 

757.000 

516.700 

1.170.900 

3.853.900 


Grand    Total    1163  $13,982,900     563     $5,922,600     22        $437,900       53        $602,100  1793  $20,986,500 

Construction  Contracts  Awarded  in  Western  Canada,  August,  1922 


British  Columbia 


No. 
1 
4 


Apartments    

Churches      

Factories     2 

Public    Garages    2 

Hospitals     1 

Hotels    .ind    Clubs    1 

Office    Buildings    2 

Public    Buildings    

Residences    126 

Schools      21 

Stores     14 

Theatres    1 

Warehouses      5 


Value 

$        3,500 

30.600 

1.260.000 

11,000 

6,300 

10,000 

17.000 


511.400 

103.000 

196.800 

12.000 

82.100 


No. 


2 

1 

64 

24 

12 


Alberta 

Value 

$ 

17.600 
1,000 


Saskatchewan 

No.         Value 

$ 


Manitoba 


16.000 

25.000 

4,000 

193,400 

344,200 

101.400 


1 
1 
38 
7 
6 


7,000       6 


12.600 


8.000 

37.000 

115.000 

69.400 

36.000 

66.000 


Total    Buildings    180  $2,243,600     101 

1*1  ** 

Bridges    $ 1 

Dams    and    Wharves...       2  27,700 

Sewers  &   Watermains       2  47,500         2 

Roads    and    Streets 2  6.800 

General    Engineering ..       2  18,000 


$709,600     61         $332,900     130 
$  10,000     ....         $ 


25,9()0 


10,000 
34,200 


No. 

Value 
$ 

No. 

1 
7 

3 

4 

1 

4 

3 

228.500 

8 
2 

114 
3 
9 

424.200 
14.000 
43.000 

332 

55 

41 

1 

1 

6,900 

13 

130 
3 

$716,600 
$  14,600 

472 

4 

? 

2 

6,200 

7 
6 

2 

Western  ToUl 

Value 

$        3.600 

48,000 

1,261,000 

23,600 

6.300 

26.000 

278.600 

41.000 

1.244,000 

630,600 

377,200 

12.000 

151.000 


$4,002,600 

$  24,600 
27,700 
88,600 
40,500 
18,000 


Grand    Total    188     $2,343,100     104         $745,400     66        $377,100     136        $736,400     493     $4,202,000 

Contemplated  New  Construction  Work  in  Canada,  August,  1922 


Apartments      6 

Churches     9 

Factories      11 

Public    Garages    6 

Hospitals     4 

Hotels  and  Clubs  5 

Office    Buildings    9 

Public    Buildings    10 

Residences    114 

Schools      30 

Stores    22 

Theatres    1 

Warehouses      3 


Ontario 

Value 

$223,000 

189.000 

407,000 

66,000 

356,000 

136,500 

234,500 

712,000 

822.500 

2.570,000 

267.000 

25.000 

76.000 


No. 

,2 
7 
1 
1 


Quebec 
Value 

$ 

65.000 

1.967.000 

10.000 

150.000 


No. 


Maritime 
Value 
$ 


No. 


330.000 

8.000 

20.000 


31.100 

411.000 

269.000 

27.000 

10.000 


27.000 
38.000 
70.000 


Western 

Value 

$  77,000 

9,600 

136,000 

10,600 

126,000 

125,000 

34,000 

32,000 

168.600 

196.600 

256.800 


Dominion 
No.        Value 
$    300.000 
263.500 
2.839.000 
94.600 


14 
24 
10 


30.000       13 


233.500 


10 
12 
19 

214 

79 

37 

2 

17 


660.000 

261.500 

268.500 

802,100 

1.440.100 

3.096.500 

640.800 

36.000 

338.500 


Total    Buildings    230  $6,072,600 

Bridges    10  $  42.000 

Dams    and    Wharves...        3  37.000 

Sewers  &  Watermains     21  609.300 

Roads    and    Streets 23  638.200 

General    Engineering ..       4  78.000 


$2,930,100     18        $523,000     109     $1,403,400     455  $10,929,000 


$    111,000 

2.069.000 

193.000 

1,629.500 

80.000 


66.000 
50.000 


10.000 
130,000 


12 


$1,440,000 

61,000 

86,100 

249.900 

215.000 


33 
19 
34 
94 
10 


$1,669,000 
2.207.000 

888,400 
2.527.600 

603.000 


Grand    Total    291     $7,477,000     177     $7,012,600     30        $779,000     147     $3,445,400     646  $18,714,000 
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Estimating   the   Cost  of  Stone   Work 

The  Article  Shows  How  to  Calculate  the  Cost  of  Constructing 

Stone  Foundations — Getting  Out  the  Stone,  Preparing 

It,  Laying  It  and  Pointing  It 

By  CHAS.  F.  DINGMAN,  M.Am.  Soc.  C.E. 
(Copyright  1922  by  Chas.  F.  Dingman) 


While  it  is  true  that  stone-foundation  work  has 
l)een  almost  entirely  sui)ersede(I  by  c<jncrete  in  many 
parts  of  the  country,  it  is  essential  that  the  well-in- 
formed e.stimator  he  familiar  with  the  method  of  fig- 
uring its  cost. 

It  is  also  improbable  that  the  time  will  ever  come 
when  there  will  not  be  some  call  for  high-grade  jobs 
of  rubble  stone  work,  because  no  other  form  of  con- 
struction can  produce  the  same  variety  of  artistic 
effects. 

This  article  will  not  attempt  to  c(jver  the  subject 
of  estimating  the  cost  of  setting  cut-stone,  architec- 
tural terra  cotta,  artificial  stone,  or  cement  blocks. 
This  will  be  thoroughly  discussed  in  a  later  lesson. 

Since  the  range  of  sizes  and  shapes  of  stones  avail- 
able for  rubble  stone  work  will  vary  widely — hardly 
any  two  lots  of  stone  will  work  out  alike — it  is  not 
practicable  to  develop  as  detailed,  or  as  accurate,  a 
method  of  estimating  as  is  practicable  for  brickwork 
or  for  concrete  work. 

This  makes  it  necessary  to  resort  more  to  the 
method  of  assumptions  than  when  estimating  brick- 
work or  concrete  but,  nevertheless,  the  estimator 
should  strive  to  accumulate  all  the  experience  data 
that  he  can,  taking  care  to  record  his  data  so  that  it 
can  readily  be  used  for  the  purpose  of  estimating 
these  features  of  any  new  work  that  are  comparable 
with  similar  features  of  ])revious  work. 

In  a  later  article,  we  shall  take  up  the  subjects  of 
cost-ke«ping,  cost-distribution,  etc.,  and  show  a  variety 
of  means  to  be  used  for  getting  accurate  cost-records 
and  for  eliminating  all  of  these  unnecessary  opera- 
tions that  creep  into  any  but  the  most  carefully  con- 
sidered cost-accounting  systems. 

In  the  meanwhile,  however,  you  will  do  well  to 
record  the  cost,  in  man-hours  of  the  various  opera- 
tions on  any  rubble-stone  job  coming  under  your  ob- 
servation and  to  compare  them  with  the  information 
contained  in  this  lesson. 

.•\s  we  have  stated  ])reviously,  it  is  not  so  much 
our  intention  to  furnish  you  with  com)>lete  estimat- 
ing data  as  it  is  to  develop  those  of  your  own  abilities 
that  will  serve  to  make  you  a  competent  construc- 
tion-manager. 

Therefore,  the  more  work  that  you  do,  along  the 
lines  just  suggested,  the  more  intimate  will  your 
knowledge  of  building  construction  and  construction 
costs  become  and  you  will  also  find  yourself  develop- 
ing that  keen  judgment  that  is  so  necessary  for 
success. 

Cost  of  Obtaining  Stones 

In  some  portions  of  the  country,  it  is  quite  unusual 
to  build  stone  foundations  from  old  stone  fence-walls 
and,  when  this  is  done,  the  question  of  estimating  the 
cost  of  obtaining  the  stones  is  very  simple. 

In  other  cases,  when  it  is  necessary  to  obtain  the 
stones  from  the  field,  the  cost  can  only  be  obtained 
by  determining,  as  nearly  as  jiossible.  the  necessary 
time  required  to  assemble  them  into  piles  and  load 
them  into  carts  or  wagons,  and  this  time  will  be  de- 


termined by   the  frequency  or  scarcity  of  stones  in 
the  field  that  are  suitable  for  use  in  the  work. 

Where  the  stones  can  be  taken  from  a  gravel-pit 
or  from  a  fence- wall  and  the  sizes  are  such  that  they 
can  be  loaded  by  hand,  the  following  figures  may  be 
used: 

Table  I — Getting  Out  the  Stone 
Time  in   Labor  Hours  per  Cu.  Yd. 

From  Pit     From  Wajl 
to  Wagon     to  Wagon 
Small    round   cobbles   or   bouiders  0.72  0.66 

Large   round   cobbles   or   boulders  0.78  0.70 

Small    split    stones  0.67  0.60 

Large    split    stones  0.75  0.65 

When  it  is  necessary  to  wheel  the  stone  from  the 
pit  or  wall  to  the  wagon,  the  cost  must  be  figured 
as  an  extra  to  the  above  and  one  man  can  load  and 
move  one  cubic-yard  of  stone  an  average  of  100  feet 
per  hour.  ' 

When  figuring  the  quantity  of  stone  and  mortar 
required,  allowance  may  be  made  for  the  various 
openings  in  the  wall  and  the  actual  cubical  contents 
taken  l)ut.  when  figuring  the  cost  of  the  labor,  it  is 
well  to  remember  that  stone-masons  who  take  rubble- 
stone  work  by  the  sub-contract  usually  insist  ui)on 
measuring  entirely  around  the  outside  of  the  founda- 
tion and  not  allowing  for  any  ordinary  o]>cnings. 

They  usually  also  insist  upon  figuring  upon  a  mini- 
mum thickness  of  eighteen  inches,  no  matter  what 
the  actual  thickness  of  the  wall  may  1  e. 

This  is  done  because  there  is  practically  no  avail- 
able data  as  to  the  cost  of  building  jambs  and  cor- 
ners, so  the  assumption  is  made  that  the  saving  by 
reason  of  the  o|)enings  will  balance  the  added  cost 
of  the  jambs  and  corners.  It  is  also  assumed  that 
it  takes  just  as  long  to  build  a  wall  twelve  inches 
thick  as  it  does  to  build  a  wall  eighteen  inches  thick, 
because  of  the  greater  care  re<|uired  in  selecting 
stones  and   plumbing  the   wall. 

Table  II— Building  the  Wall 

(One-and  two-man  stone) 
Hours  Required  per  Cubic  Yard 


18"   to  .10'   thick 


30*   to  48'   thick 


m 
0 

a. 
««« 

V 

X) 

o 
■J 

Masons                                  3.5 

6.35 

1.75 

iM 

Laborers                                3.5 

5.35 

3.5 

iM 

("u.  ft.  Mortar  per  cu.  yd.    7 

7 

8 

8 

Scaffolding  for  all  walls  over  four  feet  in  height 
must  be  figured  as  explained  in  the  following  lesson 
and  added  to  the  costs  obtained  from  these  figures. 

It  was  formerly  the  custom  to  pay  lor  stone-work 
by  the  perch,  and  I  believe  that  unit  is  still  in  vogue 
in  many  parts  of  the  country,  but  just  what  consti- 
tutes a  perch  seems  to  be  subject  to  some  disagree- 
ment.    The    most    commonly    accepted   definition    is 
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16.5  square  feet  of  18-inch  wall  or  24.75  cubic  feet. 
For  this  rtasDU,  I  rect)mmencl  th.e  cubic-yard  as  the 
inost  satisfactory  imit  for  use  in  fij^uring  rubble 
stone-work. 

The  more  nearly  rectangular  in  shajjc  the  stones 
are.  the  less  mortar  will  be  required  for  laying  with 
a  given  thickness  of  joint  and  the  amount  required 
increases. 

The  following  tables  will  give  the  time  necessary 
will  also  be  less  as  the  size  of  the  individual  stones 
to  prepare  the  stones  and  lay  them  : 

Table  III — Preparing  Stone 

Production   in   Square   P'eet  per  Hour.   Cutter's  Time 

Freestone         Granite 
Hammered   Faces  1.25  1. 

Beds  &  Builds  2.50  2. 

Fine   Hammering  '       0..50  0.40 

Table  IV — Laying  Stone 

Labor   Hours  per  Culiic   Yard 
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1-  ^ 
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""  5 
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c  x; 

3    3V 

sol. 

O    3 

rt    u: 

0  0  2 

ou~ 

UCi 

x< 

uu  -- 

'O  -^^ 

0.25 

7. 

6. 

5.25 

4.75 

5. 

6. 

5.25 

Mason 

Laborer 

Cu.  ft.  \ 

Mortar 

per  cu. 

yd.  4  4.  4.  3 

W^hen  the  individual  stones  run  much  over  one- 
half  cul)ic  foot  each,  it  is  usually  necessary  to  set 
them  with  a  derrick.  For  most  ordinary  work  a  hand 
derrick  will  give  very  efficient  service  b.ut  on  large 
operations,  a  power  derrick  can  be  employed. 

In  addition  to  the  actual  cost  of  laying  the  stones 
in  the  wall,  a  very  important  item  in  the  cost  of  stone- 
work is  that  of  pointing  the  exposed  areas  and,  since 
the  kind  and  quality  of  work  demanded  varies  great- 
ly, the  cost  varies  accordingly.  Table  V  gives  the 
data  necessary  for  computing  the  cost  of  the  labor. 
Table   V— Pointing* 

Squar.?  Feet  of  Surface  per  Hour 

Mason     Laborer 

Flat   Stone   Work,   Joints    Raked    Out  •    30  60 

Small  Cobble  Work  Joints  Raked  Out  20  60 

Large    Cobble    Work   Joints    Raked   Out  30  90 

Cobweb   Rubble   Joints   Raked   Out  .30  90 

Random    Ashlar    Joints    Raked    Out  30  90 

Coursed   Ashlar  Joints   Raked   Out  30  90 

Cobweb    Rubble    Smoothed   Joints  20  60 

Random  Ashlar   Smoothed  Joints  20  60 

Coursed  Ashlar  Smoothed  Joints  20  60 

Cobweb   Rubble   Ribbon   Joints  10  30 

Random    Ashlar    Ribbon    Joints  10  30 

Coursed   Ashlar   Ribbon   Joints  10  30 

'Xote — This  table  is  based  upon  having  one  laborer  tend  three  masons, 
if  that  ratio  cannot  be  maintained  proportionate  allowance  must  be  made 
in   the  estimate. 


Good  pi-Ogress  is  reported  on  the  new  Walkerville  High 
School  and  it  is  anticipated  that  the  building  will  be  ready 
for  the  coming  school  session.  A  large  staff  of  workmen 
are  busily  engaged  in  applying  the  finishing  touches,  such 
as  painting,  cleaning,  hanging  of  doors,  etc. 

The  new  filtration  plant  at  Lauzou,  P.  Q.,  was  officially 
opened  recently  by  Mayor  Dorval.  The  new  plant  has  a 
capacity  of  1,200.000  gal.  per  day,  although  the  present  needs 
of  the  town  are  but  600,000  gal.  a'  day.  The  plant  is  the  lat- 
est up-to-date  sand  filtration  type  and  cost  upwards  of  $60. 
000.  It  was  installed  under  the  supervision  of  Mr.  Hamel, 
town  engineer. 


Progress  on  Main  Street  Re- 
grading,  Vancouver 

Pavement  Being  Completed  and  Car  Tracks 

Laid — Supporting   Cylinders  of  Dock 

Walls  Repaired  with  Gunite 

With  the  permanent  pavement  now  practically 
ready  for  the  wearing  surface,  the  Main  Street  re- 
grading  scheme,  Vancouver,  B.  C,  is  nearing  comple- 
tion, as  far  as  the  actual  roadway  portion  of  the 
scheme  is  concerned.  The  pavement,  which  has  a 
concrete  base,  will  have  a  3  inch  bitulithic  or  similar 
wearing  surface,  and  is  built  to  stand  the  heaviest 
traffic,  Main  Street  l)eing  the  principal  artery  out  of 
the  city  towards  the  cities  of  the  Fraser  Valley. 

The  sub-foundation  is  sand,  deposited  by  hydraul- 
ic dredge  on  the  reclaimed  mud  flats  of  this  portion 
of  False  Creek,  which  is  now  the  terminal  yard  of  the 
Canadian  National  Railways.  Reclamation  of  the  area 
included  in  the  Main  Street  work  has  only  recently 
been  completed,  as  the  filling  in  of  this  portion  had 
to  be  delayed  pending  the  completion  of  sewers  and 


Setting    trolley    poles,    completing    pavement    and    setting    brick    gutters    on 
Main    St.,    Vancouver,    B.C. 

main  surface  drains,  and  the  making  of  the  necessary 
connections  with  the  wall  of  the  docks  which  separate 
the  reclamation  area  from  False  Creek  itself. 

Work  in  hand  on  the  scheme  at  present  includes 
completion  of  the  paving,  which  is  being  finished  with 
gutters  of  paving  brick  and  granite  setts  at  the  raw 
ends  of  intersecting  streets  jjcnding  completion  of 
the  system  of  roadways  included  in  the  scheme  of 
beautifying  the  area  in  front  of  the  Canadian  Na- 
tional Station.  Double  lines  of  car  tracks  have  been 
laid,  A\'fith  granite  setts  along  the  rails,  and  the  con- 
struction crew  of  the  B.  C.  Electric  Railway  Co.  is  at 
present  busily  engaged  in  installing  the  overhead 
work.  Hollow  steel  welded  poles  are  being  used  as 
trolley  wire  supports. 

Incidental  to  the  work  in  hand  on  the  general 
scheme,  the  city  works  department  is  carrying  out 
some  repairs  on  the  supporting  cylinders  of  the  over- 
hang of  the  dock  wall.  These  were  built  a  number 
of  years  ago  when  the  scheme  was  first  undertaken, 
since  when  various  causes  have  contributed  to  the 
delay  in  the  completion  of  the  work. 

These  cylinders  have  been  affected  to  some  extent 
by  the  salt  water  of  False  Creek,  which  is  a  tidal  inlet, 
and  the  work  now  in  hand  consists  of  chipping  the 
affected  areas  with  a  pneumatic  chisel  and  coating  the 
parts  with  a  thick  layer  of  cement  mortar.  This  is 
l)eing  successfully  applied  by  the  cement  gun,  and 
makes  a  neat  repair  of  good  appearance  in  a  very 
economical  manner. 


THE  CONTRACT  RECORD 


MS 


G.  Woods  Appeal  to  House  Builders 

Demonstration  Suite  of  Rooms  Effectively  Displays  the  Advantages  of 
Western  Woods— Exhibit  of  Great  Service  to 
Architects  and  Gontractors 


By  L.  L.  BROWN 
British  Columbia  Lumber  Commissioner,  Toronto 

The  beauty  and  utility  of  British  Columbia  woods 
are  being  demonstrated  in  an  effective  way  in  the 
form  of  a  permanent  exhibit  of  a  suite  of  rooms, 
comprising  a  living  room  and  a  dining  room  with 
outside  walls  and  roof  complete,  which  have  been 
ijiiilt  on  the  ground  floor  space  of  the  Hritish  Co- 
lumbia Luml)er  commissioner's  office  at  51  Yonge 
Street,  'i'oronto.  This  exhibit  represents  a  co-op- 
erative effort  i)y  the  liritish  Columbia  provincial 
government  and  tin-  lumber  and  shingle  interests  of 
the  province. 

The  whole  is  a  studied  attempt  to  show  the  people 
(if  l'"astern  Canada  the  full  beauty  of  British  Colund)ia 
woods  when  used  in  the  construction  of  Canadian 
iiouies,  for  it  is  felt  that  the  sturdv  woods  of  Canada 


This  illustration  shows  the  attrictiveness  of  Douglas  Ar  paneUinf 


provide  both  beauty  and  strength  required   for  even 
the  most  palatial  abode. 

Heretofore,  the  intending  builder  has  had  to  visu- 
alize from  small  samples  just  how  a  completed  room 
would  appear  in  these  woods,  but  now  even  the  lay- 
man may  see  at  a  glance  just  how  beautiful  his  home 
may  be  made  by  the  u.se  of  Canadian  grown  wtKjds. 
•And  when  he  considers  that  these  effects  are  obtain- 
ed at  about  half  the  cost  of  using  imported  hard- 
woods, he  will  at  a  glance  see  the  advisability  i»f  em- 
bodying them  in  his  future  home.  Already'  a  great 
deal  of  favorable  comment  and  even  astonishment 
has  been  exjjrts.sed  by  architects,  contractors  and 
hcmebuilders  upon  the  natural  beauty  of  the  wikmIs 
u.sed  and  their  a'da|)tal)ility  f..r 
even  the  finest  class  of  homes. 

The  living  room,  which  is  al>out 
13  ft.  by  16  ft.  is  panelled  in  I'.ri 
tish  Coluni'bia  Douglas  fir.  l-lat 
grain  three-i)ly  woo<l  is  u.sed  in  the 
panels  proper  and  edge  grained 
wood  is  u.sed  for  styles  and  rails 
and  general  trim.  .\t  one  end  is  a 
large  inviting  brick  fireplace.  The 
ceiling  is  beamed  and  with  solid 
Douglas  fir  beams  with  three-ply 
Cottonwood  panels  between.  The 
room  is  finished  in  artistic  subdued 
tones  which  bring  out  the  natural 
beauty  of  the  wood  to  splendid  ef- 
fect. 

Passing  through  an  arch,  one  en- 
ters the  dining  room  which  is  about 
12  feet  by  16  feet  6  inches.  This 
room  is  complete  in  every  way 
with  built-in  china  cabinets]  small 
bay  windows,  brick  and  stone  fire- 
place and  French  doors.  The  walls 
are  panelled  in  Western  hemlock ; 
the  panels  |)r<>per  being  of  flat 
grained   style,   rails  and    trim. 

A  great  deal  of  sur|)rise  concer- 
ning this  wood  is  expressed  by  ar- 
chitects and  homebuilders  for  they 
have  been  a))t  to  confuse  Western 
hendock  with  the  l-iastem  variety 
of  the  .same  name,  which  is  only 
used  for  the  roughest  work.  P.ut 
a  study  of  this  beautiful  nnmi 
shows  that  Western  hemlock  has 
little  in  common  with  the  Kastern 
variety  for  it  is  a  high  grade  wood, 
very  suitable  for  interior  trim.  It 
is  light,  straight  grained,  tasily 
worked  and  takes  a  beautiful  fin- 
ish. 

British  Columbia  retl  cedar 
beams  are  used  for  the  ceiling  of 
the  dining  nxmi  with  admirable  ef- 
fect. It  shows  that  red  cedar  beam- 


906 


THE  CONTRACT  RECORD 


ed  effects  are  suitable  not  only  for 
such  as  the  much  admired  Music 
Room  at  Hart  House,  University 
of  Toronto,  but  that  this  wood  is 
also  effective  in  beautifying  the 
rooms  of  moderately  ])riced  homes. 
The  ceiling-  is  panelled  with  three- 
ply  cotton  wood  veneer  in  a  smooth 
satin,  maple  finish.  Edge  grain 
Western  larch  is  used  for  flooring 
in  this  room. 

Cottonwood  panels  have  been 
little  used  in  the  East  as  yet  for 
pantilling,  but  their  cheapness, 
quickness  of  application  and  ease 
in  finishing  to  any  desired  effect 
will  soon  make  them  very  popular 
for  ])anelling  halls,  dens  and  din- 
ing rooms. 

The  dining  room  may  be  tru- 
ly said  to  be  highly  successful  in 
design  and  general  effectiveness, 
and  there  is  no  doubt  but  that  the 
wcK)ds  shown  will  be  used  largely 
by  future  ihomebuilders  now  that 
they  can  see  the  splendid  effects 
obtainable   with   them. 

The  outer  walls  of  this  "house 
within  a  house"  as  it  has  been  call- 
ed, shows  the  beautiful  effect  ob- 
tained by  the  use  of  liritish  Co- 
lumbia red  cedar  shingles.  The 
twenty-four  inch  Royal  grade  was 
used.  These  shingles  have  sub- 
stantial butts  one  half  inch  in  thick- 
ness. They  were  first  treated  by 
being  dipped  in  a  Dixie  white  paint 
and  then  laid  on  the  wall  with  a 
ten  and  one  half  inch  exposure  to 
the  weather.  Afterwards,  they 
were  given  two  coats  of  Dirie 
white  which  gives  a  splendid  ef- 
fect. 

Thatched   Roof   Effect   in   Shingles 

The  roof  portion  is  of  XXXXX  B.  C.  red  cedar 
shingles  with  some  of  them  bent  to  give  thatched 
roof  effect.  They  were  laid  with  an  irregular  wavy 
exposure  to  the  weather.  Before  laying  they  were 
Creo-Dipped  in  shades  of  green,  red  and  brown. 
This  gives  a  pleasing-  effect  when  they  are  laid  in 
alternate  colors.  As  this  is  one  of  the  first  examples 
of  thatched  roof  effects  in  shingles  to  appear  in  Tor- 
onto, it  is  causing  a  great  deal  of  interest  and  favor- 
a'ble  comment. 

Hot-dipped,  zinc-coated  cut  nails  were  used 
throughout  for  laying  the  shingles.  This  was  done 
with  the  hope  of  influencing  architects,  contractors 
and  homebuilders  to  use  first  class  shingle  nails. 
Too  often  it  has  been  found  that  the  ordinary  wire 
shingle  nail  does  not  give  a  service  nearly  equal  to 
the  life  of  the  shingles.  In  this  connection  it  may 
be  noted  that  already  a  large  number  of  progressive 
retail  lumbermen  are  carrying  a  zinc-coated  shingle 
nail  which  gives  excellent  results  at  a  very  small 
additional  cost,  indeed,  so  small  as  to  be  negligible 
when    the   additional    life    of   the   roof   is    considered. 

Western  white  pine  was  used  for  the  exterior  fin- 
ish and  proved  itself  highly  adaptable  to  the  some- 
what delicate  detail  required  for  trim  around  the 
main  entrance  door. 

The  rooms  are  completely   furnished   with   Cana- 


Exterior   window  and   panelling   in    Western   hemlock 

dian  made  furniture  and  all  lighting  fixtures  are  in- 
stalled as  they  might  be  in  any  home  of  good  taste. 

The  cumulative  effect  of  the  whole  has  resulted 
in  an  exhibit  which  will  have  a  great  educational 
effect  on  Ontario  homebuilders  in  the  use  of  good 
Canadian  grown  woods  for  Canadian  homes. 

It  is  also  hoped  that  this  exhi'bit  will  be  of  great 
service  to  woodworkers  and  manufacturers  of  in- 
terior trim,  by  showing  the  powerful  effect  of  suph 
a  finished  exhibit  as  an  advertising  and  selling  force. 
The  propaganda  of  the  manufacturers  of  substitutes 
must  in  time  have  a  serious  effect  on  the  lumber, 
and  mill  business  in  general  unless  counteracted, 
and  it  would  seem  that  there  is  no  better  way  to  sell 
wood  products  than  by  showing  the  people  what  can 
be  done  with  wood.  Finished  rooms  or  suites  as 
that  now  completed  for  the  British  Columbia  forest 
industries  comprise  a  splendid  way  of  convincing 
even  the  most  exacting  'homebuilder  just  what  can 
be  elone  with  native  grown  lumber. 

Grading  of  B.  C.  Woods 

Another  exhibit  now  under  way  at  the  same  ad- 
dress as  the  exhibit  just  described  is  a  "Grading 
Exhil)it  of  British  Columbia  Woods."  At  the  present 
time  very  few  architects  or  engineers  clearly  specify 
lumber  according  to  actual  grades  and  many  are  the 
misunderstandings  and  disputes  which  arise  from 
this   incomplete   method   of    si)ecifying.      In   order   to 
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overcome  this  and  to  show  the  actual  grading  of 
Uritish  Cohimbia  wf)ods,  it  is  proi)osed  to  place  on 
exhibit  several  pieces  of  each  grade  manufactured. 
Different  sizes  will  be  shown  framed  in  convenient 
display  racks.  All  pieces  will  be  about  ten  feet  in 
length,  so  that  an  excellent  idea  of  grades  can  be 
obtained  by  the  architect  or  engineer  before  specify- 
ing. 

The  same  will  ai)i)ly  to  shingles,  for  market  ex- 
tension men  have  found  that  there  is  room  for  con- 
siderable educational  work  amongst  architects  in 
the  right  specifying  of  shingles.  Few  of  them  are 
aware  that  there  are  other  grades  than  XX  and  XXX 
red  cedar  shingles  and  they  are  always  astonished 
and  pleased  when  shown  XXXXX,  Perfections  and 
Royals  as  manufactured  in  British  Columbia.  In 
this  exihibit  all   grades  will   be  shown   which   will   be 


Built-in  china  cabinet  and   panelling  in  Western  hemlock 

of  great  help  to  architects  and  homebuilders  in  solv- 
ing the  important  itroblem  of  a  durable  roof. 

'ihe  old  time,  easy  methods  of  taking  orders  for 
lumber  have  had  to  bow  to  inevitable  progress,  and 
clean  cut  selling  methods,  ^backed  by  service,  are  now 
recognized  as  necessary  by  all  millnien.  In  this  con- 
nection display  of  woods  embodied  in  the  structural 
and  finished  portions  of  life-size  rooms  should  prove 
weighty  factors  in  the  distribution  of  good  wood. 
The    keen     interest     already     shown     in    the    pioneer 


built-in  exhil»it  of  the  Briti.sh  Columbia  forestry  ser- 
vice bears  this  out  to  the  letter.  Just  as  architects 
and  homebuilders  have  always  studied  the  finished 
effect  of  the  past  domestic  architecture  of  all  ages 
in  search  of  the  beautiful  for  their  own  creations, 
even  .so  will  they  study  with  satisfaction  the  finished 
design  as  shown  in  room  and  suite  exhibits.  When 
they  are  interested  to  the  point  of  desire  they  are 
more  than  half  sf)ld. 


Compressed  Air  Sickness 

Investigations  by  the  Bureau  of  Mines — The 

Provision  of  Medical  Air  Locks  is 

Most  Effective  Remedy 

The  article  in  the  "Contract  Record"  of  August 
16,  i)age  816,  by  W.  G.  Cameron,  entitled  "  Regula- 
tions Needed  to  Reduce  the  Compres.sed  .Air  Hazard" 
drew  attention  to  the  investigation  of  the  Bureau  of 
Mines,  Washington,  I>JC.,  under  Dr.  Edward  Levy. 
His  report  which  has  just  been  issued  brings  together 
the  experience  with  cf)mpressed-air  sickness  obtained 
in  the  work  of  driving  the  I'ublic  Ser\-ice  Commis- 
sions  rapid  transit  tunnels  undtr  the  Kast  River  at 
.Vew  York  within  the  past  half  dozen  years,  and  pre- 
sents a  number  of  conclusions  differing  from  tihose 
previously  accepted,  or  confirming  prior  views  with 
better  evidence.  The  total  number  of  decompres- 
sions for  these  tunnels  was  1,361,461,  in  which  oc- 
curred 680  cases  of  com|)ressed-air  sickness.  Data 
from  the  driving  of  the  Pennsylvania  East  River  tun- 
nels, with  357,000  decompressions  and  3,692  cases  of 
sickness,  are  also  taken  into  account  after  a  report 
published  by  Dr.  F.  L.  Keays  in  1909. 

The  following  review  of  the  report  is  given  in 
Engineering  News-Record. 

Physical  perfection  in  the  worker  is  concluded  to 
be  less  important  than  was  formerly  believed,  on  the 
basis  of  experience  with  mediocre  workers  during 
the  war;  the  essentials  are  normal  lungs,  normal  kid- 
neys, and  a  good  heart,  and  in  older  men  a  blood  pres- 
sure not  too  high.  I>ata  on  the  influence  of  age  are 
uncertain,  but  87  men  known  to  be  over  fifty  years 
old  develoi)ed  only  three  cases  of  sickness,  indicating 
that  "in  selected  men  advanced  age  may  not  be  such 
an  important  factor  as  many  writers  insist."  Obesi- 
ty is  not  found  to  be  an  important  factor;  Dr.  Levy 
says  that  "Men  with  a  moderately-increased  amount 
of  adipose  tissue  are  not  more  susceptible  to  com- 
l)ressed-air  illness  than  is  the  average  individual," 
and  in  consequence  "he  is  less  inclined  than  are  some 
others,  to  enforce  strictly  a  rule  that  no  man  with  a 
tendency  to  fatness  be  employed."  The  outside  tem- 
perature does  not  ai)pear  to  be  a  factor  in  the  in- 
cidence of  compressed-air  sickness,  nor  was  humidity 
found  to  have  any  distinct  effect. 

As  to  the  effect  of  pressure,  it  is  noted  that  all 
of  this  work  proceeded  under  the  New  York  State 
law.  which  limits  the  working  hours  to  eight  (in  two 
(leriods)  for  pressures  up  to  22  lb.,  two  3-hr.  periods 
with  a  rest  interval  of  3  hr.  for  pressures  from  22  to 
29  lb.  inclusive,  two  2-hr.  periods  with  a  rest  interval 
of  2-hr.  for  pressures  from  30  to  34  lb.  inclusive,  two 
1^-hr.  periods  with  a  3-hr.  rest  interval  for  pressures 
from  25  to  39  lb.  inclusive,  two  1-hr.  periods  with  a 
rest  interval  of  4-hr.  for  pressures  from  40  to  44  lb. 
inclusive,  and  two  3/4-hr.  periods  with  a  rest  inter- 
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val  of  S-hr.  for  pressures  froiii  45  to  50  lb.  inclusive. 

Dr.  Levy  agrees  with  earlier  investigations  that 
the  saturation  of  the  tissues  of  the  body  with  nitro- 
gen is  the  cause  of  the  comi^ressed-air  sickness.  Car- 
hon  dioxide'  was  not  found  to  have  any  effect,  within 
the  close  limits  of  control  maintained  on  the  Public 
Service  Commission  work,  where  the  partial  pres- 
sure of  carbon  dioxide  reached  1  per  cent,  only  on 
two  or  three  occasions.  The  symptoms  in  92  per 
cent  of  the  cases  were  localized  ])ain  in  the  body 
(chiefly  jiain  in  the  joints),  vertigo  in  6^^  per  cent., 
and  affections  of  the  central  nervous  systems  (numb- 
ness, ])aralysis.  etc.)  in  1.6  |)er  cent.  Two  deaths  oc- 
curred, from  cihoking  and  collapse  respectively. 
These  distributipn  percentages  agrte  vfcry  closely 
with  corresponding  ones  for  the  Tennsylvania  tun- 
nel work.  The  disease  showed  itself  within  the  first 
hour  after  decompression  in  64  per  cent,  of  the  cases 
(86%  on  Pennsylvania  work),  and  no  case  developed 
after  18  hr.  (23  hr.). 

Treatment  of  compressed-air  sickness,  according 
to  Dr.  Levy,  is  most  effectively  conducted  by  pro- 
viding medical   air   locks   and   arranging   to   have   all 


DeWind-Inglis  Road  Roller 

One  of  the  most  interesting  exhibits  at  the  Cana- 
dian National  F"air  this  year  is  the  new  DeWind- 
Inglis  road  roller.  I'his  is  the  first  gasoline  operated 
roller  to  be  manufactured  in  Canada,  though  a  limited 
number  have  been  imported  from  the  United  States, 
and  used  chiefly  in  Western  and  Eastern  Canada. 
This  new  roller  will  be  manufactured  in  Toronto,  by 
the  John  Inglis  Co.,  Ltd. 

A  numljer  of  advantages  are  claimed  for  the  gaso- 
line ojierated  roller,  it  will  operate  equally  well  on 
kerosene.  It  will  carry  enough  fuel  to  operate  it  for 
three  weeks  or  a  month  continually.  It  has  been  de- 
signed by  Mr.  N.  DeWind,  who  as  long  ago  as  1903 
designed  the  DeWind-Allen  roller,  which  was  later 
built  by  Messrs.  J.  G.  Allen  &  Co^  of  Comber,  near 
Belfast.  Ireland,  and,  who  a  few  years  later,  designed 
the  first  motor  roller  ever  built  in  the  United  States. 

In  all  his  former  designs  Mr.  DeWind  has  been 
under  the  necessity  of  designing  a  chassis  to  fit  a 
slock   gasoline  engine,  or   to   fit   a   stock   engine   into 


the  workers  who  may  be  taken  sick,  whether  on  or 
off  duty,  brought  to  the  medical  lock  for  recompres- 
sion. He  advises  amplfe  time  of  recompression,  par- 
ticularly in  the  more  severe  cases.  Among  his  other 
suggestions  are  that  decompression  by  the  stage  me- 
thod should  be  based  on  an  initial  drop  of  pressure 
to  not  less  tjian  half  the  gauge  pressure  (instead  of 
half  the  absolute  pressure),  that  chilling  due  to  the 
cooling  in  recompression  be  avoided,  that  changing 
of  men  from  one  shift  to  another  be  avoided  as  tend- 
ing to  disturb  living  conditions  and  likely  to  induce 
anemia,  and  that  the  jimits  of  working  'liours  l)ased 
on  pressure  be  changed  by  lowering  the  up])er  limit 
of  each  class,  so  that,  for  example,  the  length  of 
working  period  for  pressures  of  29  lb.  and  34  lb. 
would  be  reduced. 


Messrs.  Compton  &  Co.  Ltd.,  Chelmsford,  England' 
have  published  a  handbook  entitled  "Experiments 
With  The  Slide  Wire  Bridge."  It  is  written  by  Mr. 
David  Robertson,  D.  Sc,  M.I.E.E.,  Professor  of  elec- 
trical Engineering  in  the  University  of  Bristol,  and  is 
specially  designed  for  use  in  the  electrical  laboratory. 
I'rice,  three  shillings  net. 


a  stock  chassis,  but  in  the  present  Canadian  design 
he  had  a  free  hand  in  both  the  design  of  the  engine 
and  the  roller  proper.  For  this  reason  he  has  been 
enabled  to  incorporate  the  best  practice  in  both  engine 
and  roller,  and  the  opinions  of  road  builders  at  the 
Fair,  which  have  been  freely  expressed,  indicate  that 
this  Canadian-made  motor  roller  is  the  best  of  its 
type  that  has  been  turned  out.  A  U.  S.  highway 
engineer  visiting  the  Fair  this  year  gives  it  as  his 
opinion  that  at  least  50  per  cent,  of  the  rollers  now- 
being  purchased  in  the  United  States  are  motor  driven. 

Another  feature  that  is  well  worthy  of  mention, 
in  this  northern  climate,  is  the  water  circulation  sys- 
tem. Water  is  circulated  from  the  tank  through  the 
jackets  by  a  inimp.  The  jackets  drain  themselves 
when  the  engine  is  shut  down,  so  that  all  danger  of 
frost  is  removed.  As  soon  as  the  engine  starts,  the 
pump  again  brings  the  water  from  the  tank  into  cir- 
culation. A  further  feature  that  practical  roller  men 
will  appreciate,  is  that  the  bearings  of  the  rear  axle 
and  pinion  shaft  are  so  constructed  that  either  shaft 
or  axle  can  be  dropped  down  and  taken  out  with- 
out removing  any  of  the  parts  mounted  on  them.  A 
view  of  the  new  roller  is  shown. 
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Concrete  Basements  and  Foundations 

Instructions  Issued  by  the  Portland  Cement  Association  Concerning 

the  Use  of  Monolithic  Concrete  or  Concrete  Blocks  for 

Foundation  Walls — Ensuring  Watertightness 


Concrete  fountlatiun  and  basement  walls  are  of 
two  types,  those  made  of  concrete  cast  in  place  and 
those  built  of  precast  units,  such  as  concrete  block. 
Roth  types  have  proved  satisfactory.  Concrete  block 
walls  are  usually  less  expensive  than  solid  concrete 
walls,  but  where  loads  are  very  heavy  or  where  there 
is  a  severe  side  thrust  of  soil  as  in  deep  cellars  or 
hillside  locations  solid  concrete  walls  are  usually  pre- 
ferable. Where  unusual  strength  is  required  steel 
reinforcement  and  concrete  pilasters  or  buttresses  are 
easily  added. 

Designing  the  Foundation  Wlall  and  Footing 

Concrete  foundation  walls  and  footings  must  have 
sufilicient  strength  to  support  the  weight  of  the  build- 
ing safely  and  without  settlement.  When  the  founda- 
tion serves  as  a  basement  wall  it  must  have  strength 
to  withstand  the  lateral  pressure  of  the  soil  and  also 
must  be  watertight. 

For  all  types  of  buildings  it  is  essential  to  extend 
the  foundation  below  possible  frost  i)enetration  even 
though  firm  bearing  soil  is  found  at  a  shallower  depth. 
Then  the  foundation  w'ill  not  be  upheaved  by  freez- 
ing. The  depth  to  which  frost  penetrates  varies  and 
may  be  as  much  as  6  feet  in  sections  where  winters 
are  severe. 

The  base  of  the  foundation  is  usually  given  a 
"spread"  or  "footing"  to  distribute  the  weight  of  the 
building  over  a  larger  area  than  covered  by  the  area 
of  the  base  of  the  walls.  In  determining  the  width 
of  footings  the  character  of  the  soil,  as  well  as  the 
weight  of  the  .structure,  must  be  taken  into  account 
as  the  load  bearing  capacity  of  different  soils  varies. 
The  following  table  indicates  the  safe  loads  for 
various  soils: 

Soft  clay    1   ton     per  square  foot 

Wet  sand 2  tons  per  square  foot 

I'^irm  clay 2  tons  per  square  foot 

1m nc  and  dry  sand 3  tons  per  square  foot 

Hard  dry  clay    4  tons  per  square  foot 

Coarse  sand 4  tons  per  square  foot 

Gravel     6  tons  per  scpiare  foot 

To  calculate  the  proper  width  of  footing,  it  is  neces- 
sary to  estimate  the  load  to  be  carried  (the  weight 
of  the  building  and  contents)  and  to  ascertain  or 
make  reasonable  assumption  of  the  bearing  power  of 
the  soil  where  the  building  is  to  be  located. 

Under  the  basement  walls  of  a  barn,  a  concrete 
footing  2  feet  wide  and  12  inches  deep  will  usually 
be  sufficient.  Small  resiidences  generally  recjuire  foot- 
ings IS  inches  wide  and  12  inches  deep.  Footings  12 
inches  wide  and  K  inches  thick  will  serve  for  farm 
buildings  such  as  hoghouses.  poultry  houses,  milk- 
houses  and  buildings  of  that  size. 

A  foundation  wall  <S  to  12  inches  thick  is  generally 
ample  for  small  structures  not  more  than  two  stories 
high.  Basement  walls  for  residences  are  also  made 
from  S  tt>  12  inches  thick.  .Small  structures,  such  as 
poultry  houses,  milkhouses  and  garages,  require  foun- 
dation walls  from  f)  to  <S  inches  thick. 

The  following  table  gives  the  thicknesses  of  base- 


ment walls  and  upi>er  story  walls  of  residences  and 
apartment  buildings  recommended  in  the  .Vmerican 
Concrete  Institute  Specifications  for  Concrete  Building 
Klock,  Brick  and  Tile: 


No.  of 

Basement 

1st 

story 

2nd 

story 

3rd  story 

4th  story 

stories 

inches 

inches 

in 

ches 

inches 

inches 

1 

8 

8 

— 

— 

— 

2 

10 

8 

8 

— 

— 

3 

12 

12 

10 

8 

— 

4 

10 

12 

12 

10 

8 

Concrete  Footings 

The  usual  |)ractice  is  to  lay  monolithic  concrete 
footings  for  all  types  of  foundation  wails.  They  are 
easy  to  build  and  insure  uniform  distribution  of  the 
weight  of  the  building  on  the  soil.  They  ])rovide  an 
even  surface  on  which  to  start  laying  the  wall  proper 
whether  block  or  monolithic. 

Monolithic   Foundations 

In  building  foundations  for  small  structures  with- 
out basements,  the  earth  walls  of  the  foundation  trench 


Forms  for  foundation  walls 

may  be  so  firm  as  to  make  it  unnecessary  to  use  spe- 
cially built  forms  for  that  part  of  the  wall  below  grade. 
The  trench  should  be  excavated  carefully  so  that  the 
sides  will  be  even  and  vertical,  and  care  should  be 
taken  not  to  knock  earth  into  the  trench  when  de- 
positing or  spading  concrete.  Planks  placed  along- 
side the  trench,  will  help  to  protect  the  edges  and 
provide  a  convenient  runway  for  wheelbarrows.  In 
soft  ground  and  for  walls  above  ground  level,  forms 
are  required. 

Forms 

Well  sea.soned.  air  dried  lumber  is  best,  as  green 
lumber  will  shrink  if  not  kept  wet.  thus  opening  cracks 
in  the  forms  through  which   water  carrying  cement 
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will  'leak  when  the  ccjncrete  is  placed.  It  is  best  to 
use  lumber  that  has  Ijeen  dressed  at  least  on  one  side 
and  on  the  edges,  because  the  boards  will  fit  closely 
tog-ether  and  the  i)laned  surface  next  to  the  concrete 
will  reduce  the  labor  of  removing  and  cleaning  forms. 
Tongued  and  grooved  lumber  is  often  used  for  form 
sheathing,  and  is  recommended  for  tight  forms.  Form 
lumber  should  be  imifonji  in  thickness,  as  any 
inequalities  of  thickness  cause  unevenness  on  the  con- 
crete surface. 

Posts  and  studs  for  supporting  forms  must  be 
sufficiently  stiff  and  strong  to  hold  forms  in  true 
line.  Forms  should  always  be  rigid  and  well  braced 
in  order  to  withstand  the  pressure  of  wet  concrete 
and  produce  a  straight,  even  wall  without  bulges  or 


Forms  for  foundation  wall  above  grade 

depressions.  For  keeping  inside  form  surfaces  the 
proper  distance  apart,  inner  and  outer  sections  should 
be  clamped  or  wired  together,  against  wood  "spacers" 
or  "spreaders"  of  a  length  equal  to  the  desired  wall 
thickness.  The  spreaders  are  removed  as  the  forms 
are  filled  with  concrete. 

Forms  should  be  so  built  that  if  it  is  desired  to 
use  them  again  or  to  use  the  lumber  for  other  work, 
they  can  be  "knocked  down"  with  least  injury  to  the 
lumber.  Screws  or  special  double  headed  nails  are 
often  used  instead  of  common  wire  nails  for  making 
forms. 

To  prevent  concrete  from  sticking  to  the  forms 
and  to  aid  in  their  removal,  crude  oil,  soft  soap  or 
whitewash  should  be  painted  on  the  forms  before 
placing  concrete,  this  being  repeated  each  time  the 
forms  are  used. 

Retaining  Walls 

Foundations  for  deep  cellars  and  basements  for 
buildings  on  sidehili  locations  must  often  withstand 
a  heavy  pressure  from  the  soil.  These  foundations 
are  then  designed  as  retaining  walls.  They  require 
careful  design,  and  if  the  builder  is  not  familiar  with 
the  principles  of  retaining  wall  design,  he  should  con- 
sult a  competent  structural  engineer.  Basement  walls 
of  large  barns  are  often  designed  as  retaining  walls. 
For  most  residences  and  farm  buildings  the  ordinary 
basement  walls  have  sufficient  strength  to  withstand 
soil  pressure. 

Concrete  Mixtures 

If  the  foundation  is  located  in  soil  that  is  not  well 
drained  and  is  to  form  part  of  the  enclosure  of  the 
basement  or  cellar,  a  1:2:3  mixture  (1  part  cement, 
2  parts  sand  and  3  parts  pebbles  or  broken  stone)  is 
recommended  for  such  work  to  insure  watertight  con- 
struction.    For  most  foundation  work  a   1 :2jX  :4  and 


in  some  cases  a  1 :2i4  :5  mixture  w'JU  be  found  satis- 
factory. Sand  should  be  clean  and  well  graded  in 
size  u])  to  one-fourth  inch.  Pebbles  or  crushed  stone 
should  also  be  clean,  hard  and  well  graded,  ranging 
in  size  from  one-fourth  inch  up  to  lyi  inches  or  more, 
depending  on  the  thickness  of  the  foundation  wall. 

Use  only  enough  water  to  produce,  after  thorough 
mixing,  a  ])lastic  workable  mixture.  Too  much  water 
produces  a  slopjjy  mixture,  resulting  in  a  concrete 
of  inferior  strength  and  too  little  water  results  in  a 
porous  concrete  also  deficient  in  strength.  From  6  to 
7  gallons  of  water  per  sack  of  cement  will  usually  pro- 
duce about  the  right  consistency  for  a  1 :2j/2  :4  con- 
crete. 

Concrete  should  be  placed  in  the  forms  in  layers 
of  from  6  to  not  more  than  10  inches  deep  and  in  a 
continuous  operation  if  possible  to  avoid  construc- 
tion seams.  Concrete  of  the  consistency  described 
above  will  require  only  light  tamping  but  should  be 
well  spaded  next  to  form  faces  to  obtain  smooth, 
even  surfaces.  It  is  well  to  complete  a  foundation  or 
wall  in  one  day's  operation  if  possible  so  as  to  avoid 
construction  seams.  If  it  is  necessary  to  stop  work 
before  a  wall  can  be  finished  the  concrete  should  be 
leveled  in  the  forms  and  the  surface  roughened  by 
scratching  it  or  by  placing  large  pebbles  in  it  pro- 
jecting about  half  way  out  of  the  concrete.  This  will 
help  to  secure  a  good  bond  between  old  and  new  layers 
of  concrete  when  work  is  resumed.  Before  deposit- 
ing an  additional  layer  of  concrete  the  roughened  sur- 


Forms    for    foundation    walls 

face  of  old  concrete  should  be  scrubbed  to  remove  any 
dirt  or  scum  and,  just  before  placing  new  concrete, 
it  should  be  painted  with  cement  and  water  mixed 
to  the  consistency  of  thick  cream. 

Frozen  Concrete 

Concrete  may  be  placed  safely  even  in  cold  weather 
if  water,  sand  and  stone  are  heated  and  the  finished 
work  is  protected  from  frost.  Heat  hastens  and  cold 
delays  the  hardening  of  concrete.  Under  conditions 
favorable  for  hardening,  concrete  soon  acquires  suffi- 
cient strength  to  be  safe  against  damage  by  frost. 
The  warmer  it  is  kept  the  sooner  will  it  reach  this 
degree  of  hardness.  Concrete  which  has  frozen  be- 
fore it  has  thoroughly  hardened  is  often  mistaken  for 
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properly  liartlciicd  loncrctc  but  vvlicu  it  thaws  it  will 
soften. 

Reinforcement  in  Foundation  Walls 

If  the  wall  is  to  carry  extremely  heavy  loads  or  is 
to  he  subjected  to  excessive  side  pressure,  vibration 
or  luiusual  strains,  steel  reinforcement  must  be  used. 
Reinforcement  is  also  used  in  walls  above  ground  to 
counteract  exjjansion  and  contraction  caused  by  tem- 
jjerature  changes.  Reinforcing  rods  are  also  requiretl 
over  door  and  window  o])enings.  The  size  and  num- 
ber of  rods  will  be  governed  by  the  width  of  the 
openings  and  weight  of  the  su])er-structure.  The 
design   of    reinforcement    involves    the   application   of 


Concrete  block  used  in  basement  construction 
should  have  great  compressive  strength  or  carrying 
ca])acity.  'Ihe  block  sh(juld  devekjp  an  average  ulti- 
mate compressive  strength  of  1,000  pounds  per  square 
inch  over  the  gross  area  of  the  block  when  28  days 
old. 

I'"or  the  foundation  wall  below  grade,  smooth  faced 
unsurfaced  block  are  used.  Unsurface<l  block  are 
also  used  above  grade  also  when  the  wall  is  ty  be 
stuccoed.  Block  having  sm(K)th  faces  or  special  fac- 
ings of  selected  aggregate  are  recommended  if  stucco 
is  not  to  be  applied. 

Care  is  needed  when  laying  concrete  block  to  se- 
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Typical  method  of  building  basement  in  wet  soils.  Note  the  tar  joint    between    wall    and    pavinK,    and    the   drain    tile    below    floor    level 


engineering  principles  and  is  best  done  by  an  experi- 
enced engineer. 

Concrete  Block  Basement  WWls 

Concrete  block  are  now  in  common  use  for  the 
construction  of  basement  walls.  They  may  be  laid 
quickly  and  economically  because  the  units  are  re- 
latively large,  and  uniform  in  shape.  No  forms  are 
required.  The  air  spaces  in  the  block  help  to  pro- 
vide a  dry,  well  insulated  wall  as  well  as  effect  a 
saving  in  concrete  and  make  the  units  lighter  and 
easier  to  handle. 


cure  a  strong,  watertight  wall.  Mortar  for  laying 
block  is  usually  mixed  in  the  proportion  of  1  sack 
of  Portland  cement  to  2  cubic  feet  of  sand.  The  sand 
should  be  clean  and  well  graded.  By  "well  graded" 
is  meant  that  the  particles  should  not  be  all  fine 
nor  all  coarse  but  should  be  made  up  of  fine,  inter- 
mediate and  coarse  particles.  Sand  should  pass 
through  a  screen  having  meshes  W  inch  square.  Mix 
only  enough  mortar  at  one  time  for  30  minutes'  work. 
Retempered  mortar  should  not  be  used  as  its  strength 
will  be  reduced. 

Before  the  block  are  laid  they  should  be  moistened 
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with   water  so   that   they   will   not   absorb    too   much 
water  from  the  mortar,  thus  reducing  its  strength. 

In  first  class  masonry  work  joints  are  usually 
made  from  one-fourth  to  three-eighths  inch  thick.  All 
joints  should  be  well  fitted  with  mortar  and  carefully 
pointed.  Joints  on  the  outside  wall  below  grade 
should  be  struck  flush  with  the  wall  surface. 

Constructing  a  Watertight  Basement 

The  time  to  make  a  basement  wall  watertight  is 
when  it  is  built.  It  costs  less  to  build  a  watertight 
wall  than  to  repair  a  leaky  one  later.  If  properly 
made,  a  concrete  wall  is  watertight.  The  aggregates 
must  be  carefully  graded  and  properly  proportioned 
with  the  correct  amount  of  cement  and  water  and 
then  mixed  and  placed  as  previously  described.  How- 
ever, it  is  not  always  easy  to  get  first  class  work- 
manship and  when  the  foundation  is  located  in  heavy 
water-logged  soils,  water  may  find  its  way  through 
construction  seams.  To  allow  for  the  possibility  of 
defective  workmanship,  it  is  well  to  use  the  additional 
precautions  shown  in  one  of  the  sketches.  Similar 
methods  are  used  for  repairing  leaky  basements  and 
for  insuring  watertightness  in  basements  built  of  con- 
crete block  or  concrete  structural  tile. 

In  each  case  a  line  of  concrete  drain  tile  is  placed 
entirely  around  the  outside  of  the  footing  and  is  con- 
nected to  a  suitable  outlet.  The  excavation  above 
the  tile  is  filled  to  within  a  foot  of  the  grade  line  with 
gravel,  cinders  or  some  other  material  of  a  porous 
nature  to  provide  a  fill  that  will  allow  water  to  seep 
through  quickly.  When  the  foundation  is  erected 
so  near  another  building  that  it  is  impossible  to  run 
a  line  of  tile  around  the  outside,  the  tile  may  be  placed 
on  the  inside  of  the  footing  and  slightly  below  it. 
When  there  is  considerable  water  in  the  soil  it  is 
often  advisable  to  place  lines  of  tile  both  inside  and 
outside  of  footings. 

As  a  further  precaution  in  securing  a  dry  base- 
ment, two  or  more  coats  of  cement  plaster  mixed  in 
the  proportion  of  1  sack  of  Portland  cement  to  2  cubic 
feet  of  clean,  well  graded  sand  may  be  applied  to 
the  exterior  surface  as  soon  as  wall  forms  are  re- 
moved or  in  the  case  of  a  concrete  block  wall  just 
as  soon  as  the  mortar  joints  have  hardened.  The 
wall  surface  should  first  be  thoroughly  dampened. 
A  similar  coat  of  cement  plaster  may  be  placed  on 
the  inside  surface  if  desired. 

Another  common  method  of  wall  treatment  is  to 
coat  the  exterior  surface  with  hot  tar,  pitch  or  some 
other  suitable  asphaltic  preparation  using  a  broom  or 
fiber  brush.  The  wall  must  be  clean  and  dry  when 
this  coating  is  applied,  otherwise  it  will  not  adhere. 
The  plaster  treatment  is  generally  the  most  satis- 
factory method. 

Basement  Floors 

A  concrete  basement  floor  should  be  at  least  4 
inches  thick.  It  may  be  of  two-course  construction 
using  a  base  of  1  iZj^  :4  concrete  and  a  three-fourths 
inch  top  coat  of  1 :2  cement  sand  mortar  or  it  may 
be  of  one-course  construction  using  a  1:2:3  concrete 
throughout.  In  the  latter  case  mortar  is  brought  to 
the  surface  by  careful  tamping  and  a  dense,  even  sur- 
face is  produced  by  finishing  with  a  wood  float.  A 
little  1  :2  mortar  may  be  used  in  finishing  if  needed. 
In  general  the  one-course  construction  method  is  sat- 
isfactory. 

If  the  soil  is  water-logged,  special  care  should  be 
taken   to  make   a   tight  joint   between    the   floor   and 


the  wall  in  the  manner  shown  in  the  cut.  Strips  of 
bevelled  siding  well  oiled  or  soaped  are  placed  against 
the  walls  in  the  manner  indicated.  These  are  taken 
out  just  as  soon  as  concrete  has  hardened  sufficiently 
to  stand  by  itself.  This  can  usually  be  done  within 
a  few  hours  after  concrete  is  placed.  The  joint  is 
ipoured  full  of  hot  tar  later,  the  tar  being  calked  or 
rammed  home. 

Where  the  situation  of  the  basement  is  such  that 
the  ground  water  level  is  likely  to  rise  above  the  floor 
level,  further  precautions  should  be  taken  to  prevent 
leakage  since  the  construction  becomes  similar  to  the 
building  of  a  tank,  except  that  external  and  not  in- 
ternal i)ressure  must  be  provided  against.  It  may  be 
necessary  to  make  the  walls  thicker  and  to  place  rein- 
forcement in  the  walls  and  floor.  Such  cases  require 
special  design  for  walls  and  floor  and  this  should  be 
made  by  an  experienced  structural  engineer. 

Attaching  Sills  and  Plates  to  Concrete  Walls 

Sills  and  plates  of  frame  structure  should  be  bolted 
down  to  concrete  walls.  The  anchor  bolts  should  be 
imbedded  in  the  concrete,,  the  anchor  l)olt  being  sup- 
l>orted  by  a  block  laid  across  the  form  while  con- 
crete is  being  placed. 

Setting  Door  and  Wtindow  Frames 

Frames  for  doors  and  windows  may  be  set  before 
the  walls  are  built  or  they  may  be  inserted  after  walls 
are  completed.  In  the  first  case  the  frames  are  care- 
fully set  in  iproper  place  in  the  forms  before  concrete 
is  placed.  Spikes  are  partly  driven  into  backs  of 
frames  so  that  when  concrete  is  placed  they  will  be 
securely  tied  to  the  wall.  When  frames  are  set  after 
wall  is  built  rough  "bucks"  must  be  set  in  forms  to 
provide  the  required  openings.  Nailing  blocks  are 
lightly  tacked  to  the  backs  of  the  bucks.  When  con- 
crete has  hardened  the  bucks  are  removed,  leaving  the 
nailing  blocks  firmly  imbedded  in  the  concrete  with 
one  surface  exposed.  The  frames  are  then  set  and 
nailed  to  the  blocks.  The  first  method  is  the  simpler 
ar.d  insures  the  tighter  joint,  and  is  generally  used 
in  all  except  the  highest  class  of  construction. 

In  constructing  concrete  block  walls,  the  frames 
are  usually  set  and  built  in  place  when  the  block  are 
laid.  The  frames  may  be  anchored  to  the  wall  by 
driving  spikes  ])artly  into  back  of  frames  at  mortar 
joints. 


The  Materials   Market 

The  anticipated  advance  in  the  retJiil  price 
of  steel  took  place  last  week  in  the  following 
lines:  Mild  bars,  54  in-  and  heavier  went  from 
$3.25  to  $3.50  per  100  lbs.;  bands,  3/16  and  lighter, 
from  $3.75  to  $4.00;  twisted  and  deformed  bars, 
from  $3.00  to  $3.35;  angles,  channels  and  tees, 
under  3  in.,  from  $3.25  to  $3.60;  galvanized  sheets, 
28  gauge,  from  $6.00  to  $6.20  and  galvanized  cor- 
rugated sheets,  28  gauge,  from  $6.00  to  $6.20. 
The  only  other  movement  noted  in  the  building 
supplies  market  in  this  district  was  a  drop  in  raw 
and  boiled  linseed  oils,  the  former  coming  from 
$1.20  to  $1.10  per  gal.  and  the  latter  from  $1.23 
to  $1.13. 
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Where  Paper  Profits  in  Highway  Con- 
struction Disappear 

The  Uncertain  Factors  That  Eat  up  Money  and  Leave  the  Contractors 

at  a  Loss  —Costs  Vary  Widely  and  Lost  Time  and  Weather 

Delays  Make  Profits  Doubtful 


111  tin-  "Contract  Record'  of  I'ebruary  8,  1922, 
pajije  130,  an  article  on  the  above  toi)ic  by  H.  H. 
Wilson,  threw  some  lij^lit  on  the  factors  that  cause 
supposed  profits  to  turn  into  losses  and  eini)hasized 
the  need  of  careful  study  and  exjjerience  to  mini- 
mize the  uncertainties  of  contracting.  Another  anal- 
ysis of  this  important  subject  by  a  success'ful  hisjh- 
vvay  contractor  is  contained  in  the  current  issue  of 
"The  Constructor,"  the  official  publication  of  the 
Associated  (Jeneral  Contractors  of  America.  'Jhe 
author  is  W.  F.  Creijjfhton,  of  J""()ster  and  Crei.nhton 
to.,    Xaslnille,   Tenn.      ilis   comments   follow: 

It  is  |)rcsup])osed  that  the  contractor  is  "from 
.Missouri"  when  prejiaring  his  bids,  and  has  f^iven 
them  th.e  intelli!.^ence  and  dilij^ence  he  expects  to 
l)ut  forth  in  executinjjf  the  work,  if  successful,  and 
that  all  known  items  of  overhead  (such  as  officers' 
salaries,  interest  on  i;etaiiied  percentages  and  in- 
vested cai)ital,  bond,  cost  of  preparing  estimates, 
field  and  main  office  ex|)ense,  taxes)  and  that  all 
direct  charges  (such  as  freight,  setting  uj)  and  mov- 
ing ])lant,  depreciation,  dei)letion,  repairs  and  stor- 
age on  all  equipment,  public  and  employees'  liabil- 
ity insurance,  camp  site  rental,  small  tools,  etc.) 
have  been  included  as  cost  before  profit  is  added. 
Incidentally,  W.  O.  Winston,  past  president  of  the 
.\ssociated  CJeneral  Contractors,  and  dean  of  suc- 
cessful engineering  contractors,  when  asked  how 
much  profit  should  be  added,  replied:  "If  you  are 
sure  of  your  cost,  add  ten  per  cent  for  contingencies 
and  ten  per  cent  for  i)rofit."  Repeating  that,  with 
the  assumi)tion  that  these  items  have  been  included 
as  cost  and  the  desired  profit  added,  the  object  here 
will  be  to  show  why  this  paper  profit  is  seldom  rea- 
lized. 

Causes  for   Losses  , 

h'irst.  Most  contracts  i)repared  by  engineers  are 
one  sided,  and,  with  few  exceptions,  the  inter|)reta- 
tion  by  the  author  results  in  loss  to  the  contractor. 

Second.  There  is  a  tendency  among  resident  en- 
gineers to  underestimate  work  done  each  month, 
which  largely  increases  the  interest  on  capital  need- 
ed to  carry  the  job. 

Third.  The  growth  of  automobile  traffic  and  the 
consequent  injury  to  highways  has  'b.?en  so  rapid 
that  engineering  practice  has  not  agreed  on  the  best 
type  of  roads  and  methods  of  construction;  conse- 
quently, there  is  no  authority  to  guide  insp.?ctors ; 
therefore,  each  acts  from  an  independent  viewpoint, 
with  the  result  that  methods  learned  under  one  en- 
gineer's supervision  will  not  satisfy  another. 

I-'ourth.  Contractors  are  necessarily  of  an  opti- 
mistic disposition  and  are  inclined  to  take  their  cost 
data  from  a  few  days  of  good  work  on  a  previous 
job  rather  than  from  an  average  yearly  cost,  and  the 
principal  reason  for  disap|)ointment  is  this  tendency. 
To  particularize : 

Costs  of  Excavation 

TIic  first  item  o(  building  a  highway  is,  of  course 


the  excavation.  In  many  places  this  includes  clear- 
ing and  grubbing,  removing  structures  (which  may 
be  a  fine  residence),  fences,  telephone  poles,  etc. 
While  it  is  seldom  done  carefully,  the  c(jst  of  these 
items  may  be  estimated  with  reasonal)le  accuracy; 
but  most  contractors,  basing  their  cost  data  from  ex- 
perience gained  in  railroad  grading,  overlook  them 
and  also  fail  to  realize  that  the  small  amount  of  ma- 
terial to  be  handled  per  mile,  the  accuracy  of  the 
surface  re(|uired.  the  necessity  for  thoroughly  com- 
pacting the  embankment,  the  cost  of  preparing  shf)ul- 
ders  after  the  surface  is  ajjplied — months  later,  when 
rains  may  have  washed  away  much  of  the  material 
intended  for  that  use — make  highway  grading  an  en- 
tirely different  and  vastly  more  ex|)ensive  problem 
than  railroad  grading,  but  with  the  same  risk  of  find- 
ing good  or  bad  material.  (Irading  costs  often  vary 
100  per  cent,  to  200  |)er  cent,  above  a  carefully  pre- 
pared estimate.  Thomas  H.  McDonald,  chief  of  the 
United  States  l>ureau  of  Public  Roads  after  an  an- 
alysis of  excavation  costs  over  the  entire  country. 
says :  "The  man  who  attempts  to  forecast  the  cost  of 
excavation  from  a  knowledge  of  previous  cost,  is  a 
most  intre])id  individual."  ' 

Difficulties  of  Surfacing 

Then  the  surfacing — if  done  with  gravel,  and  the 
contractor  is  i)aid  by-  the  cubic  yard,  loose  or  by 
weight,  the  problem  is  simply- one  of  locating  suit- 
able pits,  selecting  efficient  loading  and  transjwrting 
e(|uipment.  allowing  for  bad  days  and  breaks-down 
of  equipment..  si)reading  and  rolling.  lUit  where  he 
is  paid  for  a  certain  thickness  after  compacting,  he 
faces  the  imi)ossible  task  of  estimating  the  amount 
of  loose  material  required,  because  different  materi- 
als compress  to  a  different  extent,  some  requiring  25 
per  cent  excess,  others  .SO  per  cent.  The  srfme  un- 
certainty applies  to  the  application  of  crushed  stone 
and  in  all  classes  of  highway  construction  the  quanti- 
ties handled  are  so  large,  that  a  very  slight  error  in  . 
judgment  runs  up  into  a  large  total. 

With  hand  placed  ba.se,  added  difficulties  are  en- 
countered, as  the  location  and  ojwration  of  stone 
quarries  are  necessary.  This  is  similar  to  any  other 
operation,  and  it  is  well  known  that  mining  is  a  haz- 
ardous industry  ;  even  in  gold  mines,  it  is  estimated 
that  more  money  has  be.°n  sunk  into  them  than  has 
been  taken  out.  The  quarries  should  be  located  with- 
in a  reasonable  distance  of  the  road  and  at  the  pro- 
per distance  apart,  with  light  over  burden;  the  stone 
should  be  suitable  and  easily  worked ;  semi-.skilled 
labor  is  required  and  efficient  equi')nient  necessary. 
.\'o  experience  can  positively  locate  a  quarry  ans- 
wering the  above  re(|uirements ;  and  it  is  frequently 
found  that  stone  i)as!i;ing  the  French  coefficient  test 
will  disintegrate  after  a  few  months  in  the  wtather. 
other  stone  that  will  pass  the  test  cannot  be  drilled 
or  sledged,  suitable  stone,  located  in  one  part  of  the 
quarry,  may  entirely  dissapear  on  account  ui  a  geo- 
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logical  fault  and  the  remainder  be  worthless ;  these 
conditions  may  easily  cause  a  variation  in  cost  of  100 
per  cent.,  which  on  ten  miles  of  penetration  road 
with  stone  base  may  amount  to  $20,000. 

Where  the  material  is  delivered  on  cars  the  chief 
cause  of  uncertainty  and  consequent  loss  is  due  to 
shortage  of  railroad  equipment,  indifferent  service  by 
the  railroads  in  handling  a  commodity'  at  a  low  freight 
rate,  and  the  cost  of  well  located  team  tracks. 

Loss  of  Time 

The  above  may  easily  use  up  Mr.  Winston's  10 
per  cent,  for  contingencies,  but  there  is  another  cause 
affecting  highway  work  more  than  any  other,  and 
that  is  the  cost  due  to  lost  time  on  account  of  bad 
weather,  where  the  material  must  be  hauled  over 
soft  roads.  After  every  shower  for  several  days  the 
roads  are  too  soft  for  trucks  or  too  slick  for  the  roller, 
and  in  cold  weather  asphalt  and  concrete  cannot  be 
placed.  On  such  a  contract  we  only  worked  87  days 
between  July  4  and  December  31,  1921,  while  on  a 
similar  job  over  hard  roads,  during  the  same  period, 
we  worked  142  days.  The  State  Highway  Depart- 
ment of  Iowa  reports  that  an  average  of  31  contrac- 
tors in  their  State  could  have  completed  the  1921  sea- 
son's work  in  143-3/10  calendar  days  had  there  been 
no  delay. 

Rental  Charges  for  Equipment 

Consider  the  waste  and  how  the  profits  disappear 
when  a  contractor  estimates  his  rental  cost  on  a  use 
of  250  days  in  the  year  and  only  gets  114. 

For  example,  a  properly  equipped  and  well-organi- 
zen  road  job,  ten  miles  long  surfaced  with  an  eight- 


inch  modified  Telford  base  and  a  two  and  one-half 
inch  asphatlt  penetration  coat  costing  $200,000  will 
require  one  year  for  the  grading  and  one  year  for 
the  surfacing.  The  equipment  for  the  grading  will 
be  fifty  mules,  six  dump  carts,  ten  dump  wagons, 
sixteen  wheel  scrapers,  five  drag  scrapers,  one  stump 
puller  and  one  pumping  outfit.  The  daily  rental  of 
this  outfit,  according  to  the  rental  schedule  prepared 
by  the  Associated  General  Contractors,  considering 
the  live  stock  at  $1  per  head,  will  be  $58;  the  time  of 
the  su])erintendent,  timekeei^er  and  steady-pay  men 
will  be  $23  i)er  day ;  the  overhead  will  l)e  not  less 
than  $4  per  day,  making  a  total  of  $82  for  each  day, 
including  Sunday,  that  the  equipment  is  idle. 

For  the  base  and  surface  there  will  be  required 
two  tractors,  two  graders,  three  10-ton  rollers,  two 
portable  crushing  outfits,  four  quarry  outfits,  one  oil 
distributor  (with  tank  and  boiler),  eight  33/2-ton 
trucks,  one  1-ton  truck,  one  passenger  car.  The  ren- 
tal of  this  will  amount  to  $60  per  calendar  day.  Ad- 
ding for  the  steady-pay  men  $23  per  day  and  $12  for 
overhead,  makes  a  total  of  $95  per  day ;  therefore,  if 
only  180  days  are  worked  on  the  grading  in  a  year 
the  contractor's  loss  is  $15,150.  If  only  150  days  are 
worked  on  the  surface  the  contractor's  loss  is  $20,- 
425,  which  is  17^2  per  cent,  of  the  total  cost  of  a  job 
of  this  size. 

The  last  item  is  undoubtedly  the  largest  cause 
of  loss,  and  like  the  other  causes,  it  can  be  determined 
only  from  records  carefully  kept  on  previous  jobs. 
Paper  profit  will  not  stay  at  home  until  bids  are  made 
from  data  obtained  from  an  entire  year's  performance, 
eliminating  the  false  hope  that  weather  or  other  ad- 
verse conditions  will  change. 


Exhibits  of  Interest  to  Contractors  at 
the  Canadian  National  Exhibition 


The  Canadian  Municipal  Fxjuipment  Corporation 
had  an  outdoor  display  just  inside  the  eastern  en- 
trance to  the  grounds  and  showed  their  Otterson 
Auto-Eductor,  which  is  an  equipment  for  cleaning- 
catch  basins,  mounted  on  five-ton  truck  chassis,  and 
also  thair  Otterson  Auto  Ash  Conveyor,  an  end-dump 
truck  equipped  with  bucket  elevator  on  the  side, 
which  is  operated  by  a  hand  lever.  Rei)resentatives 
were  on  hand  at  all  times  to  explain  the  working  of 
these  units  and  interesting  literature  was  distributed. 


which  occupied  its 
Coliseum    Building, 

end    and    side    dump 

,  nearly  all  of  which 
The  various  makes 
Gary,    Commercial, 

either  side  and  back, 

Packard. 


At  the  motor   truck   display, 
new   location    in    the    big    new 
several    manufacturers    showed 
trucks  for  material  hauling,  etc. 
were  of  the   heavy   duty  type, 
noticed    were     the     Gotfredson, 
which  is  a  three-way  dump,  to 
the  White,  Mack,  Lenglen  and 
«     *     * 

In  the  west  annex  of  this  building  the  Ontario 
Safety  League  had  a  safety  exhibit  covering  consider- 
able space,  where  they  showed  wrecked  automobiles, 
resulting  from  accidents  due  to  carelessness,  the  his- 
tory of  each  accident  being  printed  on  large  cards 
displayed  in  front  of  each  exhibit.  These  were  very 
striking  and  impressive  pleas  for  safe  driving. 
Another  feature   of   the  exhibit  was  a   section   of   a 


passenger  car,  installed  by  the  Toronto  Transporta- 
tion Commission,  to  demonstrate  safety  in  connec- 
tion with  street  car  traffic.  Exhibitions  of  resusci- 
tation  from   drowning   were   given   by   boy   scouts   at 

the  exhibit  throughout  the  two  weeks  of  the  fair. 

*  *     * 

At  the  Ontario  Department  of  Highways'  bunga- 
low, west  end  of  the  grounds,  several  miniature 
models  of  various  types  of  roadways  were  shown  and 
maps  of  provincial  highway   routes   were  distributed 

free. 

*  *     * 

In  the  Government  Building  was  an  excellent 
display  of  British  Columbia  woods,  in  finished  and 
unfinished  states.  All  the  furnishings  of  the  show- 
rooms, in  fact  the  rooms  themselves,  were  constructed 
and  trimmed  with  British  Columbia  wood  products. 
A  dining  room,  11  x  14  feet  fitted  up  at  one  end  of 
the  display  space,  w-as  finished  on  the  outside  with 
Royal  shingles.  The  flooring  of  the  room  was  of 
edge  grain  hemlock  and  the  walls  were  made  of 
Cottonwood  panels  with  Western  hemlock  stiles  and 
rails.  The  finish  was  of  weathered  oak  and  the  whole 
effect  was  very  striking.  The  ceiling  was  of  cotton- 
wood    panels,    stained    pearl    grey,    with    Douglas    fir 

beamed  ceiling  effect. 

*  *     * 

The    office    in    connection    with    the    Ontario    De- 
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partnient  of  Mines  was  very  attractively  constructed 
in  varied  colored  marbles  from  the  (juarrics  of  Ban- 
croft Marbles,  Ltd. 

*  *     * 

'J"he  liooth-Coulter  Co|)i)er  &  Hrass  Company,  of 
Toronto,  displayed  their  extensive  line  of  copper  and 
hrass  goods  at  their  large  booth  in  the  Process 
llnilding,   featuring   their   "Im])erial"   art   brassware. 

*  *     ♦ 

The  many  i)roducts  of  wire  aiul  steel,  manufac- 
tured by  the  Wallace  Barnes  Comi)any.  of  Mamlton, 
were  attractively  displayed  at  their  booth  in  the 
Process   ISuilding. 

*  ♦     * 

The  large  exhibit  of  the  A.  K.  Williams  Company, 
in  Machinery  Hall,  was  a  busy  spot  throughout  the 
entire  fair,  the  extensive  line  of  machinery  displayed 
here  holding  interest  for  a  large  percentage  of  the 
thousands  of  visitors  to  this  building.  The  display 
included  jjortable  electric  tools,  engines,  air  com- 
pressors and  many  other,  too  numerous  to  mention 
here. 

*  ♦     * 

The  Clay  Products  Agency  of  Canada,  Ltd.,  at 
their  tent  on  the  grounds,  .showed  their  entire  line  of 
sewer  pipe,  fire  brick,  and  other  articles  in  clay. 
Outside  the  tent  was  constructed  a  short  half  sec- 
tion of  segment  block  sewer,  48  inches  in  diameter. 
The  exhibit  was  in  charge  of  Mr.  Wallace,  manager 
of  the  company. 

if       iif       * 

The  Laidlaw  Lumber  Company's  exhibit  in  the 
Industrial  Building  is  one  of  the  largest  in  the  build- 
ing and  faces  on  two  aisles.  It  comprises  the  com- 
l)any's  entire  line  of  woods  and  wood  products  and 
presents  a  very  imposing  and  attractive  a|)pearance, 
the  entire  trim  and  floormg  being  of  highly  polished 
hardwood. 

*  ♦     * 

Brass  valves  are  featured  in  the  display  of  the 
James  Morrison  I'rass  Manufacturing  Comi)any,  in 
the  Industrial  Building.  Their  large  space,  however, 
is  ami)le  to  show  their  entire  line  of  plumbing,  heat- 
iTig,  water  fittings,  etc. 

*  *     * 

Crane  Limited  also  occu|)y  considerable  space  in 
the  Industrial  Building  and  are  slu)wing  their  exten- 
sive line  of  valves  and  fittings,  ])lumbing  and  heat- 
ing .supplies. 

*  *     * 

The  Imperial  Oil  Comi)any's  building  is.  as  usual, 
a  very  busy  spot,  the  extensive  line  of  goods  handled 
by  this  company  holding  interest  for  a  large  percent- 
age of  the  visitors  to  the  Fair.  \  large  staff  of  the 
company's  representatives  are  on  hand  at  all  times. 


Plans  are  under  way,  which  it  is  hoped,  will  result  in 
the  construction  of  two  new  buildings  at  the  Canadian  Na- 
tional Exhibition  grounds,  Toronto,  for  the  Fair  of  192;t. 
One  of  the  buildings  will  be  for  the  housing  of  the  exhibits 
of  the  textile  trades,  which  at  present  have  no  building  ex- 
clusively their  own.  The  other  will  be  tor  the  display  of 
inachiMory.  and  is  expected  to  be  up-to-date  in  every  par- 
ticular, with  big  cranes  to  handle  heavy  machinery,  etc..  and 
all  other  accessories   needed. 


The  Cement  Gun  in  Water 
Works  Practice 

By  L.  R.  Talbot. 

Ill  the  i)ast  eight  or  ten  years  the  cement  gun  has 
become  closely  identified  with  the  water  works  busi- 
ness. During  that  period  a  large  number  <»f  reservoirs 
have  been  built  or  re])aired  by  the  use  of  the  cement 
gun.  There  is  hardly  a  state  in  the  country  which 
has  not  within  it  an  example  of  the  successful  appli- 
cation of  this  method.  The  territory  represented  by 
the  members  of  this  Section  can  offer  a  large  num- 
ber of  such  illustrations,  while  Muscatine,  Iowa,  holds 
the  distinction  of  being  the  first  city  to  have  had  a 
reservoir  lined  in  this  manner. 

For  this  reason,  it  is  a  pleasure  to  describe  to  you 
briefly  the  elements  of  this  process  and  to  point  out 
a  few  of  the  many  instances  of  its  application. 

Method  of  Application 

"Gunite"  is  the  cement  and  sand  product  of  the 
cement  gun.  This  material  has  been  successful  in 
this  kind  of  work  because,  when  properly  placed,  it 
makes  a  water-tight  job,  which  will  not  crack  or  check 
when  properly  reinforced.  As  it  is  placed  with  an  air 
pressure  of  from  30  to  40  pounds  per  square  inch,  it 
is  driven  into  the  surface  and  forms  a  coating  that 
is  40  per  cent  more  dense  than  hand  or  machine  mixed 
mortar.  In  other  words,  the  same  amount  of  dry 
material  when  deposited  by  the  gun  would  require 
only  60  per  cent  as  much  volume  as  the  same  amount 
placed  by  hand.  Because  of  this  density,  its  strength 
is  over  twice  that  of  ordinary  concrete. 

The  material  may  be  placed  at  a  considerable  dis- 
tance from  the  gun,  thus  obviating  the  necessity  of 
an  extensive  handling  plant.  A  thin  coating  may  be 
applied  without  the  use  of  forms  or  other  preparatory 
work,  except  cleaning  the  surface  and  applying  the 
reinforcing,  both  of  which  must  be  done  in  any  case. 

The  gun  is  adaptable  for  building  new  reservoirs 
which  are  above  ground,  as  well  as  lining  the  exca- 
vated type.  Seven  years  ago,  a  reservoir  was  built 
at  Elmliurst.  New  York,  without  the  use  of  forms  of 
any  kind.  The  reinforcing  was  erected  and  a  light 
frame  used  as  a  backing  until  enough  material  had 
been  deposited  to  support  itself,  when  the  frame  was 
moved  ahead.  A  better  scheme  than  this  was  used 
at  Ford-City,  Pennsylvania,  last  year,  where  a  circu- 
lar reservoir  110  feet  in  diameter  and  17  feet  deep  was 
constructed  of  "Gunite."  The  only  poured  work  was 
that  for  an  annular  footing  slab  under  the  wall. 
Vertical  reinforcing  consisted  of  one  inch  .square  rods 
and  horizontal  reinforcing  was  one  inch  twfiited  I)ars, 
sjiaced  according  to  pressure  requirements  Two  lay- 
ers of  mesh  rcinforcings  were  used.  The  reinforcing 
was  erected  entirely  and  tied  together,  then  a  light 
wood  form  or  backing  was  built  on  the  outside  and 
against  the  steel.  Mesh  was  applied  to  the  inside  and 
the  inside  was  "shot."  The  forms  were  then  removed 
and  another  layer  of  mesh  applied  to  the  outside  and 
the  outside  was  shot,  bringing  the  wall  to  the  required 
thickness.  The  walls  were  13  inches  thick  at  the 
bottom  and  tapered  to  5  inches  at  the  top.  The  flcwr 
was  about  4  inches  thick  and  reinforced  with  mesh 
in  both  directions.  It  has  been  in  use  about  a  year 
now  and  is  giving  perfect  satisfaction.     The  contract 

•Before  the  American   Water  Works  Association. 
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price  was  $45,000  complete,  which  was  less  than  bids 
that  were  received  by  the  city  for  a  poured  concrete 
tank  of  the  same  dimensions.  Labor  and  material 
prices  when  the  job  was  built  were  about  at  their 
peak,  so  that  a  similar  tank  could  probably  be  built 
at  the  present  time  for  much  less  monev. 
Other  Contracts  on  which  Gunite  Has  Been  Used 

At  Kansas  City,  the  Turkey  Creek  reservoir  was 
lined  last  year  and  put  in  good  shape  and  beyond  the 
need  of  repairs  for  a  long  time  to  come.  At  the 
present  time  they  are  finishing  up  a  portion  of  the 
Quindaro  reservoir  at  the  same  place. 

Trouble  in  maintaining  linings,  at  Council  Bluft's 
due  to  ice  conditions  and  general  deterioration,  was 
experienced.  The  walls  were  cleaned  oflf  and  a  coat- 
ing of  reinforced  "Gunite"  was  applied  to  solve  the 
difficulty.  In  addition,  the  new  reservoir  is  having 
a  light  coat  applied  over  the  surface  for  water  proof- 
ing purposes. 

The  reservoir  at  Mt.  Vernon,  Iowa,  showed 
■ground  water  seepage.  The  reservoir  is  underground, 
the  hottom  being  26  feet  below  the  surface.  The 
seei)age  amounted  to  about  100.000  gallons  in  twenty- 
four  hours  when  the  reservoir  was  kept  pumped 
down.  When  it  was  decided  to  remedy  this  condition, 
the  reservoir  was  pumped  down  and  about  20  weep 
pipes  were  put  in  to  take  care  of  the  inflow,  thus  dry- 
ing the  walls,  "(nmite"  was  applied  in  successive 
coats,  until  5  inches  has  been  placed  over  the  area 
where  the  seepage  was  worst.  P'inally  the  pipes  were 
capped  and  were  covered  with  a  knob  of  "Gunite." 
No  trouble  has  since  been  experienced. 

One  of  the  largest  jobs  done  this  year,  amounting 
to  about  250,000  square  feet,  was  the  lining  of  the 
walls  of  the  reservoir  at  Nashville.  Tennessee.  Some 
work  was  done  at  Nashville  in  1914  which  was  suc- 
cessful. The  present  job  consists  of  coating  the  entire 
surface  walls  with  "Gunite,"  then  placing  a  coating 
of  rhastic,  and  finally  a  3-inch  coat  of  "Gunite." 

At  Pittsburg,  Pennsylvania,  a  few  years  ago,  the 
Herron  Hill  reservoir,  which  is  of  10,000.000  gallons 
capacity  and  the  oldest  in  the  city,  was  leaking  at  the 
rate  of  1,000,000  gallons  a  day  or  10  per  cent.  It  was 
cleaned  out,  and  a  2  inch  "Gunite"  lining  was  applied, 
reinforced  in  both  directions  with  American  Steel 
and  Wire  triangular  mesh.  It  was  estimated  that  a 
saving  of  $70,000  was  effected  on  this  job  by  using 
"Gunite"  rather  than  a  poured  double  slab,  which  was 
what  they  had  originally  intended  to  use.  The  lining 
was  made  continuous  with  no  expansion  joints.  A 
solid  panel  fence  was  built  around  the  reservoir  and 
a  watch  house  was  built  with  the  cement-gun.  A 
test  madf  after  the  completion  of  the  work  showed  a 
loss  of  less  than  10,000  gallons  in  twenty-four  hours, 
with  no  correction  for  evaporation. 

Much  the  same  methods  were  used  in  lining  the 
Lake  Elizabeth  reservoir  on  the  North  side  of  Pitts- 
burgh, and  this  fall  it  was  decided  to  line  the  High- 
land reservoir  No.  2.  This  is  a  100.000,000  gallon 
reservoir  and  totals  750,000  square  feet,  of  which 
about  75,000  square  feet  are  being  surfaced  this  fall 
and  the  remainder  is  to  be  done  next  season. 

In  addition  to  the  projects  enumerated  above,  brief 
mention  should  be  made  of  similar  work  carried  out 
at  Montreal.  Quebec,  on  the  Outremont  Reservoir,  at 
San  Francisco,  California,  on  the  Twin  Peaks  Reser- 
voir, at  Elmira,  New  York,  and  at  Great  Falls,  Mon- 
tana for  the  Anaconda  Copper  Company. 


Port  Credit  Water  Works 

Contracts  have  been  let  by  the  Village  Council 
of  Port  Credit,  Ont.,  for  slow  sand  filters,  reservoir 
and  pumping  station  to  George  B.  Moogk,  Weston, 
Ont. ;  cast  iron  pipes  for  this  installation  will  be  sup- 
plied by  the  National  Iron  Corporation,  Toronto; 
special  castings.  Dominion  Steel  and  Foundries  Ltd., 
Toronto;  overhead  tank.  Canadian  Des  Moines  Steel 
Co.  Ltd.,  Chatham  ;  valves,  T.  McAvity  &  Sons,  Ltd., 
St.  John,  N.  B.;  venturi  meter  and  valve  boxes,  Fran- 
cis Hankin  &  Co..  Montreal  chlorinating  apparatus, 
Wallace  &  Tiernan,  Toronto ;  contracts  for  pumping 
e(iui])ment,  hydrants  and  laying  of  water  mains  will 
be  awarded  within  the  next  few  weeks.  Gore,  Na- 
smith  &  Storrie,  Confederation  Life  Building,  Tor- 
onto, Ont.,  are  consulting  engineers. 


R.A.I.C.  Meeting 

The  Royal  .'\rchitectural  Institute  of  Canada 
which  is  allied  with  the  Royal  Institute  of  I'.ritish 
Architects,  and  is  a  federation  of  the  Alberta,  Mani- 
toba, Ontario,  Saskatchewan  and  yuel>ec  Associations 
of  Architects  and  the  Architectural  Institute  of  Bri- 
tish Columbia,  will  hold  its  fifteenth  annual  assem- 
bly in  Winnipeg  on  September  25th,  26th  and  27th. 
.\n  interesting  programme  has  been  provided.  Head- 
quarters of  the  Assembly  will  be  at  the  Manitoba 
Club,  where  all  meetings  of  the  Council  and  associa- 
tions of  the  Assembly  will  be  held. 


Construction  Notes 

The  Sherwood  Construction  Company  have  at  present 
under  way  two  big  jobs  at  Schreiber,  Ont.  They  are  erect- 
ing a  town  hall  for  this  municipality,  at  a  cost  of  $30,000, 
which  will  be  a  two-storey  and  basement  structure  of  con- 
crete construction.  The  other  job  is  the  replacing  of  the 
old  dam  at  Cook's  Lake,  the  source  of  the  town's  water  sup- 
ply, with  a  new  concrete  structure.  The  new  dam  will  be 
five  feet  higher  than  the  old  one,  which  will  increase  the 
town's  water  supply  considerably. 

Several  officials  of  Essex  County,  Ont..  including:  John 
I".  Millen,  County  treasurer;  William  H.|  Knister.  county 
road  superintendent:  W.  H.  Ferris,  reeve  of  Colchester 
South  Township  and  chairman  of  the  highways  committee 
of  the  County  Council;  Walter  F'apst,  reeve  of  Anderdon 
Township,  and  A  Pettypiece,  of  Anderdon,  a  foreman  on 
the  county  roads,  have  returned  from  a  five  day  motor  trip 
through  eight  counties  in  Ontario,  where  they  inspected 
gravel  pits,  road  machinery,  and  the  methods  used  to  repair 
roads. 


Incorporations 

The  Wm.  Ziff  Co.  Ltd.,  with  head  office  at  Montreal, 
capital  $250,000,  to  carry  on  the  business  of  a  wrecking  and 
salvage  company. 

Gillis  Quarries  Limited,  with  head  office  at  Winnipeg, 
capital  $2.50,000.  to  take  over  the  quarrying  business  of 
August  Gillis  &  Son. 

Universal  Contractors.  Incorporated,  with  head  office  at 
Montreal,  capital  $20,000  to  carry  on  a  contracting  and 
building   business. 

.■\ustin  &  .Nicholson.  I^imited  with  head  office  at  Chap- 
leau,  Ont.,  capital  $1,000,000,  to  carry  on  the  business  of  gen- 
eral  contractors,  lumbermen,  shipbuilders,  etc. 

The  water  supply  of  Montreal  will  be  considerably  in- 
creased by  the  recent  addition  of  a  12-miHion  gallon  pump  at 
the  McTavish  street  reservoir,  which  will  double  the  pump- 
ing capacity  of  that  statiDu. 
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Weekly  House  Suggestion  No.  35 


We  present  here  another  of  Toronto's  pretty 
liomes.  This  house  has  just  been  completed  on  Ingle- 
wood  Drive,  in  the  beautiful  Moore  i'ark  district.  It 
is  of  stucco,  with  stone  foundation  and  trim  and  wood- 
en shingle  roofing.  The  pretty  front  entrance  opens 
on  a  through  hall  which  divides  the  first  floor  into 
two  sections,  with  large  living  room  and  sun  room 
iin  the  right  and  dining  room  and  kitchen  to  the  left. 
The  floors  throughout  the  house,  with  the  exception 
of  the  attic,  are  of  oak  and  the  entire  trim  is  clear 
pine,  finished  with  six  coats  of  white  enamel.  The 
mantel  in  the  living  room  is  of  brick,  with  tile  base 
and  wood  trim,  also  finished  in  white  enamel.  The 
(lining  room  and  kitchen  are  both  good  sized  rooms 
and  the  latter  is  equipped  with  built-in  ironing  board 
and  cupboards.  The  electric  wiring  is  a  feature  in  this 
home,  there  being  no  less  than  (>0  outlets  throughout 
the  three  flours  and  basement.  The  staircase  to  the 
second  floor  is  located  on  the  right  of  the  hall,  as  seen 
on  plan  and  is  finished  in  mahogany  and  while  enamel. 
riure  are  two  entrances  from  the  rear,  one  on  the 
kitchen  and  the  other  through  <lonl)le  French  <loor> 
on  the  sun  room. 

The  feature  of  the  second  floor  plan  is  the  large 
bedroom  on  the  right  of  the  hall,  which  is  e.xactly  the 
same  size  as  the  living  room  on  the  ground  floor.  The 
l)athroom  is  finished  with  white  tile  flooring  and  walls 
to  a  height  of  about  .I  ft. 

The  attic  is  composed  of  a  bedroom,  unfinished 
storeroom  and  bathroom,  the  floors  and  trim  being  of 
pine,  the  latter  finished  in  white  enamel  in  the  bed- 
room and  bathroom. 

There    is    a    full    sized    basement    under    the    house. 


the  floor  of  which  is  of  super-cement,  which  Mr.  Nas- 
mith,  the  builder,  uses  exclu.sively  for  basement  floors 
There  is  a  through  hall  in  the  basement  as  on  the 
other  floors,  with  a   toilet  at  the  front  end.     The  fur- 


nace room  and  coal  room  occupy  the  space  to  the 
right  of  the  hall  and  a  large  laundry  and  drying  room 
run  the  full  length  of  the  house  to  the  left  of  the  ball. 
The  house  was  built  by  Mr.  D.  \V.  Na.smith,  of 
2S3  St.  Claic  .\ve.  Fast,  Toronto. 


V==T 
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Mainly  Constructional 

Eattand  West— From  Coast  to  Coast 


The  Carmichael  Waterproofing  Company,  of  Toronto, 
have  the  contract  for  the  Hydro  Electric  Power  Commis- 
sion's generating  station  at  Queenston,  Ont.  Four-ply  roof- 
ing will  be  used  on  this  contract,  covered  with  6x9  tile. 
The  job  includes  copper  flashings,  etc.,  and  will  cover  600 
squares. 

The  addition  of  a  new  building  to  house  the  machinery 
exhibits  at  the  Canadian  National  Exhibition,  Toronto,  is 
spoken  of  in  recent  newspaper  reports  and  it  is  said  that 
plans  are  at  present  being  laid  for  its  erection  in  time  for 
the  1923  Fair.  The  proposed  location  is  on  the  Strachan 
Ave.,  front  and  the  extension  of  Fleet  St.,  being  put  through 
by  the  Harbor  Commission.  The  building  will  be  450  ft. 
long  and  will  be  served  by  a  railway  siding  through  the  centre 
of  the  building,  from  which  machinery  may  be  unloaded  and 
deposited  in  position  by  cranes.  The  estimated  cost  is 
$:!.-.0,000. 

By  a  vote  of  53  to  13,  owners  of  property  efTected  by  the 
annual  freshets  of  the  Vcddcr  River,  in  British  Columbia 
endorsed  a  scheme  formulated  by  the  provincial  department 
of  public  works,  whereby  the  stream  will  be  brought  under 
control  and  the  danger  of  flood  conditions  will  be  eliminated. 
The  proposed  scheme  will  cost  about  $75,000  and  contem- 
plates the  straightening  out  of  the  channel,  clearing  of  log 
jambs  along  a  four-mile  stretch  above  the  Vedder  crossing 
and  the  rebuilding  of  the  rock  wall  at  that  point. 

The  big  plant  of  the  International  Nickel  Company  at 
Copper  Cliff,  Ont.,  commenced  operations  recently  after  a 
shutdown  of  18  months.  The  plant  is  operating  at  about 
one-third  of  its  capacity  during  the  war,  working  an  8-hour 
shift  and  employing  650  hands.  Regular  shipments  will  be 
made  to  the  refinery  at  Port  Colborne,  Ont.,  where  all  of 
the  refining  will  be  done  hereafter,  the  refinery  at  Bayonne, 
N.J.,  having  been  scrapped.  The  refined  nickel  will  be  shipped 
to  the  new  $3,000,000  rolling  mills  at  Huntington,  Virginia, 
where  it  will  be  rolled  into  malleable  irretal  ;ind  inaiketed 
mostly  in  the  United  States. 

Malakwa,  B.  C. — The  new  Siciimous-Keveistoke  highw?.y 
in  British  Columbia,  has  been  officially  opened  by  the  pre- 
mier of  the  province,  completing  another  link  in  the  Atlantic- 
Pacific  highway.  The  new  road  is  58  miles  long  and  trav- 
erses a  region  of  mountains  and  valley  of  transcendent  beauty. 

Ground  was  broken  recently  for  the  first  unit  of  the 
Western  University,  at  London,  Out.,  recently.  The  build- 
ing site  occupies  250  acres  and  the  buildings  are  all  to  be 
constructed  of  grey  stone  in  the  collegiate   Gothic  style. 

It  is  stated  in  newspaper  reports  that  tte  Hull  Electric 
Company  are  planning  a  hydro-electric  development  at 
Paugan  Falls,  P.Q.,  and  that  engineers  are  at  present  en- 
gaged on  plans  for  a  dam  125  ft.  high,  to  be  erected  above 
the  falls  which  are  on  the  Gatineau  River.  Mr.  G.  Gordon 
Gale,  vice-president  and  general  manager  of  the  Hull  Elec- 
tric Company,  first  investigated  the  possibilities  of  this  scheme 
in  1916.  Messrs.  Walter  J.  Francis  &  Co.,  consulting  en- 
gineers, Montreal,  were  engaged  to  survey  and  report  upon 
the  property,  and  in  1918  a  score  or  more  of  engineers  were 
engaged  for  several  months  investigating  the  territory.  The 
report  made  by  Walter  J.  Francis  &  Co.,  confirmed  the  pre- 
liminary investigation,  and  following  this  report,  arrange- 
ments were  made  to  acquire  the  properties  which  would  be 
flooded  by  the  proposed  dam. 

.House  and  Senate  conferees  on  the  tariff  bill  at  Wash- 


ington have  tentatively  agreed  on  a  duty  of  25  cents  a  thou- 
sand on  shingles.  The  house  rate  was  50  cents.  The  senate 
put  them  on  the  free  list. 

The  second  and  final  shipment  of  equipment  for  the 
huge  clock  to  be  installed  in  the  new  Sailors  Memorial  Tower 
at  Victoria  Pier,  Montreal,  left  London,  Eng.,  recently.  The 
tower  has  been  completed  for  several  months  and  the  in- 
stallation of  the  clock  will  complete  the  structure.  The 
tower  is  121  ft.  high  and  is  one  of  the  most  imposing  mem- 
orials in  Canada.  The  tower  was  designed  by  Paul  Leclaire, 
assistant  chief  engineer  of  the  Montreal  Har.bor  Commis- 
sioners. With  the  completion  of  the  clock  the  memorial  will 
become  the  official  time-setter  for  the  port  of  Montreal,  and 
for  the  first  time  a  noon-day  gun  will  boom  the  hour  at  the 
base  of  the  tower,  checked  daily  by  the  McGill  University 
observatory. 

Permits  issued  in  York  Township,  Ont.,  during  August, 
amounted  to  a  little  over  $1,000,000,  which  figure  is  about 
$200,000  over  the  August,  1921,  total.  Home  building  was  the 
big  item  in  last  month's  total. 

Reports  of  damage  done  to  roads  and  bridges  in  New 
Brunswick  by  flood  conditions  brought  about  by  the  recent 
heavy  rains  are  being  received  from  various  parts  of  the 
provirce.  .Mthough  the  total  damage  as  yet  not  Known  it 
is  roughly  estimated  that  it  will  reach  at  least  $100,000. 
This  is  the  second  experience  the  province  has  had  this  year 
with  flood  conditions,  the  freshet  early  in  July  doing  about 
$200,000  damage  to  roads  and  bridges. 

A  two-day  convention  of  the  Canadian  Deep  Water- 
ways and  Power  Association  will  be  held  at  Welland,  Ont., 
on  Tuesday  and  Wednesday,  September  19  and  20.  The  con- 
vention is  being  held  about  two  months  earlier  than  usual, 
as  there  are  many  important  matters  which  the  association 
wishes  to  discuss  before  parliament  adjourns. 


Personal 


I'red.  A.  Mc.\rthur,  city  engineer  of  Guelph.  ')nr.,  for 
the  past  seven  years,  has  tendered  his  resignation  to  the  city 
council. 

Mr  W.  J.  K.  Skilticorn,  of  Johannesburg,  South  Africa, 
and  Colonel  Hawkes,  O.B.E.,  harbor  commissioner  of  Kar- 
achi, India,  were  two  noted  visitors  at  Montreal  recently  for 
the  purpose  of  inspecting  the  harbor  and  to  obtain  some  new 
ideas  about  port  administration  for  adoption  in  their  re- 
spective countries.  With  the  party  were  also  Hon.  Athanase 
Davie,  provincial  secretary  of  Quebec  and  Hon.  Honore 
Mercier,   Minister  of   Colonization   for  the  province. 

Messrs.  W.  R.  Hunt,  Jr.,  of  Westboro,  Ont.,  and  H. 
Baker,  of  Woodruffe,  Ont.,  have  formed  a  partnership  to 
carry  on  the  business  of  contracting  plasterers  and  have  sev- 
eral jobs  on  hand  at  the  present  time  in  this  district. 


Obituary 

George  Graham,  a  prominent  contractor  of  Vancouver, 
B.C.  died  recently  at  the  General  Hospital,  Kingston,  Ont., 
after  an  illness  of  several  weeks,  following  a  stroke  of  par- 
alysis. Deceased  was  70  years  of  age  and  was  born  at  Ports- 
mouth, Ont. 

Mr.  R.  W.  Powell,  a  civil  engineer  of  Ottawa,  was  found 
dead  at  Bay  D'Espior,  Newfoundland,  a  few  days  ago,  and 
a  rifle  was  found  close  by  the  body.  Deceased  was  a  gradu- 
ate of  Kingston  Royal  Military  College  and  had  received 
the  M.C.  and  bar  for  overseas  service.  He  was  connected 
with  the  firm  of  Harry  J.  Crowe,  of  Toronto,  at  the  time 
of  his  death.  The  Department  of  Justice  has  ordered  an 
investigation  into  the  circumstances  of  the  shooting.  ' 
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The  Solution  of  Unemployment— Work 

The  recent  conference  in  Ottawa,  on  unemploy- 
ment, seems  to  have  taken  an  unusually  sane  view 
of  the  unemployment  problem.  In  effect  they  went 
on  record  as  opposing  financial  charity  and  as  favor- 
ing the  only  logical  solution,  viz:— if  a  man  is  out 
of  work,  give  him  work  to  do. 

The  earlier  pursuit  of  this  policy  would  have  been 
a  big  factt)r  in  hastening  the  return  of  business  to 
normal.  During  the  last  two  winters  when  our  gov- 
ernment and  city  councils  were  giving  board  and 
lodging  to  the  unemployed,  for  which  no  value  was 
sought  in  return,  it  would  have  ibeen  infinitely  bet- 
ter if  the  men  had  been  allowed  to  earn  the  same 
amount.  Charity,  at  best,  is  degrading.  Even  use- 
less production  is  better  than  none.  However,  there 
never  was  a  time  in  our  history  when  useful  produc- 
tion was  more  necessary.  Wherever  we  look  we  see 
need  for  building — houses,  roads,  machinery,  harbors, 
dry  docks,  canals — there  is  no  end  to  the  useful  con- 
struction work  waiting  to  be  done,  to  say  nothing  of 
vast  wheat  areas  in  the  West  offering  splendid  op- 
portunities to  tens  of  thousands  of  industrious  mtu. 

The  resolution  pas.sed  by  the  conference  says  that 
"the  problem  of  unemployment  is  primarily  one  of 
industry."  •  This  means  presumably,  that  the  couji- 
try's  various  industries  are  resjionsible  for  keeping 
men  employed.  This  is  reasonable  to  a  degree,  but 
it  presupposes  a  thoroughly  efficient  organization  of 
industry — which  can  scarcely  be  said  to  exist.  It 
would  seem  neces.sary  therefore  that  our  governments 
simuld  he  parties  to  this  arrangement — that  it  should 


be  the  governments'  duty  to  see  that  such  an  organi- 
zation actually  exists. 

Unemployment  from  whatever  cause  is  a  dead 
loss.  The  i^roductiveness  of  every  man  and  woman 
has  an  actual  cash  value.  One  hundred  thousand 
unemployed  not  only  means  some  half  a  million  dol- 
lars daily  cut  of  circulation  but  it  means  an  appreci- 
ably larger  amount  than  this  in  fini.shed  product — 
lost  to  the  nation.  Could  anything  be  more  foolish 
than  to  literally  throw  this  wealth  away?  The  reso- 
lution of  the  conference  was  worded  as  follows: — 

"In  connection  with  the  attention  which  has  been 
given  by  this  conference  to  the  subject  of  unemploy- 
ment and  the  measures  which  may  be  deemed  neces- 
sary by  the  public  authorities  in  Canada  to  provide 
for  the  relief  of  unemployed  persons,  the  conference 
liereby  places  on  record,  as  an  expression  of  its  views: 
That  the  problem  of  unemployment  is  primarily  one 
of  industry  and  that  every  effort  should  be  made  in 
industry  to  prevent  the  occurrence  of  unemployment." 

"It  is  recognized  that  the  causes  of  unemploy- 
ment in  some  cases  may  be  outside  of  particular  in- 
dustries and  in  part  due  to  causes  which  are  inter- 
national, 'ihis  conference,  however,  urges  u])on  those 
engaged  in  industry  the  necessity  of  regulating  em- 
l)loyment  in  the  interests  alike  of  employer  and  em- 
ployee." 

The  Pacific  Great  Eastern  Railway 

Mr.  J.  G.  Sullivan's  frank  and  outspoken  report  on 
the  i)roblem  which  British  Columbia  faces  in  the  Pa- 
cific Great  Eastern  Railway  is  a  most  interesting 
document,  and  needless  to  say,  a  very  instructive 
one.  -Mthough  it  has  been  in  the  hands  of  the  B.  C 
(!o\ernment  for  some  months  past,  it  has  until  the 
present  moment  been  surrounded  by  an  atmosjihere 
of  dense  secrecy.  Its  final  though  delayed  publica- 
tion reveals  a  state  of  affairs  even  worse  than  was 
expected  by  those  who  were  in  a  position  to  know 
something  of  the  inside  of  this  white  elephant  of 
governmental  paternalism,  and  should  be  a  warning 
against  further  extension  of  the  practice  of  "guaran- 
teeing" bond  issues  for  industrial  projects  which  if 
they  are  to  be  of  any  value  to  anyone  except  the 
original  promoters  should  be  able  to  stand  on  their 
own  feet. 

It  also  points  to  the  opportunity  which  is  ever 
more  insistently  calling  to  the  engineering  profession, 
and  its  members  should  realize  their  place,  or  rather 
the  place  they  should  have,  in  large  public  projects 
of  this  kind.  The  engineering  mind  is  by  training, 
and  probably  birth  as  well,  more  apt  to  consider  the 
job  first,  and  selfish  considerations  last,  and  is  like 
some  of  the  other  professions  in  this  respect  different 
from  the  more  commercial  interests.  Mr.  Sullivan 
broadly  hints  that  the  whole  scheme  of  the  Pacific 
(jreat  F.astern  had  its  inception  in  selfish  interests 
rather  than  in  sound  judgment  of  the  economic  fac- 
tors involved.  .\n  error  of  judgment  in  good  faith 
is  always  excusable  but  a  deliberately  selfish  policy 
which  in\<>lves  a  whole  people  in  an  enormous  debt 
is  not. 


.The  Northel-n  Crane  Works,  Ltd.,  Walkerville, 
Ont..  has  issued  a  little  bulletin.  Xo.  24-G.  It  is  de- 
cribed  as  a  "pidgeon-hole  reminder"  that  they  manu- 
facture se\Tral  types  of  electric  travelling  cranes, 
gantries  and  electric  hoists ;  also  make  hand  power 
travelling  and  jib  cranes  of  various  designs. 
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The    Engineering    Institute's    Annual 

Meeting  at  Winnipeg 

Three  Hundred  Attended  the  Convention— Power  Plants  in  the  Vicinity 

of  Winnipeg  Were  Inspected— Papers  on  a  Variety  of  Topics ; 

Some  of  Them  Abstracted  in  This  Issue 

On  Tuesday  September  5,  about  300  members  of 
the  Engineering  Institute  of  Canada,  assembled  at 
the  Fort  Garry  Hotel,  Winnipeg,  to  take  part  in  the 
36th  annual  convention,  which  was  claimed  to  be  the 
most  successful  yet  held.  The  meeting  was  opened 
by  Alderman  J.  G.  Sullivan,  president  of  the  Institute, 
who  introduced  Mayor  F.  O.  Fowler,  of  Winnipeg, 
who  in  turn  extended  an  address  of  welcome  to  the 
visitors.  The  balance  of  the  morning  was  taken  up 
with  a  general  discussion  of  Institute  affairs. 

After  luncheon  two  of  the  principal  addresses 
were  delivered,  the  first  entitled  "Extensions  to  the 
Winnipeg  Hydro  Plant,"  by  E.  V.  Caton,  chief  en- 
gineer of  the  Winnipeg  Hydro-electric  System ;  the 
other  "Manitoba  Power  Company's  De\  .?loi)ment  at 
Great  Falls."  by  Frank  H.  Martin,  chief  cngineei 
of  the  Manitabo  Power  Company,  both  of  these  talks 
being  illustrated  with  lantern  slides.  The  "Contract 
Record"  has  already  published  an  article  which  cov- 
ers the  same  ground  as  his  paper. 

Mr.  Martin  took  his  audience  through  the  con- 
struction work  of  the  Great  Falls  development,  from 
its  start  to  the  present  time,  by  means  of  lantern 
slides,  which  he  described  in  a  very  able  manner. 
These  two  addresses  gave  the  delegates  an  excellent 
idea  of  what  they  would  see  the  following  day.  Fol- 
lowing the  afternoon  session  the  delegates  were  driv- 
en to  the  Motor  Country  Club  which  is  about  12 
miles  from  Winnipeg,  and  partook  of  an  enjoyable 
dinner  given  by  the  Winnipeg  branch  of  the  Institute. 


Power  Plants  Inspected 

The  second  day  of  the  convention  was  devoted  to 
a  trip  to  Great  Falls  and  Point-du-Bois.  Leaving 
Winnipeg  by  special  train  at  8  a.m.,  Great  Falls  was 
reached  at  11  a.m.,  when  the  party  was  shown  over 
the  construction  work  which  is  now  being  carried  on 
and  everything  was  explained  by  competent  guides. 
After  viewing  the  works  an  excellent  lunch  was  pro- 
vided by  the  Manitoba  Power  Company.  At  2  p.m. 
the  delegates  again  took  the  train  for  Point-du-Bois 
arriving  there  about  4.30  p.m.  An  excellent  dinner 
was  awaiting  them,  this  being  supplied  by  the  Win- 
nipeg Hydro-electric  System.  Following  the  dinner 
the  guests  were  shown  over  the  Winnipeg  hydro 
plant  by  efficient  guides.  Leaving  Point-du-Bois  at 
8  p.m.  the  guests  arrived  back  in  Winnipeg  shortly 
before  mid-night,  everyibody  claiming  that  it  had  been 
one  of  the  most  pleasant  and  instructive  days  they 
had  ever  spent.  It  is  very  rarely  possible  for  any- 
one to  have  an  opportunity  of  inspecting  two  large 
power  plants,  one  in  the  course  of  construction  and 
the  other  completed,  in  one  day.  By  remarks  passed 
by  the  out  of  town  members  it  could  easily  be  seen 
that  they  were  all  surprised  at  the  magnitude  of  the 
work  that  is  now  being  carried  on.  More  than  one 
])arty  stated  that  it  was  inconceivable  that  a  city  the 
size  of  Winnipeg  could  have  two  hydro-electric  plants 


of  such  magnitude  as  they  had  that  day  inspected.  A 
W.  McLimont,  general  manager  of  the  Winnipeg 
Electric  Railway  Company  acted  as  host  at  Great 
Falls,  while  Major  J.  H.  Brace,  president  of  the  Fras- 
er-Brace  Construction  Company,  the  contractors,  act- 
ed in  the  capacity  of  chief  guide  and  lecturer.  Major 
Brace  stated  that  progress  with  construction  was 
well  ahead  of  schedule  and  that  the  cost  was  slightly 
below  the  estimate.  He  stated  that  the  first  wheel 
of  the  great  plant  will  be  turning  by  Christmas.  J. 
G.  Glassco,  manager  of  the  City  Hydro  System  was 
the  host  of  the  party  at  Point-du-Bois. 

In  order  to  get  through  the  i)rogramme  in  time 
it  was  necessary  to  hold  two  sections  on  the  last  day, 
Thursday.  September  7.  The  first  paper  read  in  the 
C  ivil  section  was  "Notes  on  the  Construction  of  the 
Moncton  Yards  and  Engine  Facilities"  l)y  S.  B. 
Wass.  The  other  paper  in  the  Civil  section  for  the 
morning  session  was  "Automatic  Grain  Car  Unload- 
ers  for  the  Canadian  National  Railways  at  Port  Ar- 
thur" by  Fred  Newell.  The  morning  session  of  the 
Geological  section  had  for  its  paper  "The  Fuel  Values 
of  the  Coals  of  Alberta"  by  G.  R.  Pratt. 

At  the  close  of  the  morning  session,  all  members 
were  conveyed  in  automobiles  to  the  Board  of  Trade 
Building  where  they  were  given  an  opportunity  of 
viewing  the  flower  and  vegetable  show,  from'whers 
they  went  to  Assiniboine  Park  as  guests  of  the  city  of 
Winnipeg  at  a  luncheon.  Short  speeches  were  de- 
livered by  Aldermen  H.  Gray  and  J.  G.  Sullivan,  of 
Winnipeg,  and  G.  A.  Walken  of  Vancouver.  On  re- 
turning to  the  Fort  Garry  Hotel  two  papers  were 
given  in  the  Civil  section,  the  first  on" Highways  in 
Western  Canada"  by  M.  A.  Lyons  and  the  secona 
on  "The  Chemistry  of  Portland  Cement  and  its  Dis- 
integration by  Alkaline  Ground  Waters"  by  Prof.  T. 
Thorvaldson. 

In  the  Mechanical  section,  the  paper  was  entitled 
"Twenty  Eight  Thousand  Horse  Power  Turbines  for 
Great  Falls  Development,  Manitoba  Power  Company" 
written  by  H.  S.  Van  Patter,  and  read  by  Geo.  E. 
Bell. 

The  convention  was  brought  to  a  close  by  a  ban- 
quet at  the  Fort  Garry  Hotel  there  being  nearly  300 
present.  After  entertainment  and  dinner  a  few  short 
speeches  were  delivered,  the  first  on  "Agriculture" 
by  the  Hon.  W.  R.  Clubb,  Minister  of  Public  Works, 
in  the  absence  of  Premier  John  Bracken.  The  Minis- 
ter predicted  that  the  policy  of  the  Bracken  govern- 
ment in  regard  to  roads  would  be  to  "link  up  the 
missing  links"  in  the  highways  of  the  province  and 
to  institute  a  system  of  government  maintenance 
or  control  as  unless  good  roads  were  maintained 
the  money  spent  in  construction  was  absolutely 
wasted.  The  next  subject  was  "Transportation"  by 
D.  C.  Coleman,  Western  vice-president  of  the  Cana- 
dian Pacific  Railway,  who  discussed  the  question  of 
the  ])ublic  ownership  of  utilities. 

"Education"  was  the  next  subject,  the  speaker  be- 
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ing  the  Rev.  E.  Leslie  Pidgeon,  who  said  that  the  edu- 
cation problem  of  the  day  was  to  see  that  every  con- 
ception of  right  that  we  possessed  and  cherished 
found  an  embodiment  in  public  institutions  and  called 
into  being  the  most  active  powers  of  the  individual. 
A.  W.  McIJmont,  general  manager  of  the  Win- 
nipeg Electric  Railway  Co.  was  the  final  speaker  of 
the  evening,  taking  for  his  subject  "Power".  He 
spoke  of  the  immense  power  possibilities  of  the  plant 
which  the  Manitoba  Power  Co.  is  now  constructing 
at  Great  Falls,  which  will  produce  170,000  horse  pow- 


er, available  for  absorption.  Mr.  McLimont  said 
that  what  Winnipeg  needed  was  an  abundance  of 
cheap  power,  as  that  would  bring  capital,  more  in- 
dustrial enterprise  and  more  population.  Hydro- 
electric power  had  built  up  Montreal,  Niagara  and 
many  other  places  and  it  would  do  the  same  for 
Winnipeg,  said  Mr.  McLimont.  He  believed  that 
Winnipeg  with  its  additional  hydro-electric  power 
would  attract  industries  that  would  not  only  make 
the  city  a  great  manufacturing  centre  but  the  great 
metropolis  of  the  Canadian  North-West. 


Moncton  Yard  and  Engine  Facilities 
from  a  Construction  Viewpoint 

A  Job  with  Special  Contracting  Features,  Involving  a  Wide  Variety 

of  Work  and   Unusual  Construction  Methods  —  A 

Detailed  Account  of  the  Work 

By  S.  B.  WASS 
Terminal  engineer,  Canadian  National  Railways,  Fort  William,  Ont 


The  city  of  Moncton  is  situated  on  the  Canadian 
Government  Railways  at  liic  junction  uf  the  main 
line  from  Halifax  to  Montreal  and  the  line  from  the 
city  of  St.  John,  and  is  also  the  eastern  terminus  of 
the  Transcontinental  Railways.  This  makes  it  the 
gathering  point  for  traffic  from  the  west  to  Halifax, 
Sydney  and  all  points  east  of  it,  as  well  as  the  break- 
ing-up  point  for  traffic  in  the  opposite  direction.  By 
reason  of  this  fact  it  is  the  most  important  railway- 
junction  point  in  the  Maritime  Provinces  and  requires 
adequate  facilities  for  handling  traffic  rapidly  and  ef- 
ficiently and  also  for  distributing  empty  cars  and 
equipment  of  all  descriptions  to  points  where  needed. 
For  a  number  of  years  the  yard  has  been  too  small 
to  provide  the  necessary  working  capacity,  and  the 
tracks  too  short  to  accommodate  the  long  trains 
hauled  by  the  new  large  locomotives.  The  round- 
house and  other  facilities,  which  were  old,  were  too 
small  and  without  proper  facilities  for  making  the 
running  repairs  to  the  present-day  large  locomotives. 

Layout  of  the  Yard  and  its  Approaches 

As  will  be  seen  from  fig.  1,  the  old  connection  with 
the  main  line  and  transcontinental  line,  with  the  yard, 
is  near  the  east  end,  and  by  means  of  a  wye  connec- 
tion ;  the  tracks  parallel  to  the  west  leg  of  the  wye 
being  used  for  a  freight  receiving  yard  from,  and 
those  parallel  to  the  east  leg  as  a  departure  yard  for, 
trains  to  the  north.  These  tracks  were  too  short  to 
hold  the  long  trains,  which  resulted  in  a  great  deal 
of  terminal  detention.  All  of  the  freight  coming  to 
and  from  these  tracks  had  to  be  shunted  across  the 
St.  John  main  line,  which  caused  an  excessive  amount 
of  shunting  and  congestion.  To  eliminate  this  condi- 
tion, and  so  simplify  yard  movements,  a  diversion  was 
constructed  from  mile  3.5  on  the  north  main  line  to 
mile  2.5  on  the  St.  John  sub-division,  thence  parallel 
to  the  St.  John  sub-division  to  the  yard.  By  this 
means  all  traffic  enters  the  yard  from  the  west,  mak- 
ing a  simple  east  and  west  yard,  except  for  the  trans- 
fer to  the  Moncton  shops,  which  traffic,  being  only 
local,  is  small.  .\  very  complete  ultimate  layout  has 
I't'en   designed   which   includes  east   and   west  receivi 


ing  yards,  classification  yard,  which  may  be  equipped 
with  humps  if  required,  east  and  west  departure 
yards,  transfer  yards,  transfer  and  storage  tracks, 
new  car  repair  facilities,  new  engine  facilities,  etc., 
so  located  that  the  construction  of  any  additions  or 
extensions  required  to  meet  traffic  conditions  may  be 
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Fig.    1.      PUn  of   Moncton  yard  Uyout  with  approaches 

carried  on  without  materially  interfering  with  traffic. 
This  yard  is  arranged  in  units  so  that  it  may  be  con- 
structed and  operated  in  sections  as  the  traffic  de- 
mands. The  conception  and  design  of  this  general 
layout  originated  with  Collingwood  B.  Brown.  M.E; 
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I.e.,   recently  chief  engineer,   Canadian   Government . 
Railways,  and  now  engineering  assistant  to  the  vice- 
president,  Canadian  National  Railways,  Toronto.    All 
of  the  expenditures  and  construction  up  to  date  have 
been  in  accordance  with  this  ultimate  layout. 

Construction  Work 

The  actual  work  of  construction  was  commenced 
in  the  season  of  1919,  and  consisted  of  three  parts: 

(1)  The  acquiring  of  additional  land  which  was 
required  on  both  sides  of  the  present  yard  to  provide 
for  present  and  future  requirements,  and  to  avoid 
farm   crossings. 

(2)  The  construction  of  the  diversion  from  the 
main  line  to  north,  referred  to  above.  The  maximum 
grade  was  0.6  per  cent,  compensated  for  curvature, 
and  involved  the  raising  of  the  St.  John  sub-division, 
a  height  of  6.5  feet  at  the  under  crossing  of  the  Salis- 
bury road,  mile  1.8,  and  extension  of  this  bridge  from 
a  single  track  to  a  three  track  structure.  The  con- 
tract for  this  work  was  awarded  to  the  Dominion  Con- 
struction Company  Ltd.,  and  Wheaton,  late  in  the 
season  of  1919,  and  the  work  was  completed  early  in 
1920.  A  considerable  saving  in  operating  expenses 
was  effected  during  the  first  winter  by  the  use  of  this 
diversion  for  freight  movement,  although  the  old  line 
was  continued  for  passenger  traffic  use. 

(3)  Construction  of  freight  shed  and  freight  trans- 
fer platforms.  The  old  freight  shed  was  very  inade- 
quate for  the  local  and  transfer  traffic.  A  new  shed 
with  additional  trackage,  arranged  to  conform  with 
the  new  layout,  was  constructed.  The  structure  is 
400  feet  long  by  40  feet  wide,  of  brick  and  structural 
steel  construction.  The  contract  for  this  work  was 
awarded  to  engineers  and  contractors  of  St.  John, 
and  the  work  was  completed  early  in  the  season  of 
1920.  A  transfer  platform  500  feet  long  was  also  con- 
structed, conforming  to  the  new  layout. 

Construction  Work  during  1920 

The  engine  house,  coaling  plant,  and  other  engine 
facilities,  are  located  on  the  high  ground,  where  foun- 
dation is  good,  just  west  of  Johnathan  creek,  which 
crosses  the  yard  at  about  mile  0.6  and  flows  across  the 
marsh,  the  level  of  which  is  approximately  25  feet  be- 
low the  grade  elevation.  This  marsh  has  an  average 
width  of  about  400  feet,  the  Johnathan  creek  culvert 
being  located  at  its  extreme  west  side.  The  ground 
west  of  the  culvert  for  a  distance  of  5,000  feet  was 
generally  above  grade,  ranging  from  zero  to  fifteen 
feet,  which  necessitated  a  considerable  amount  of  ex- 
cavation.- The  material  was  required  j:artly  to  widen 
the  embankments  at  the  extreme  west  end  of  the  yard, 


but  mostly  to  make  the  embankment  over  the  Johna- 
than creek  marsh. 

An  extension  of  the  Johnathan  creek  culvert  under 
the  old  yard  was  also  necessary.  This  culvert  is  a 
double  six  feet  by  six  feet  concrete  rail  top  structure 
and  the  extension  on  its  upjjcr  end  is  312  feet  long. 
The  original  stream  crossed  the  marsh  diagonally, 
necessitating  a  diversion  to  bring  it  to  the  inlet  of 
the  culvert.  In  order  to  have  the  site  ready  ioT  liuild- 
ings  during  the  season  of  1921,  the  construction  of 
the  culvert  extension  and  grading  for  the  site  of  the 
buildings  was  performed  in  1920,  so  far  as  it  could  be 
done  without  interfering  with  the  operation  of  the  old 
yard.  A  contract  for  this  work  was  awarded  to  the 
Dominion  Construction  Company  Ltd.,  and  Wheaton, 
and  the  work  was  completed  by  the  end  of  1920, 
about  95,000  cu.  yds.  of  material  having  been  exca- 
vated and  the  culvert  extension  and  stream  diversion 
completed.  One  special  feature  of  this  work  is  wor- 
thy of  mention,  namely,  the  efficient  method  of  hand- 
ling the  foundation  excavation  for  the  culvert  and  the 
excavation  for  tlie  steam  diversion.  For  this  work 
a  movable  stiff-leg  derrick  on  a  base  of  heavy  hard 
pine  timber  was  constructed,  and  on  it  was  mounted 
the  hoisting  engine,  which  served  at  once  as  a  counter 
weight  and  supplied  the  power  for  operating  the  der- 
rick for  handling  heavy  material,  the  orange-peel 
bucket  for  excavating,  and  was  also  used  to  propel 
the  whole  apparatus  by  means  of  deadmen.  This  ma- 
chine was  placed  ahead  of  the  work  and  rested  on  a 
grillage  of  timber  and  rails  which  distributed  the 
load  over  a  considerable  area  so  that  no  difficulty  was 
encountered  in  supporting  the  machine,  as  is  so  fre- 
quently the  case  in  handling  movable  derrick  ap- 
paratus close  to  the  edge  of  excavation. 

Work  During  1921 

The  work  during  1921  consisted  of  continuing  the 
grading,  diverting  the  main  line,  and  construction  of 
buildings  and  service  tracks  as  shown  in  figure  No. 
2.  It  will  be  seen  that  a  locomotive  approaching  the 
facilities  will,  under  ordinary  conditions,  obtain  the 
necessary  attention  in  the  following  order ;  coaling 
and  sand,  water,  fire  cleaning,  housing.  Three  in- 
bound and  three  outbound  tracks  have  been  provided, 
all  of  which  are  served  by  stand-pipes  for  water.  Coal- 
ing facilities  are  provided  on  the  three  inbound 
tracks,  and  by  means  of  cross-overs,  locomotives  on 
two  of  the  outbound  tracks  may  be  coaled  with  very 
little  interference  with  the  inbound  locomotives.  Four 
tracks  have  been  provided  with  ash-pits  and  suffi- 
cient cross-overs  have  been  i)rovided  to  facilitate  any 
desired  movement  of  the  locomotives.  Fifty  tracks 
to   the   turn-table  have  been   provided   for,   four   are 
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nimiiiifr  tracks  to  and  from  the  turn-table,  forty  arc 
entran'-es  from  the  turn-tahle  to  the  forty  stall  house, 
which  is  now  constructed,  and  space  for  an  additional 
six  stall  section  when  required.  All  buildings  ex- 
cept the  water  tank  and  coaling  [dant  are  constructed 
of  brick  on  concrete  foundations  with  mill  type  frames 
of  B.  C.  fir,  excepting  the  machine  shop  which  has  a 
structural  steel  frame.  This  is  one  of  the  largest  lay- 
outs for  a  single  engine  house  in  Canada. 

As  much  of  this  work  had  to  be  performed  in  the 
present  yard,  without  interference  with  trafific,  it  was 
decided  to  do  it  by  the  railway's  own  forces  under 
the  sui)ervision  of  the  chief  engineer,  A.  F.  Stewart, 
with  the  construction  engineer,  S.  B.  Wass,  and  as- 
sistant engineers,  K.  K.  ICvans  and  H.  L.  Currie, 
directly  in  charge  of  the  work. 

When  the  work  was  approved  very  few  detail 
drawings  were  prepared,  and  these  were  made  as 
quickly  as  possible  in  the  chief  engineer's  office  by 
H.  J.  Grudge,  assistant  engineer  of  buildings,  R.  G. 
Gage,  signal  and  electrical  engineer,  and  C.  S.  G. 
Rogers,  assistant  engineer  of  bridges,  for  ash-pits, 
and  steel  water  tank.  The  field  work  was  divided  into 
two  units,  each  reporting  t(i  the  construction  engineer, 
and  each  consisting  of  assistant  engineer  and  a  small 
staff,  with  general  foreman,  and  as  many  other  fore- 
men as  neces.sary.  One  timekeeper  and  one  material- 
man, with  some  temporary  assistants  were  employed 
on  the  whole  work.  I"!.  K.  I'Lvans  was  as.sistant  engi- 
neer in  ciiarge  of  grading,  etc.,  with  T.  McPhers{)n 
as  general  foreman,  and  II.  L.  Currie  was  assistant 
engineer  in  charge  of  buildings,  with  D.  A.  Seaman 
as  general  foreman.  G.  N.  Allen,  was  timekeeper  on 
the  whole  work.  .Special  attention  was  given  to  the 
design  and  installation  of  the  heating  and  i)iping  sys- 
tems by  II.  l*".  Finneniore,  and  to  lighting  by  I"".  H. 
Williams,  both  assistants  to  Mr.  Gage. 

Several  small  contracts  were  awarded  for  spe- 
cial work  as  follows :  Steel  water  tank.  Dominion 
Bridge  Company,  Montreal ;  coaling  plant  machinery, 
Williams  and  Wilson,  Montreal ;  tar  and  gravel  roof, 
Carrite  Company,  St.  John;  plumbing,  Johnston  Bros., 
Moncton ;  oil  storage  system,  B.  F.  Bowser  Company, 
Toronto. 

Grading 

It  will  be  seen,  by  reference  to  figure  No.  2,  that 
the  main  line  of  the  St.  John  sub-division  and  the 
Reid's  cut  yard  lies  across  the  site  of  the  proposed 
engine  house,  on  a  grade,  and  at  a  different  elevation 
than  that  of  the  new  work.  It  was  therefore  neces- 
sary to  construct  a  new  main  line  well  in  advance 
of  building  operations.  Owing  to  the  necessity  of 
maintaining  traffic,  cutting  both  sides  and  under  the 
main  line,  and  to  the  irregular  shape  of  the  excava- 
tion required,  ten  cuts  of  the  shovel  were  required; 
this  with  the  shallow  excavation,  varying  from  two  to 
fifteen  feet,  entailed  a  coni])aratively  large  amount 
of  shifting  of  the  shovel.  The  material  encountered 
was  heavy  clay  and  hard  jian.  Some  of  it  was  used 
to  widen  the  embankments  at  the  west  end  of  the 
yard,  but  most  of  it  was  dei)osited  in  the  embank- 
ment over  Johnathan  creek  marsh.  The  equipment 
used  consisted  of  one  niodel-fiO,  Marion  steam  shovel, 
twenty-four  Kilbourne  and  Jacobs,  16-yard  air  dump 
cars,  one  Jordon  spreader,  and  two  Con.solidated  loco- 
motives. 

In  view  of  the  shallow  excavation  and  the  settle- 
ment in  the  marsh,  the  shovel  record  would  seem  tt» 
be  good.     The  shovel  started  work  on  .-Xpril  11th  and 


completed  September  14th,  having  excavated  158,000 
cubic  yards,  averaging  31/)00  cubic  yards  per  month, 
or  1,200  cubic  yards  per  working  day. 

Sewer  System 

As  the  buildings  were  all  located  on  the  natural 
ground,  composed  of  hard  pan,  very  impervious  to 
water,  it  was  important  that  drainage  be  provided 
for  the  foundation  excavations  at  the  earliest  pos- 
sible moment,  and  the  most  effective  method  was  to 
get  the  permanent  sewerage  system  installed.  This 
was  entirely  new  and  independent  of  all  other  sewers 
except  for  the  coaling  plant  sewer,  which,  on  account 
of  its  proximity  to  the  culvert,  has  a  seperate  con- 
nection with  it.  It  discharges  into  the  top  of 
Johnathan  creek  culvert  through  a  specially  construct- 
ed manhole  near  its  upper  end. 

The  main  sewer,  extending  from  the  outlet  to  the 
manhole  opposite  the  ash-pits,  is  of  twenty-four  inch 
double  strength,  vitrified  clay  pipe  798  feet  long,  placed 
fourteen  feet  below  grade  so  as  to  drain  the  ash-pits. 
From  this  main  sewer,  branches  of  smaller  sized  pipe 
are  carried  to  the  turn-table  pit,  engine  wheel  drop 
pits,  and  all  other  facilities  requiring  drainage.  The 
total  amount  of  excavation  for  sewer  trenches  was 
4,%0  cubic  yards  in  hard  pan  material  merging  into 
rock,  so  that  hand  labor  was  considered  to  be  too 
slow.  Several  alternative  methods  were  discussed 
and  it  was  finally  decided  to  try  a  Marion  railroad 
ditcher  which  was  available.  This  machine  was  sup- 
ported over  the  top  of  the  trench  on  old  bridge 
stringers  and  in  one  oi>eration  excavated  the  trench 
in  front  of  it  and  deposited  the  material  behind  itself, 
the  pipe  having  been  laid  and  jointed  by  men  working 
directly  underneath  the  machine.  Some  difficulty  was 
encountered  with  a  seam  of  quicksand  about  ten  feet 
below  the  surface  which  caused  the  sides  of  the  trench 
to  cave  in,  but  this  was  only  for  a  short  distance.  The 
machine  would  dig  only  about  ten  feet  below  its  sup- 
port, so  in  order  to  excavate  the  bottom  of  the  trench 
the  machine  had  to  make  a  surface  cut,  about  four 
feet  deep,  wide  enough  to  permit  the  timbers  to  rest 
on  the  bottom  of  it.  So  successful  was  this  method 
that  frequently  fifty-five  lineal  feet  of  completed  sewer 
was  laid  in  a  working  day,  and  an  average  of  thirty- 
two  lineal  feet  per  day  was  maintained  during  the 
whole  sewer  operation.  The  cost  of  trenching  under 
the  conditions  encountered  was  easily  less  than  half 
what  it  would  have  been  by  hand.  The  main  sewer 
was  commenced  on  April  28th  and  was  carried  al- 
most to  the  turn-table,  so  that  all  foundations  could 
could  be  readily  drained  by  May  vWth.  The  early 
completion  of  this  sewer  removed  all  necessity  of 
pumping  water  from  foundations. 

Description  of  Buildings 

The  stall  engine  house  contains  forty  stalls,  thirty- 
three  of  which  are  100  feet  in  length  with  65-foot  pits, 
and  seven  are  120  feet  long  with  80-foot  pits.  The 
house  is  divided  into  sections  each  of  which  is  sep- 
arated from  the  adjoining  sections  by  fire-proof  walls 
and  doors.  The  sections  are  as  follows :  Commenc- 
ing on  the  south-easterly  corner,  two  sections  of  seven 
lOb-foot  stalls;  one  section  of  seven  120-foot  stalls;- 
one  section  of  nine  100-foot  stalls,  and  one  section 
of  ten  100-foot  stalls.  Three  of  the  long  stalls  are 
provided  with  drop  pits  for  driving  wheels,  and  two 
with  drop  pits  for  tender  wheels,  so  located  that  any 
pair  of  wheels  on  any  of  the  railway's  existing  loco- 
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motives  may  be  changed.  The  drop  pits  are  all  equip- 
ped with  Taylor-Arnold  pneumatic  jacks.  Each  stall 
is  provided  with  steam  blower,  with  Barco  connection, 
blow-off  pipe,  wash-out  and  boiler  filling  pipe,  cold 
water  connection,  compressed  air,  all  of  which  sys- 
tems are  connected  with  the  power  house,  where  the 
various  pumps,  hot-well,  etc.,  are  located. 

The  machine  shop  which  is  ■«4  feet  long  by  53 
feet  wide  and  is  located  at  the  back  of  the  long  stall 
section  of  the  roundhouse  and  connected  to  it  by  a 
passage-way  is  provided  with  machines  for  light  re- 
pairs, tool  room  and  forge  with  jib  cranes  for  handhng 
heavy  parts,  and  a  narrow  gauge  push-car  track  be- 
tween the  machine  shop  and  the  roundhouse  stalls. 

The  stores  and  office  building  is  100  feet  long  by 
30  feet  wide.  The  foreman's  office  is  in  the  west  end 
of  the  building,  and  adjoining  it  are  the  booking  and 
registering  room,  locker  room,  shower  bath,  etc.  The 
oil  cellar,  fully  equipped  with  storage  tanks,  and  ten 
self-measuring  and  registering  oil  pumps,  is  in  the 
central  portion  of  the  building.  The  eastern  end  of 
the  building  to  be  used  for  miscellaneous  suppHes, 
is  fitted  with  racks  and  .shelves,  and  surrounded  with 
an  eight-foot  platform  with  ramps.  This  building  is 
heated  by  low  pressure  steam,  supplied  by  the  power 
house  boilers. 

The  power  house  is  attached  to  the  back  of  the 
twelfth  stall  of  the  engine  house  and  is  eighty-seven 
feet  by  forty-four  feet.  It  is  divided  into  two  parts 
by  a  brick  wall,  the  back  part  of  which  contains  two 
250  h.p.,  Babcock  and  Wilcox  water-tube  boilers,  which 
were  in  use  in  the  old  power  house,  but  have  been  re- 
tubed,  thoroughly  cleaned,  and  repaired.  The  other 
part  contains  the  air  compressor,  feed-water,  wash- 
out and  vacuum  pumps,  and  steam  driven  fan  and 
heater  coils.  A  hot-well  is  located  just  outside  the 
power  house  for  storage  of  hot  water.  This  hot  water 
is  used  for  feed  water,  refilling  locomotive  boilers, 
thus  affecting  a  great  saving  in  fuel. 

The  electric  current  is  obtained  from  the  railway's 
own  system  developed  at  the  Moncton  shops.  It  is 
used  for  operating  the  coaling  plant  and  motors  in 
the  machine  shop,  in  addition  to  a  complete  liehting 
system  throughout.  The  lights  in  the  engine  house 
are  so  arranged  with  reflectors  on  the  posts  that  an 
abundance  of  light  may  be  obtained  for  work  on  any 
part  of  the  engine,  but  economy  may  be  effected  by 
turning  off  those  not  required,  as  each  stall  is  sup- 
plied with  separate  switches. 

A  mechanical  coaling  plant  of  350-ton  storage 
capacity,  equipped  to  elevate  coal  at  the  rate  of  fifty 
tons  per  hour,  was  installed.  It  is  provided  with 
three  coaling  tracks,  and  one  hopper  track  for  receiv- 
ing coal.  It  is  operated  by  electric  power  from  the 
railway  system.  The  machinery  was  supplied  and 
installed  by  Williams  and  Wilson  Limited,  of  Mon- 
treal, under  contract,  but  the  construction  of  the  build- 
ing and  all  other  work  was  done  by  the  railway  forces. 
Facilities  are  also  provided  for  sand  storage  and  sup- 
plying sand  to  locomotives  at  this  plant. 

Water  is  obtained  from  the  city  water-supply  and 
a  connection  with  the  present  nine  inch  main  just 
opposite  the  jjassenger  car  power  house,  and  an  eight 
inch  cast  iron  pipe,  3,343  feet  long,  was  carried  to  the 
new  facilities.  A  steel  tank  of  150,000  gallon  capacity 
is  provided  as  a  storage  reservoir.  Four  ten  inch 
standpipes  are  ])rovided  for  watering  locomotives,  al- 
so connection  to  all  buildings  and  facilities.  The 
steel    water   tank   was   supplied   and    erected,   by   the 


Dominion  Bridge  Company,  under  contract,  on  a  con- 
crete foundation  constructed  by  the  railway  forces. 

Two  double  track  ash-pits,  forty  feet  long,  were 
provided.  These  pits  are  twelve  feet  deep  and  so 
arranged  that  they  may  be  operated  as  dry  or  flooded 
pits.  They  are  constructed  of  reinforced  concrete 
walls,  lined  with  fire  brick,  with  the  sloping  wall  of 
steel  rails  under  the  tracks.  The  space  between  the 
two  tracks,  over  the  deep  part  of  the  pit,  is  covered 
with  a  wooden  platform  which  is  removed  when  the 
cinders  are  being  taken  out  of  the  pits.  The  ashes 
are  removed  from  the  pits  by  a  coaling  crane  with  a 
clam-shell  bucket.  This  crane  is  also  used  to  load  coal 
engines  in  case  the  plant  breaks  down. 

Construction  of  Buildings 

As  all  the  buildings  were  required  for  operation 
at  the  same  time,  it  was  decided  to  carry  on  the  con- 
struction of  them  simultaneously  and  thus  prevent 
the  work  from  becoming  congested.  For  purposes  of 
organizing  a  construction  force,  a  fairly  close  esti- 
mate of  the  quantity  of  each  class  of  work  to  be 
performed  was  made  and  from  it  an  approximate  esti- 
mate of  the  number  of  men  and  time  required  to  per- 
form each  was  obtained.  By  keeping  in  view  the 
natural  sequence  of  the  work,  a  ])rogram  was  worked 
out  by  which  the  foundation  work  was  kept  well 
ahead  of  the  concrete  work,  the  concrete  work  ahead 
of  the  brick  wofk,  the  brick  work  ahead  of  the  car- 
pentry, painting,  piping,  etc.,  and  throughout  the 
whole  work  there  was  very  little  interference  of  one 
class  of  work  with  another,  so  that  a  gang  once  organ- 
ized to  perform  certain  classes  of  work  was  kept  up 
to  full  strength  until  the  work  was  practically  finished. 

Bills  of  material  were  also  prepared,  orders  were 
placed  for  these  as  early  as  possible  and  arrange- 
ments made  for  delivery  in  accordance  with  the  gen-  ■ 
eral  programme  of  the  work.  By  keeping  daily  re- 
cords of  material  on  hand,  and  by  keeping  the  persons 
supplying  the  material  daily  advised  of  the  material 
situation  at  the  work,  no  serious  delay  was  caused 
for  material,  although  in  some  cases  the  men  had  to 
be  shifted  to  another  part  of  the  work  for  a  few  days. 
This  was  true  in  the  case  of  the  steel  window  lintels, 
reinforcing  for  the  concrete  floor  in  stores  building, 
pipe  fittings  and  electrical  supplies.  Notwithstanding 
this  the  general  programme  of  the  work  was  very 
closely  adhered  to. 

Foundation  Excavation 

The  material  encountered  in  the  foundations  was 
all  a  stiff  clay  or  hard  pan,  merging  into  rock,  which 
made  hand  excavation  very  slow  and  expensive.  As 
the  site  had  been  levelled  to  sub-grade  the  previous 
year,  practically  all  the  material  from  the  excavation 
had  to  be  hauled  to  the  embankments  as  it  was  not 
suitable  for  filling  near  the  surface,  which  made  it 
very  important  that  some  mechanical  means  be  obtain- 
ed for  loading  it.  especially  where  the  quantities  were 
large. 

The  back  wall  of  the  engine  house  and  hot-air 
duct  required  a  trench  about  eight  feet  wide  and  four 
feet  deep,  and  contained  about  1,600  cubic  yards,  nearly 
all  of  which  was  excavated  and  loaded  on  damp  cars 
by  the  railroad  ditcher,  which  was  supported  over 
the  top  of  the  trench  by  the  same  bridge  stringers 
used  on  the  sewers.  The  turntable-pit  contained  1,950 
cubic  yards  and  was  all  excavated  by  the  ditcher 
Except  the  footings,   which  were  cast  out   by   hand, 
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sufficient   material   having  been    taken   out   to  permit 
this. 

The  excavation  for  the  pits  and  pedestals  in  the 
engine  house  presented  a  difficult  problem  as  these 
covered  a  large  shallow  area.  An  effort  was  made  to 
excavate  this  with  an  orange-peel  bucket,  o])erated  by 
the  locomotive  crane,  but  this  was  not  successful, 
the  material  being  too  hard,  l-'inally  the  ditcher  was 
used,  but  had  the  disadvantage  of  excavating  a  larger 
area  than  was  required  for  the  actual  footings.  A 
considerable  amount  of  track  shifting  and  shunting 
was  entailed,  but  it  worked  out  to  be  the  most  eco- 
nomical method  available. 

About  seventy-five  per  cent,  of  the  excavation  for 
the  deep  ash-pits  was  performed  by  the  ditcher,  the 
lower  part  of  it  was  handled  twice,  the  ditcher  not 
being  high  enough  to  load  the  material  into  cars  when 
lowered  into  the  excavation  to  reach  the  bottom. 

The  foundation  excavation  for  machine  shop, 
power  house,  tank,  and  stores  building,  was  all  done 
by  hand  as  the  material,  especially  in  the  case  of  the 
latter,  was  required  for  backfilling  in  and  around  the 
building.  The  excavation  for  the  coaling  plant  was 
partly  done  by  teams  with  scrapers,  partly  by  hand, 
and  partly  by  the  orange-j)eel  bucket  operated  by  the 
locomotive  crane. 

Concrete  Work 

The  total  quantity  of  concrete  is  about  5,300  cubic 
yards.  Several  methods  of  mixing  and  distributing 
this  were  considered,  but  as  the  concrete  was  prac- 
tically all  to  be  placed  below  rail  elevation,  and  was 
distributed  over  a  comparatively  large  area,  it  was 
decided  to  use  small  mixers,  set  up  at  convenient 
points  close  to  the  work,  and  so  avOid  transporting 
the  concrete  long  distances.  Two  concrete  gangs, 
consisting  of  foreman,  mixer  runner,  and  twelve  to 
sixteen  laborers,  were  organized,  using  two  London 
gasoline  mixers  of  six  cubic  feet  capacity.  The  aggre- 
gate was  from  one-quarter  inch  down,  the  coarse  ag- 
gregate was  from  one-quarter  inch  to  two  and  one- 
half  inches  in  size.  For  all  foundations,  piers  and 
engine-pits,  the  concrete  was  proportioned :  one  part 
Portland  cement,  two  and  one-half  parts  fine  aggre- 
gate, to  five  parts  coarse  aggregate.  For  the  thin 
reinforced  concrete  walls  of  the  main  heating  duct, 
the  floor  over  the  stores  oil  cellar,  concrete  window 
sills  and  lintels,  a  mixture  of  1:2:4  was  used.  To 
waterproof  the  hot-;well  walls  and  floors,  hydrated 
lime  was  added  to  the  mixture,  eight  per  cent,  of  the 
weight  being  used.  The  material  was  put  into  the 
mixer  dry,  along  with  the  other  aggregates. 

The  site  was  such  that  the  cars  could  be  spotted 
close  to  the  mixers,  and  the  material,  including  the 
cement,  wheeled  directly  from  car  to  mixer,  with  one 
handling  only.  This  affected  a  great  .saving  in  the 
cost  of  labor.  The  mixture  was  wheeled  from  mixer 
to  forms  with  St.  Clair  carts  of  six  cubic  feet  capa- 
city, which  vvere  carried  on  plank  runways  at  the 
elevation  of  the  top  of  the  forms.  The  forms  were 
made  of  two  inch  dressed  spruce  in  sections,  so  that 
they  were  used  over  and  over  again.  In  constructing 
the  backwall  and  hot  air  duct  about  300  lineal  feet 
of  sectional  forms  were  built,  and  by  taking  these 
down  and  moving  them  ahead,  the  whole  duct,  over 
1,200  feet  long,  was  constructed  with  the  .same  set 
of  forms.  The  same  method  was  also  used  with  ped- 
estal forms,  engine  pit  forms,  etc.     After  removing 


tlie  form  it  was  cleaned  and  oiled  before  being  used 
again. 

The  first  concrete  was  poured  on  May  12th  and  by 
November  15th,  the  whole  5,300  cubic  yards  had  been 
placed  with  the  exception  of  a  few  odd  jobs  which 
were  delayed  waiting  for  material  or  other  similar 
cause.  In  addition  to  pouring  concrete,  these  gangs 
vvere  used,  especially  that  with  the  small  mixer,  in 
excavating  foundations  by  hand,  or  other  necessary 
work. 

Brick  Work 

The  brick  work  was  commenced  on  May  26th  as 
soon  as  the  concrete  foundation  was  ready  to  receive 
the  same.  At  first  a  small  force  was  employed,  as 
the  walls  could  not  be  carried  above  the  top  of  the 
windows  until  the  steel  window  lintels  were  received, 
which  was  on  July  5th.  After  that  the  force  was 
increased  to  twenty-six  bricklayers,  and  maintained 
at  that  until  the  walls  were  up,  on  October  20th. 
Approximately  1,190,000  brick  were  laid,  of  which 
400,000  were  second  hand  from  North  Street  station, 
Halifax.  The  remainder  were  new  brick  from  Pug- 
wash.  Cement  mortar  consisting  of  three  bags  of 
cement,  one  bag  (50  lbs.)  of  hydrated  lime,  with  three- 
eighth  cubic  yard  of  Shediac  sand,  was  used.  For 
the  first  month  this  was  mixed  by  hand,  but  after  that 
a  gasoline  London  concrete  mixer  was  used.  This 
worked  out  very  satisfactorily,  as  the  mortar  was 
much  more  uniform  and  was  received  by  the  brick- 
layers much  fresher.  Five  men  with  the  mixer  had 
no  difficulty  in  supplying  mortar  to  twenty-six  brick- 
layers, where  twelve  or  more  men  had  been  required 
before. 

Frame  and  Roof 

The  frames  of  all  buildings,  except  the  machine 
shop,  were  of  British  Columbia  fir,  most  of  which  was 
received  in  April,  and  framing  was  proceeded  with 
at  once.  Templates  were  made  for  each  member  of 
the  engine-house  frame,  and  resulted  in  saving  a  great 
deal  of  time,  and  in  getting  very  uniform  work  and  a 
good  fitting  frame.  The  frame  for  the  coaling  plant 
was  also  framed  early,  and  erection  commenced  July 
18th,  as  soon  as  the  foundation  was  ready.  For  erec- 
tion a  15-ton  locomotive  crane  with  35-foot  boom 
was  used,  and  was  a  very  great  labor  saver.  This 
crane  was  used  in  erecting  the  second  storey  of  the 
coaling  plant,  above  which  it  would  not  reach,  and 
the  timber  was  erected  by  gin  pole.  The  frame  for 
three  stalls  could  be  erected  from  one  track,  and  a 
foreman  with  eight  men  and  the  crane  frequently 
did  this  in  one  day.  After  the  frame  was  erected  the 
crane  also  hoisted  most  of  the  sheathing  to  the  roof, 
which  was  unloaded  from  the  cars  on  the  ground  in 
sling  loads,  where  it  could  be  picked  up  by  the  crane. 

The  work  of  erecting,  fixing  joints,  and  bracing, 
went  on  almost  continuously  and  was  followed  very 
closely  by  a  gang  of  carpenters  placing  sheathing, 
smoke  jacks,  cornice  and  gfutters ;  so  that  the  roof- 
ing contractor,  who  came  on  the  roof  as  soon  as  the 
first  two  sections  were  passed,  worked  continuously 
to  the  end  of  the  work  without  delay.  Erection  of 
the  frame  was  commenced  on  .\ugust  10th.  and  the 
crane  finished  hoisting  roof  sheathing  on  September 
29th,  having  erected  frame  and  rix)f  material  on  the 
40-stall  engine  house  89,500  square  feet  in  area,  dur- 
ing that  time. 

Heating  and  Piping 

The  foundations  for  boilers,  air .  compressor  and 
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heating  fans  were  poured  at  the  same  time  as  the 
foundations  for  the  power  house.  The  vitrified  clay 
pipes  connecting  the  hot  air  duct  with  the  engine  pits, 
were  started  just  after  the  pouring  of  the  pits,  and 
followed  around  simultaneously  with  them. 

Much  of  the  equipment  from  the  old  power  house 
including  the  two  250  horse-power  Babcock  and  Wil- 
cox boilers,  air  compressor,  piping,  etc.,  was  to  be 
used  in  the  new.  As  it  was  not  possible  to  ascertain 
just  how  much  of  this  equipment  could  be  usea  agam, 
and  what  repairs  it  would  require,  until  it  was  taken 
down,  this  part  of  the  work  was  commenced  about 
July  15th.  It  was  found  that  all  tubes  in  the  boilers 
required  renewing,  and  that  extensive  repairs  were 
necessary  to  the  air  compressor,  and  other  equipment. 
The  piping  in  the  engine  house  was  commenced  as 
soon  as  the  roof  sheathing  was  well  under  way,  and 
was  continued  around  the  building  simultaneously 
with  it.  Considerable  delay  was  experienced  in  obtain- 
ing some  extra  heavy  special  fittings  for  the  steam 
and  heating  plant,  hut  notwithstanding  this  the  whole 
heating  plant,  air  and  water  systems,  were  ])ut  in 
operation  prior  to  the  house  being  opened  for  opera- 
tion. A  total  of  11.600  lineal  feet  of  piping  was  in- 
stalled in  the  buildings. 

Permanent  Tracks 

During  the  season  7.03  miles  of  permanent  track 
with  43  switches  were  laid.  This  work  could  not  be 
done  continuously  but  the  layout  was  located  on  the 
ground,  and  wherever  possible  service  tracks  were 
laid  in  the  position  of  permanent  ones.  A  large 
amount  of  old  track  had  to  be  taken  uj)  and  shifted, 
and  the  locomotive  crane  was  very  useful  in  handling 
this  material. 

It  was  necessary  to  continue  operation  at  the  old 
facilities  until  the  new  ones  could  be  used.  About 
one-half  of  the  machines  in  the  old  shop  were  belt 
driven,  and  these  were  installed  in  the  new  shop, 
while  the  motor  driven  machines  were  left  in  the  old 
shop  until  after  the  transfer  had  been  made. 

The  transfer  of  the  turn-table  naturally  was  the 
governing  feature,  this  was  accomplished  without  any 
interference  with  traffic.  The  table  was  put  out  of 
service  at  the  old  house  at  8:00  a.m.  December  17th, 
and  was  raised  out  of  the  pit  without  removing  deck 
or  rails,  by  a  75-ton  wrecking  crane,  by  a  rather  unique 
method.  The  crane  lifted  one  end  of  the  table,  block- 
ing was  placed  under  the  centre,  the  table  was  then 
tilted  over  the  blocking  and  the  opposite  end  blocked 
up.  By  repeating  this  several  times  the  table  was 
raised  high  enough  to  permit  car  trucks  with  especially 
constructed  bolsters  to  be  pushed  under  the  table.  By 
this  means  the  table  was  transferred  to  the  new  site 
by  4:00  p.m.,  where  it  remained  till  the  following 
morning.  During  the  night  the  crane  was  taken  away 
on  other  .service,  and  it  returned  at  11 :00  a.m.  By  re- 
versing the  tilting  process  the  table  was  Jowered 
into  the  new  pit,  and  at  4:30  p.m.  December  18th  the 
first  engine  went  into  the  new  house. 

The  total  quantity  of  various  kinds  of  work  per- 
formed is  as  follows  : — 

Excavation  by  steam  shovel   158,000  cu.  yds. 

Trenching   for    sewers    4,960  cu.  yds. 

Trenching  for  water  pipes    3,690  cu.  yds. 

Foundation    excavation    for   buildings, 

ash-pits,   tank,   etc 12,670  cu   yds. 

Concrete  poured   5,315  cu.  yds. 

Brick    laid     1,190,400  bricks 

British    Columbia    timber    393,000  ft.    B.    M. 


Other  timber  and  lumber 1,025,000 

Steel   water  tank    150,000 

Structural    steel    57 

Reinforcing   rods    31 

Reinforcing  rails    13 

Sewer  pipes   3,683 

Cast  iron  water  pipes    5,460 

Hot  air  pipes  2,350 

Wrought  iron  piping    11,600 

Stand   pipes    4 

Fire   hydrants    5 

Permanent    tracks     7.03 

Permanent    switches    43 

Ballast  and  cinders   40,000 

Roof    area    1,073 

Glass  area (Approx.  10,000  lights)  8,300 


ft.    B.    M. 

gallons 

tons 

tons 

tons 

feet 

feet 

feet 

feet 


miles 

cu.  yds. 
squares 
stj.  feet. 


Extensive  Improvements  for 
Ford  City,  Ont. 

The   Town   Engineer,   in    a   Report,    States 

That  Sewers   and   Water  Service   Are 

Needed,  as  well  as  Other  Facilities 

In  view  of  the  extensive  plan  for  civic  improvc- 
UK-nts  in  the  near  future  in  Fort  City,  Ont.,  town 
engineer  Patterson  submitted  a  detailed  report  to 
the  Ford  City  Town  Council  September  5,  giving  a 
survey  of  improvements  already  possessed  by  Ford, 
and  the  amount  necessary  to  bring  the  town  up  to 
the  proper  standard  of  municipal  advancement. 

Dealing  first  with  the  history  of  the  town,  Mr. 
i'atter.son  .says:  The  town  up  to  the  present  has  been 
l)r()vided  very  slowly  with  local  improvements  of  all 
kinds.  The  old  section  of  the  town  lying  north  of 
the  Grand  Trunk  and  Essex  Terminal  Railways  has 
been  provided  with  99  per  cent,  of  sewers,  99  per 
cent,  of  sidewalks,  50  per  cent,  of  pavements,  99  pev 
cent,  of  water  mains,  69  per  cent,  of  hydrants,  60  per 
cent,  of  fire  and  police  signals  and  62  per  cent,  of 
street  lighting. 

"In  the  newely  annexed  portion  of  Ford,  all  land 
south  of  the  Grand  Trunk  and  Essex  Terminal  Rail- 
ways has  only  a  small  amount  of  municipal  work 
completed,  including  sidewalks  and  water  mains. 

"Street  openings  show  that  blind  and  jogged 
streets  prevalent  in  the  old  portion  of  Ford  have 
been  rectified  to  some  extent,  but  there  are  still  sever- 
al changes  to  be  made.  The  main  changes  will  be 
provided  by  the  proposed  subway  routes,  the  sub- 
way being  considered  as  part  of  the  street  openings. 

"Dealing  with  the  water  services,  the  old  por- 
tion of  the  town  is  completely  supplied,  the  non-in- 
stallation of  sufficient  hydrants  being  the  chief  draw- 
back. Hydrants  are  as  necessary  as  service  connec- 
tions to  houses,  and  should  be  installed  as  soon  as 
the  first  house  in  a  district  is  erected. 

"Sewers  are  an  absolute  necessity  to  sanitary  con- 
ditions. All  parts  of  the  old  town  have  been  com- 
pletely supplied  with  sewer  services.  In  the  n.?vv 
section  of  Ford,  the  council  will  have  to  consider  the 
installation  of  a  complete  new  system.  This  can  be 
done  by  degrees  once  the  main  outlets  are  provided, 
according  to  the  rules  of  the  Provincial  Board  of 
Health. 

"The  sewer  system  can  be  considered  by  Ford 
City  as  its  main  problem  on  account  of  its  high  cost, 
but  if  the  main  outlets  are  taken  first  and  the  laterals 
second  as  needed,  the  cost  will  be  spread  over  a  great- 
er period. 
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Should  the  P.G.E.  Railway  be  Scrapped  ? 

•    Reports  of  the  Investigators  Appointed  by  the  Government  do  not 
Speak  Very  Favorably  of  the  System — Mr.  J.  G.  Sullivan 
Makes  Complete  Analysis  of  the  Situation 

By  our  British  Columbia  Correspondent 


Very  pessimistic  reports  as  to  the  future  of  the  , 
Pacific  Great  Eastern  Railway  have  been  presented 
to  the  government  of  British  Columbia  by  the  three 
exi)erts  employed  to  investigate  that  line  and  drastic 
action  is  recommended  with  a  view  to  putting  a  stop 
to  the  drain  on  the  financial  resources  of  the  province 
which  a  continuance  of  the  construction  programme 
would  involve. 

Three  reports  have  been  received  by  the  govern- 
ment, of  which  the  most  comprehensive  is  that  by  J. 
G.  Sullivan,  M.l^.l.C,  former  chief  engineer  of  the 
Canadian  Pacific  Railway  and  one  of  the  best  known 
railway  engineers  in  North  America.  Mr.  Sullivan's 
findings  are  supi>orted  by  separate  reports  presented 
by  Col.  J.  S.  Dennis,  director  of  colonization  of  the 
C.P.R.,  who  dealt  with  the  possible  future  develop- 
ment of  the  area  served  by  the  railway,  and  by  W.  P. 
Hinton,  former  general  manager  of  the  G.T.P.  Rail- 
way, who  reports  upon  the  organization  and  opera- 
tion of  the  road. 

Scrap  the  System 

Summing  up  his  report  Mr.  Sullivan  recommends, 
"If  the  people  of  British  Calumbia  are  not  pre^pared 
to  continue  paying  from  $2,000,000  to  $2,500,000  per 
year  on  the  investment  already  made  and  what  will 
be  necessary  in  the  next  ten  years,  that  the  company 
be  at  once  ordered  to  abandon  the  whole  system  and 
recover  what  salvage  is  possible,  and  in  this  reduce 
the  liability  and  also  prevent  any  further  increase  in 
their  obligation." 

Alternative  suggestions  are  made,  but  it  is  evident 
that  Mr.  Sullivan  does  not  think  that  under  any  con- 
ditions the  ])rovince  could  ever  secure  an  even  break 
on  operation  account.  .'\s  to  this  he  says.  "The  pre- 
sent development  of  the  country  makes  this  desirable 
result  an  absolute  impossibility.  There  is  nothing  in 
sight  at  the  present  time  to  indicate  that  this  can  ever 
be  accomplished.  It  certainly  cannot  be  done  if  the 
present  method  of  financing  is  allowed ;  that  is,  charg- 
ing to  capital  the  accrued  interest  and  deficit  in  operat- 
ing expenses.  The  interest  charges  will  increase  fast- 
er than  the  business.  The  total  indebtedness  at  the 
end  of  ten  years  will  be  nearly  doubled,  without  tak- 
ing into  account  the  extra  expenditure  that  would  be 
necessary  to  purchase  sufficient  new  equipment  to 
handle  greatly  increased  business." 

Recommendations 

In  view  of  the  possibility,  however,  that  other  con- 
siderations may  force  a  continuance  of  operation  of  at 
least  portions  of  the  line,  Mr.  Sullivan  makes  certain 
recommendations,  a  summarization  of  which,  and  of 
his  answers  to  certain  specific  questions  propounded 
by  the  government,  are  given  below. 

1. — The  construction  of  the  line  between  Vancou- 
ver and  Squamish  (the  present  southern  terminal") 
cannot  be  justified  on  any  grounds.  The  short  sec- 
tion, of  line  now  in  operation  out  of  North  Vancouver 


could  be  held,  or  preferably  sold  to  a  private  corpora- 
tion. There  is  little  doubt  that  Vancouver  is  going 
to  be  one  of  the  greatest  cities  of  Canada,  and  that 
something  will  be  realized  from  this  portion  of  the 
property. 

2. — Under  no  consideration  undertake  any  con- 
struction north  of  the  G.  T.  P.  Railway,  as  the  com- 
petition would  be  ruinous.. 

3. — Abandon  the  line  from  Quesnel  to  Prince 
George  and  salvage  everything  that  can  be  sold. 

4. — Abandon  the  operation  of  steam  trains  for  pas- 
senger and  express  service,  and  replace  these  by  gas- 
driven  motor  cars,  which  only  take  about  one-fifth 
the  fuel  and  require  only  one  or  two  men  to  operate 
them.  Operate  freight  trains  only  when  there  is  busi- 
ness to  warrant  during  the  summer  months,  and  do 
not  send  out  an  engine  without  at  least  a  full  load  in 
one  direction.  Raise  rates  to  all  the  traffic  will  bear, 
that  is,  just  meet  competition,  but  encourage  develop- 
ment as  much  as  possible  by  giving^ commodity  rates 
as  long  as  the  rate  is  slightly  above  cost. 

5. — That  if  the  fourth  suggestion,  as  it  stands  or 
modified,  is  acted  upon,  the  possibility  of  abandoning 
or  selling  the  entire  ling  south  of  Clinton  be  consider- 
ed as  a  means  of  justifying  the  further  outlay  of  build- 
ing the  Clinton-Ashcroft  cut-off,  which  would  give 
direct  rail  connection  with  Vancouver. 

6. — That  the  province  does  not  guarantee  any  more 
bonds  for  the  construction  of  branch  lines,  which 
should  be  financed  on  the  security  of  the  resources 
they  are  to  serve. 

7. — If  the  people  of  British  Columbia  are  not  pre- 
pared to  continue  paying  from  $2,000,000  to  $2,500,000 
per  year  on  the  investment  already  made  and  what 
will  be  necessary  in  the  next  ten  years,  that  the  com- 
pany be  ordered  to  at  once  abandon  the  whole  sys- 
tem and  to  recover  what  salvage  is  possible. 

While  there  is  little  to  critize  about  the  details  of 
the  route  of  the  P.G.E.  Railway,  according  to  Mr. 
.Sullivan,  he  has  never  before  seen  such  a  large  area 
of  country  where  the  physical  features  are  .so  adverse 
to  the  economic  construction  of  a  railway.  Mention- 
ing the  difficulties  encountered  in  the  building  of  the 
Panama  Canal,  he  says  if  the  percentage  of  solid  rock 
to  other  materials  in  the  Panama  was  as  small  as  it 
is  on  the  P.G.E.,  and  if  the  other  material  on  the 
Isthmus  was  as  unsuitable  as  the  material  on  the  P. 
G.E.,  then  the  canal  would  never  have  been  com- 
pleted. 

Capital  Required  to  Complete  Line 

On  the  point  of  the  general  construction  situation, 
it  is  estimated  that  to  complete  the  section  from  North 
Vancouver  to  Squamish  of  which  12.7  miles  has  been 
built  and  29  miles  has  not  been  touched,  would  cost 
between  $3,500,000  and  ?VI.000.000.  From  Squamish 
to  Quesnel  a  distance  of  350  miles,  the  line  is  con- 
structed and  in  operaton.     From  Quesnel  to  Prince 
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George  the  grading  is  completed  with  the  exception 
of  cleaning  out  slides  that  have  occurred  since  the 
line  was  graded  six  years  ago.  The  track  is  laid  from 
Quesnel  to  Cottonwood  Ri\er,  seventeen  and  a  half 
miles,  and  also  from  the  junction  of  the  P.G.E.  with 
the  G.T.P.,  about  one  mile  east  of  Prince  George,  to 
Red  Rock  Creek,  eighteen  miles  south  of  Prince 
George,  leaving  a  gap  of  forty-five  miles  without 
steel.  The  steel  for  this  work  is  on  the  ground.  Cot- 
tonwood River  is  to  be  crossed  by  a  steel  viaduct  re- 
quiring about  2,450,000  lbs  of  steel,  of  which  2,262,565 
lbs.  has  been  fabricated  and  paid  for,  and  is  laying 
at  Walkerville,  Ont.  None  of  the  concrete  founda- 
tions for  this  bridge  have  been  started.  In  addition 
there  is  some  8,000,000  f.b.m.  of  trestles  to  build,  near- 
ly all  of  which  timber  is  on  the  ground  and  paid  for. 
To  complete  this  gap  and  put  the  line  into  condition 
to  operate  will  cost  from  $500,000  to  $600,000,  and 
to  operate  will  require  extra  equipment  estimated  to 
cost  $1,500,000.  To  put  the  line  from  Quesnel  to 
Prince  George  into  operation  will  require  over  two 
millions  new  capital,  and  to  complete  both  gaps  be- 
tween North  Vancouver  and  Prince  George  would 
call  for  about  $6,000,000  new  capital. 

The  type  of  construction  used  has  been  up  to  good 
branch  line  standards,  with  70  lb.  steel  on  grades  ot 
2  and  2.2  per  cent,  and  60  lb.  steel  at  other  places. 
Timber  spans  on  bridges,  culverts,  etc.,  have  been 
much  used,  but  this  is  not  economical  and  replace- 
ment with  permanent  structures  will  cost  over  eight 
millions  in  the  n«xt  ten  years. 

Financial  Status 

The  outstanding  financial  debt  of  the  company  is 
$44,226,403.12  of  which  $5,925,195  is  held  by  company, 
leaving  outstanding  $38,301,208.12  on  Dec.  31st,  1921, 
on  which  interest  for  the  year  ending  on  that  date 
amounted  to  $1,911,913.14.  The  total  investment  in  the 
road  and  equipment  up  to  the  same  date  was  $38,- 
438,590.23  after  various  assets  amounting  to  $5,618,- 
248.41  were  credited.  Of  that  investment  $10,543,- 
530.79  has  been  expended  in  paying  interest  charges 
during  construction  and  deficit  in  operating  revenue 
during   construction. 

During  the  year  ending  Dec.  31st,  1921,  the  P.G.E. 
carried  15„290  passengers  for  a  total  of  1,452,871  pas- 
senger miles ;  total  receipts  from  this  business  was 
$63,889.87,  or  at  a  rate  of  $0,043  per  passenger  mile. 
Passenger  earnings  per  mile  of  road  operated  were 
$323.86.  During  the  same  year  there  was  handled  53,- 
351  tons  of  freight  for  a  total  of  4,634,231  ton-miles 
at  a  rate  of  $0,057  per  ton  mile.  The  revenue  per  mile 
of  road  operated  was  $844.70.  The  total  gross -income 
from  all  sources  was  $484,326  and  total  gross  corpor- 
ate expenses  $2,689,205.14  the  net  corporate  loss  be- 
ing $2,204,878,  which  was  charged  up  as  follows :  to 
interest  during  construction  $1,911,913;  to  operating 
loss  during  construction,  $292,965. 

A  total  final  investment  within  ten  years  of  $52,- 
438,950  is  estimated  from  the  470  miles  of  railroad,  or 
nearly  $112,000  per  mile,  and  the  interest  charges 
would  amount  to  over  $5,500  per  mile  of  road  at  the 
least  computation.  Therefore  it  is  self-evident  that 
this  amount  of  $5,500  is  the  fixed  charge  which  either 
the  taxpayers  of  the  province  or  the  patrons  of  the 
road  must  pay  for  the  use  of  the  plant.  To  make  $5,- 
500  a  mile  above  operating  expenses  the  road  would 
have  to  take  in  $22,000  per  mile  and  operate  at  a  ratio 
of  75%.  The  Canadian  Pacific  Railway  operating 
ratio  last  year  was  82.28%;  "and  if  tht  Pacific  Great 


Eastern    Railway  could   not  do   any   better   it   would 
require  a  revenue  of  over  $31,000  per  mile  of  road. 

Will  Not  Be  Enough  Traffic 

Owing  to  the  fact  that  the  Canadian  National  Rail- 
way has  a  much  shorter  and  cheaper  line  to  operate 
to  Vancouver  than  via  the  P.G.E.  connection,  the  P. 
G.E.  must  depend  wholly  on  business  developed  along 
its  own  line.  To  meet  operating  expenses  an  increase 
of  the  present  business  of  between  2,400  and  3,200  per 
cent,  would  be  required.  But  there  is  no  possibility 
of  attaining  this  result  for  three  reasons;  first,  the 
limited  area  capable  of  producing  any  traffic;  second, 
while  the  valleys  are  most  fertile  when  irrigated, 
very  little  can  be  produced  on  the  majority  of  the 
land  adjacent  to  the  line  without  irrigation,  and  third, 
the  water  available  for  cheap  irrigation  is  very  limited, 
and  on  account  of  the  unstable  nature  of  the  ground, 
other  than  solid  rock,  it  is  very  doubtful  if  any  large 
irrigation  scheme  could  be  made  an  economic  success. 
Therefore,  no  large  agricultural  development  can  be 
expected  in  the  country  adjacent  to  the  P.G.E.  The 
same  reasons,  with  the  additional  factors  of  the  long 
winters  and  the  difficulty  of  procuring  winter  feet,  no 
further  great  development  of  the  country  as  a  stock- 
raising  region  can  be  expected.  The  timber  industry 
is  limited  to  the  first  sixty  or  seventy  miles,  and  with 
the  exception  of  the  first  twenty  miles  the  timber 
areas  are  quite  patchy.  There  might  develop  some 
pulp  wood  business,  but  on  account  of  the  heavy 
grades  this  development  is  far  in  the  future.  Nor 
does  mining  offer  much,  for  free  gold  mining,  be  it 
placer  or  quartz,  does  not  i)roduce  tonnage  for  a  rail- 
way like  that  produced  by  the  mining  of  coal,  iron  • 
or  copper  ores. 

There  is  only  one  conclusion  that  can  be  reached, 
namely,  that  as  a  local  line  between  Vancouver  and 
Squamish  and  Prince  George  the  country  will  not 
produce  enough  traffic  at  any  reasonable  rate  to  i)ay 
operating  expenses  plus  fixed  charges. 

Replying  to  the  proposal  that  has  been  made,  that 
the  line  should  be  extended  to  tap  the  Peace  River 
country  to  the  north,  the  reports  proceeds  "A  second 
and  more  conclusive  reason  why  it  is  necessary  to 
study  routes  to  the  Peace  River  country  is  that  a 
very  exhaustive  stydy  of  routes  from  Prince  George 
to  Prince  Rupert  (on  the  Pacific  coast),  to  Squamish 
and  to  Vancouver  via  Ashcroft,  shows  conclusively 
that  if  there  is  traffic  enough  offered  in  the  Peace 
River  country  to  warrant  the  construction  of  a  line 
from  the  Grand  Trunk  Pacific  Railway,  either  from 
Prince  George  or  Vanderhoof  to  the  Peace  River  dis- 
trict, such  traffic  will  not  reach  tidewater  either  at 
Vancouver  or  Squamish,  but  at  Prince  Rupert." 

Oh  the  question  of  abandoning  the  present  line 
from  Clinton  south  and  constructing  a  line  of  forty- 
six  miles  to  connect  Clinton  with  the  C.N.R.  or  C.P.R. 
at  Ashcroft,  a  fully  detailed  argument  is  worked  oui, 
and  concludes  "While  there  is  no  doubt  that  the  pro- 
posed line  is  far  superior  to  the  line  constructed  to 
handle  business  to  Clinton  and  points  north,  the  pre- 
sent development  of  the  country  will  not  warrant  the 
construction  of  this  line.  Do  not  spend  money  and 
increase  your  liability  until  the  saving  will  more 
than  pay  interest  on  the  investment;  this  is  a  very 
good  rule  to  follow.''. 

Was  Construction  Economical? 

The  question  was  also  asked  Mr.  Sullivan  whether 
in  his  opinion,  the  work  of  construction  has  been  econ- 
omically "Carried    out    since     the    government    took 
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charge.  While  he  states  in  rei)ly  that  a  |)roi)er  ans- 
wer to  the  question  w(ju1c1  involve  investij^ations  far 
beyond  the  scope  of  his  ])resent  commission,  the  re- 
port ])roceeds: 

"1  do  not  believe  that  the  cost  plus  percentage 
basis  is  an  economical  method  of  performing  work 
unless  you  can  introduce  into  the  contract  a  bonus 
clause  that  will  act  as  an  incentive  to  the  contractor 
to  kee])  the  cost  of  the  work  down.  .Mo  matter  how 
honest  or  efficient  your  contractors  may  be,  the  f(jre- 
men  and  workmen  will  not  work  efficiently  when  they 
have  the  idea  that  the  more  the  work  costs  the  more 
the  contractor  will  make  and  the  less  they  do  the  more 
work  there  will  be.  In  the  case  of  the  Pacific  Great 
Eastern  contract  this  feature  was  taken  care  of  by 
the  contractors  submitting  a  schedule  of  the  estimated 
cost  (jf  the  work,  with  an  undertaking  that  the  sum 
on  which  a  percentage  would  be  paid  would  not  ex- 
ceed the  sum  the  work  would  cost  if  figured  at  the 
unit  prices  in  the  schedule,  and  a  further  stii)ulation 
that  if  the  actual  cost  of  the  work  was  less  than  what 
the  work  would  have  cost,  figured  at  the  schedule 
prices,  then  the  contractor  was  to  receive  as  a  bonus 
25%  of  such  saving  in  addition  to  their  agreed  i)er- 
centage  on  the  cost.  This  agreement,  cou])led  with 
the  fact  that  the  company  engaged  a  firm  of  con- 
tractors with  a  national  re])utation,  would  indicate 
that  the  work  should  be  performed  as  economically 
as  it  was  possible  to  do  the  work  in  1919  and  1920, 
when  prices  were  uncertain  and  wages  at  the  high- 
est point  they  have  ever  reached  and  the  efficiency  of 
labor  at  the  lowest  ebb  in  our  time.  Under  such  con- 
ditions it  would  have  been  impossible  to  do  work  un- 
der any  i)lan  that  would  be  considered  economical. 
If  you  had  decided  to  have  the  work  done  on  straight 
unit  prices,  1  ])elieve  the  contractors,  to  protect  them- 
selves, would  have  tendered  a  figure  so  high  that  the 
work  would  have  cost  even  more  than  it  did  under 
the  plan  adopted  by  the  company.  If  there  is  any 
criticism  to  make  on  the  action  of  the  government 
management  it  would  be  for  proceeding  with  the  work 
when  construction  costs  were  from  .^0  to  100  per  cent, 
higher  than  normal,  and  at  a  time  when  practically 
all  other  industrial  expansion  was  at  a  standstill." 

The  Possibility  of  the  P.G.E.  Being  Taken  Over 

Repeated  attempts  have  been  made  by  officials  of 
the  provincial  government  to  get  the  Pacific  Great 
Eastern  taken  over  by  one  of  the  larger  railway  com- 
panies or  by  the  Dominion  government.  On  this 
point  Mr.  Sullivan  in  his  report  remarks : 

"It  has  been  suggested  that  one  of  the  larger  con- 
necting lines  might  be  induced  to  take  over  the  Paci- 
fic Great  Eastern  Railway  on  account  of  the  advantage 
of  having  it  as  a  feeder  to  their  main  lines.  The  rea- 
son given  to  the  people  of  British  Columbia  for  the 
government  aiding  and  guaranteeing  the  bonds  both 
as  to  principal  and  interest,  of  the  Pacific  Great  East- 
ern Railway,  is  contained  in  the  first  paragraph  of 
schedule  .A  attached  to  chapter  34,  Feb.  27th,  1912, 
and  ratified  by  said  statute:  'Whereas  the  govern- 
ment of  the  province  of  British  Columbia  deems  it  in 
the  public  interest  to  aid  in  the  construction  of  the 
line  of  railway  hereinafter  mentioned,  for  the  pur- 
pose of  .securing  to  the  people  of  British  Columbia 
reasonable  i)assenger  and  freight  rates,  and  to  assist 
m  the  opening  up  and  development  of  the  province.' 
It  IS  very  doubtful  if  this  was  the  real  reason.  It 
would  appear  more  logical  to  .suppo.se  that  'business 
mter«»ts^'itt  Vancouver  anrd- -Victoria  for -selfish  -TCa-- 


sons,  aided  by  the  Grand  Trunk  Pacific  influence, 
was  the  real  force  that  brought  about  the  Pacific 
CJreat  Eastern  Railway.  The  G.T.P.  might  be  ex- 
pected to  favor  a  rail  connection  with  Vancouver, 
l)rovided  the  same  was  constructed  at  the  e^cpense  of 
some  other  party,  and  such  a  connection  would  have 
.some  value  to  that  company,  but  now  that  the  G.T.P. 
and  one  of  its  chief  competitors,  the  C.X.  Railway, 
have  been  made  one  under  the  management  of  the 
Canadian  Natitmal  Railway,  the  P.G.E.  is  of  no  value 
to  the  system,  other  than  a  feeder  to  the  extent  that 
it  may  collect  traffiic   from  local  inland  points. 

"The  road  has  no  strategic  advantages,  excepting 
the  possibility  that  if  the  craze  for  building  railways 
should  ever  demand  an  Alaskan  rail  connection, 
the  P.Ci.E.  might  become  a  link  in  the  system;  there- 
fore it  cannot  hope  to  get  from  a  larger  road  more 
than  the  value  of  the  P.G.E.  as  a  collector  of  traffic. 

"There  are  thousands  of  miles  of  railways  in  Can- 
ada where  the  total  receipts  from  traffiic,  both  in  and 
out,  will  not  pay  operating  expenses  of  the  line  plus 
interest  on  cost,  leaving  nothing  to  pay  for  the  haul- 
ing of  the  traffic  over  the  main  lines  or  foreign  lines. 
But  in  the  case  of  the  P.G.E.  the  present  revenue 
from  traffic  in  and  out  will  not  pay  operating  ex- 
penses of  the  P.G.E.  Railway,  to  say  nothing  of  in- 
terest on  plant  or  cost  of  hauling  traffic  over  foreign 
lines.  It  has  been  suggested  that  the  P.G.E.  might 
build  extensions.  I  have  been  driven  over  some  of 
the  proposed  lines,  and  if  they  are  built  they  will  be 
a  further  burden  on  the  P.G.E.  company  for  the  rea- 
son that  the  total  receipts  with  ten  times  the  present 
development  will  not  pay  inerest  on  the  cost  of  these 
|)roix)sed  lines,  nor  leave  anything  for  the  cost  of 
ojierating  the  branch  or  hauling  the  traffic  over  the 
main  line  or  foreign  lines. 


Registrar  of  Ontario   Engineers 


Mr.  R.  B.  Wolsey  who  has  been  appointed  regis- 
trar and  secretary-treasurer  of  the  Association  of  Pro- 
fessional Engineers  of  the  province  of  Ontario.  Mr. 
Wolsey  is  an  engineer  of  varied  experience,  having 
received  his  education  and  training  in  English  schools 
and  with  Mr.  Martin,  eminent  engineer  and  architect 
of  Westminster.  Since  coming  to  Toronto  31  years 
ago  he  has  been  associated  with  a  number  of  firms 
in  the  engineering  line.  Since  1913  Mr.  Wolsey  has 
been  secretary  and  acting  registrar  of  the  Ontario 
7\ssociatTon-tjf— ATC+iitec<9: -• 
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Something    New    in    Turbine    Design 

The  Turbines  for  the  Great  Falls  Development  of  the  Man- 
itoba Power  Go.  are  of  the  Latest  High  Speed  Type — 
Gomparison  With  the  Gedars  Rapids  Wheels 

By  H.  S.  VAN  PATTER 
Hydraulic  Department,  Dominion  Engineering  Works,   Ltd.,   Montreal 


The  tendency  in  the  hydro-electric  field  during 
recent  years  has  been  towards  larger  and  larger  tur- 
bine units  of  the  vertical-shaft,  single-runner  type. 
This  has  been  made  possible  by  the  development  ot 
the  direct  connected  hydro-electric  unit  and  the  satis- 
factory solution  of  the  thrust  bearing  problem.  With 
this  type  of  unit,  oi)erating  under  medium  and  low 
heads,  the  question  of  speed  is,  for  economical  rea- 
sons, very  important.  Higher  speed  means  smaller 
and  more  efficient  generators,  lighter  overhead  con* 
struction.  and  smaller  ix)wer-house  cost.  The  limit 
of  speed  obtainable  for  large  capacity  units  under 
low  heads  has  been  and  still  is  determined  by  the 
limits  of  turbine  development.  However,  great  pro- 
gress has  been  made  by  turbine  designers  within  the 
last  few  years,  and  the  most  striking  example  of 
progress  is  to  be  found  in  the  new  development  of 
the  Manitoba  Power  Company. 

Until  quite  recently  the  standard  turbine  runner 
for  low  head  installations  has  been  the  Francis  mix- 
ed-flow, i.e.,  inward  and  downward-flow  type.  With 
this  type  of  runner  specific  speeds  around  eighty 
English  units  have  been  in  use  for  some  time  with 
high  efficiencies.  Beyond  this  point,  however,  pro- 
gress  has  been   very   slow   until    the   recent   develop- 


ment of  a  new  type  high  speed  runner,  generally 
known  as  the  "proiJeller"  type, — its  name  resulting 
from  the  close  resemblance  it  bears  to  a  marine  pro- 
peller. It  has  three  to  six  vanes  mounted  an  a  cen- 
tral hub,  and  is  usually  unshrouded,  i.e.,  there  is  no 
surrounding  band.  The  new  units  at  Great  Falls  are 
to  be  equipped  with  this  new  propeller  type  of  runner. 

Great  Falls  Turbines 
The  new  28,000-h.p.,  units  which  arc  being  in- 
stalled by  the  Manitoba  Power  Company,  will  de- 
velop this  power  when  operating  under  a  head  of  56 
feet,  at  138.5  r.p.m.,  as  compared  with  75  r.p.m.,  us- 
ing the  type  of  runner  employed  in  the  Cedar  Rapids 
plant  of  the  Montreal  Light.  Heat  and  Power  con- 
solidated. The  units  in  this  plant  when  installed 
eight  years  ago  were  of  the  highest  speed  type  then 
available.  The  Cedars  units,  as  originally  designed, 
would  develop  about  27,500  h.p.,  and  the  last  units 
installed  in  that  plant  about  28,800  h.p.,  under  the 
higher  head  of  56  feet,  so  that  a  comparison  with  the 
Manitoba  units  is  a  fair  criterion  of  the  relative 
merits  of  the  types  of  runners  used  in  the  two  in- 
stallations. 

The    most    striking    variations    from    the    Cedars 
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units  lies  in  the  design  of  runner,  si)eed  vanes  and 
draft  tul)es,  and  tlie  dimensions  of  the  generator.  In 
tliis  turljine  there  is  a  much  larger  whirl  chamber 
between  guide  \anes  and  runner  vanes.  The  runner 
is  of  the  Moody  diagonal  type  in  which,  neglecting 
the  whirl  velcKity  as  before,  the  flow  is  diagonal  at 
intake  and  axial  at  exit.  The  si)eed  of  revolution  of 
this  runner  is  remarkable, — the  circumferential  veloc- 
ity of  the  vane  tips  being  about  7,000  feet  per  minute, 
nearly  twice  the  spouting  velocity  of  the  water  for  a 
head  of  56  feet.  This  high  s|)ced  results  in  a  much 
smaller  generator  than  for  Cedars,  the  outside  dia- 
meter of  the  stator  frame  being  only  24  feet  and  the 
flywheel  effect  of  the  generator  rotor  18,000,000 
pounds-feet  squared.  The  higher  speed  also  allows 
the  use  of  a  direct  connected  exciter,  whereas  se|)ar- 
ate  waterwheel  driven  exciters  are  used  in  the  Cedars 
plant.  There  is  no  solid  sjjeed  ring  for  this  unit. 
The  s))eed  vanes  are  cast  separately,  the  ends  being 
imbedded  in  concrete  and  anchored  by  foundation 
bolts.  The  draft  tube  is  of  the  Moody  sjjreading 
type  with  central  concrete  cone  running  up  to  the 
runner,  and  with  sui)porting  cast  iron  vanes  for  the 
surrounding   apron. 

The  i)roi)elled  type  runner  is  very  simple  as  com- 
pared to  the  Francis  ty|)e.  The  outer  band  is  elimi- 
nated, and  the  runner  vanes  have  very  little  curva- 
ture, thus  cutting  down  the  liability  of  corrosion. 
The  number  of  vanes  is  only  six  as  compared  with 
sixteen  for  Cedars.  This  means  nmch  wider  space 
between  vanes,  and  little  danger  of  clogging  from  ice 
or  debris.  The  intake  racks  also  may  be  spaced  wider 
in  proi)ortion. 

The  throat  diameter  of  the  Great  Falls  runner  is 
slightly  greater  than  for  Cedars,  being  189j^  inches, 
but  the  overall  height  is  only  4  feet  5^4  inches,  as 
compared  with  11  feet  9  inches  for  Cedars.  It  is  made 
of  case  steel  in  one  piece,  and  the  estimated  weight 
is  6.\000  pounds,  less  than  half  the  weight  of  the 
Cedars  runner.  .Another  advantage  of  this  type  of 
wheel  is  its  great  mechanical  strength  on  account  oi 
the  longer  connection  between  vanes  and  hub,  and 
the  little  overhang  of  the  vanes  as  compared  with  the 
Cedars  type.  The  separate  speed  vanes  furnished 
with  there  units  represent  a  new  style  of  construc- 
tion used  here  for  the  first  time.  These  vanes  are 
built  in  with  the  forms  for  the  concrete,  and  securely 
anchored  by  long  foundation  bolts.  Cugs  are  cast 
on  the  vanes  at  the  top  and  fitted  with  adjusting 
screws  for  the  proper  setting  of  the  pit  liner  with 
relation  to  the  draft  tube  ring.  This  construction 
means  a  considerable  saving  in  material  and  ma- 
chine sho])  labor  but,  on  account  of  the  greater  erec- 
tion cost,  it  will  ])robal)ly  only  find  application  in 
large  units  of  the  type  under  discussion. 

The  heaviest  casting  for  this  unit  is  the  head 
cover,  which  is  supported  hy  the  pit  liner,  and  in  turn 
sup])orts  the  lignum  vitae  bearing  for  the  main  shaft. 
It  is  built  in  halves  on  account  of  its  large  size.  Its 
lower  surface  takes  a  cone  shaped  form  to  conform 
with  the  flow  lines  of  the  water.  The  forged  steel 
shaft  for  this  unit  is  slightly  smaller  than  for  Cedars 
■even  with  the  much  greater  horse-po\\  er,  its  diameter 
being  24  inches,  comi)ared  with  25  inches  for  Cedars. 
The  cast  steel  guide  vanes  are  the  largest  yet  con- 
structed, their  height  being  7  feet  1  3/4  inch  and 
width  4  feet  7  inches.  They  are  fitted  with  separate 
stems  which  rotate  in  bronze  bushed  bearings  in  the 
distributor  plate  and  head  cover,  and  are  connected 
by  levers  and  double  acting  shearing  links  to  cast 
iron  operating  ring.     The  shearing  links  are  so  con- 


structed that  in  case  of  any  obstruction  lodging  be- 
tween two  guide  vanes  when  the  gates  are  closing,  or 
guide  vane  and  speed  vane  when  the  gates  are  open- 
ing, the  connecting  link  will  shear  before  any  damage 
is  done  to  the  rest  of  the  mechanism. 

There  are  other  S|)ecial  features  of  these  units 
which  should  be  mentioned.  The  guide  vane  bear- 
ings are  assured  of  an  ample  supply  of  grease  at  all 
times  l)y  the  use  of  the  Taylor  pneumatic  greasing 
system.  With  this  system  an  air  operated  grease 
gun  is  su|>i)lied  for  each  unit  with  the  necessary  pip- 
ing to  give  a  sqjarate  lead  to  each  bearing,  so  that 
each  bearing  may  be  greased  independently  by  a 
plug  cock.  The  high  i)ressure  used  ensures  adequate 
lubrication  with  a  minimum  of  operating  labor. 

Another  feature  is  the  automatic  method  used  for 
changing  from  governor  control  to  hand  control,  or 
vice  versa.  This  is  effected  by  the  use  of  hydraulic- 
ally  controlled  nee<lle  valves  in  the  governor  pres- 
sure and  exhaust  lines,  instead  of  the  old  type  with 
gate  valves.  With  the  old  arrangement  two  or  three 
men  were  needed  to  change  the  control,  but  with  the 
new  device  one  man  can  do  so  with  ease. 

The  bypass  and  receiver  provided  on  the  governor 
pressure  system  is  also  worthy  of  mention.  This 
consists  of  a  needle  valve  discharging  a  certain  quan- 
tity of  water  at  all  times  into  a  cylindrical  receiver 
connected  with  the  sump  tank.  The  object  of  this 
device  is  to  allow  constant  operation  of  the  pumps 
without  overheating.  There  is  circulation  of  water 
through  the  pumps  at  all  times  and  the  pressure  rise 
is  considerably  less  on  account  of  this  bypass. 

The  total  weight  of  one  of  these  turbines,  ex- 
clusive of  draft  tube  vanes,  governing  mechanisms 
and  pumping  system,  is  about  630,000  pounds.  This 
reduction  in  weight  from  the  Cedars  unit  is  largely 
due  to  the  new  type  of  runner  and  the  separate  speed 
vanes. 

Special  Type  of  Draft  Tube 

Of  late  years  there  has  been  a  growing  realization 
of  the  importance  of  draft  tube  design,  particularly 
for  low  heads  where  the  velocity  head  at  discharge 
from  the  runner  is  a  large  percentage  of  the  total 
head  on  the  plant.  For  the  Great  Falls  units  this 
percentage  is  about  30  at  full  gate,  assuming  an  an- 
gle of  whirl  of  30  degrees,  so  it  is  at  once  evident  that 
an  efficient  draft  tube  is  highly  important.  Thfc 
spreading  type  of  tube  with  central  cone,  as  develop- 
ed by  Lewis  Moody  of  the  Wm.  Cramp  and  Sons 
Ship  and  Engine  Building  Company,  is  being  instal- 
led for  these  units.  This  tube  is  constructed  on  the 
principle  of  an  inverted  vortex.  You  all  have  noticed 
the  action  of  water  flowing  out  through  a  hole  in 
the  bottom  of  a  circular  basin,  how  the  velocity  of 
whirl  increases  rapidly  towards  the  centre,  and  how 
the  surface  takes  a  curve  form  with  a  central  space 
miming  down  through  the  orifice.  The  action  of  the 
water  flowing  through  the  Moody  tube  is  just  the 
reverse  of  this  vortex  flow.  Both  the  axial  and  whirl 
components  of  velocity  are  gained  as  the  water  mov-es 
down  the  tube  until  the  lower  velocity  permits  the 
turning  of  the  water  towards  the  tail  race  without 
undue  loss.  The  ability  of  this  tube  to  regain  the 
whirl  components  of  velocity  gives  it  a  decided  ad- 
vantage over  most  other  types.  The  central  cone 
conforms  to  the  natural  flow  lines  of  the  water,  as 
determined  by  the  outer  surface  of  the  tube,  and 
eliminates  the  tendency  to  form  a  central  vacuum, 
which  would  cause  upward  eddies  in  the  portion  of 
the  tube  and  loss  in  efficiency. 

The   question  of  unit  spacing  and  depth  of  ex- 
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cavation   allowable,   are   important   factors    in   deter-  eight  cast  iron  draft  tube  vanes.    These  vanes  are  so 

mining  the  exact  shape  of  draft  tube  and  water  pas-  shaped  as  to  assist  in  turning  the  outflowing  water  to- 

sages.     In  this  installation  the  unit  spacing  is  some-  wards   the   tail   race.     They   are  designed   to   support 

what  restricted  so  that  the  depth  of  draft  tube     and  the  total  superimposed  weight  of  turbine,  generator, 

surrounding  water  passages  is  greater  in  proportion,  concrete  and  water  in  the  casing.     Their  use  means 

The  overhanging  apron   is   supported  underneath   by  a  great  saving  in  the  cost  of  concrete  reinforcing. 


Difficult  Problem  to    be  Met  on  the 
Victoria,  B.C.  Waterworks 

Adequate  Provision  for  Expansion  and  Contraction  Not  Made 

in  48  inch  Concrete  Main — A  Special  Band  Designed 

to  Overcome  the  Difficulty 

By  J.  B.  HOLDCROFT,  A.M.E.I.C. 


One  of  the  principal  features  of  the  waterworks 
system  of  Victoria  B.  C.  is  a  48"  concrete  flow-line 
main,  with  a  number  of  inverted  syphons  in  which 
the  same  material  has  been  used.  This  main  has 
given  a  great  deal  of  trouble  from  the  time  of  its  in- 
stallation, due  to  the  fact  that  adequate  provision 
was  not  made  for  expension  and  contraction  due  to 
changes  of  temperature.  The  main  in  question  is 
twenty-four  miles  in  length,  and  it  is  estimated  that 
a  total  change  in  length  due  to  temperature  amount- 
ing to  as  miich  as  47  feet  takes  place,  and  at  the  best 
of  times  at  least  30  per  cent,  of  the  water  carried  is 
lost,  while  this  amount  is  greatly  exceeded  during 
the  cold  season  when  the  contraction  is  greatest. 

Mr.  F.  M.  Preston,  the  present  city  engineer  and 
water  commissioner  of  Victoria,  who  inherited  this 
problem  on  taking  offiice  some  years  ago,  has  carried 
out  a  number  of  experiments  with  a  view  to  finding 
a  satisfactory  and  sufficient  economical  method  ot 
making  good  the  many  leaks  that  have  developed. 
The  pipe,  it  may  be  stated,  was  manufactured  in  sec- 
tions four  feet  in  length  and  subsequently  jointed  in 
place  by  the  original  lock-joint  system.  The  prob- 
lem therefore  has  been  to  develop  a  joint  covering 
that  will  be  watertight  and  at  the  same  time  allow 
for  the  inevitable  movements  of  the  pipe  during  tem- 
perature changes. 

Theoretically,  the  movement  that  should  be  al- 
lowed for  would  be  about  one  fifteenth  of  an  inch  at 
each  joint.  But  as  everyone  who  has  had  to  do  with 
such    matters    is    well    aware,    it    is    impracticable    to 


l)lace  dependence  upon  theory  in  cases  of  this  kind, 
as  inequalities  and  roughnesses  in  the  foundations  or 
pipe  supports  will  certainly  tend  to  concentrate  the 
movement  at  certain  particular  joints,  rather  than 
distributing  it  over  all  as  might  be  expected.  This 
has  been  the  case  in  the  ])resent  instance,  and  it  has 
been  found  that  bad  joints  with  considerable  move- 
ment occur  at  interval  of  roughly  one  hundred  feet. 

Supposing  the  entire  movement  to  be  concentrat- 
ed at  those  intervals  would  give  a  maximum  move- 
ment of  one-half  inch,  and  while  it  would  be  exceed- 
ing difficult  to  design  a  collar  within  the  limits  of 
economy  which  would  give  as  much  movement  as 
this,  the  design  finally  evolved,  it  is  expected,  will 
have  a  good  degree  of  elasticity  and  minimize  the 
spreading  of  the  trouble.  The  band  consists  of  a 
strip  of  24  ounce  copper  about  6>4  inches  in  width, 
of  which  the  middle  is  being  rolled  down  to  a  V 
form,  as  shown  on  the  subjoined  sketch.  The  V  will 
be  turned  inwards,  and  a  portion  of  the  concrete' at 
the  joint  will  be  chipped  out  to  make  room  for  it,  the 
space  being  filled  with  a  tar  mixture  of  such  con- 
sistency as  to  retain  its  plasticity  at  all  temperatures 
likely   to  be   experienced. 

It  is  anticipated  that  the  cost  of  installing  these 
bands  will  total  about  $12.00  each.  One  hundred  and 
fifteen  have  been  ordered  to  commence  with,  and  ad- 
ditional' quantities  will  be  installed  when  trial  un- 
der service  conditions  has  proved  the  design  to  be 
finally  .satisfactory. 


Diagram  of  proposed 
expansion  joint, 
Snooke  Lake  Water- 
works, Victoria,  B.C. 
Cross-section  of  band 
Dn  longitudinal  sec- 
tion of  pipe. 
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Developments    in    British 
Excavating  Machines 

Details  of  Equipment  that  is  Being  Widely 
Used  in  the  Old  Country 

Much  progress  has  been  made  with  the  steam 
excavator,  commonly  known  as  the  steam  navvy. 
Up  to  a  comparatively  recent  date,  contractors  had 
practically  a  monopoly  in  the  use  of  these  machines 
for  public  works  such  as  railways,  canals,  and  docks, 
but  now  more  excavators  are  used  in  iji)eii  mines 
and  quarries,  in  more  or  less  permanent  situations, 
than  for  contract  work.  The  change  is  due  partly  to 
the  difficulties  of  the  quarry  owner  as  regards  labor 
and  the  necessity  for  keeping  costs  down  under  pre- 
sent-day competition,  but  also  to  the  introduction  of 
machines  more  applicable  to  his  special  working  con- 
ditions. 

The  original  steam  navvy,  which  was  capable  of 
swinging  or  slewing  its  excavating  gear  through  a 
little  more  than  half  a  circle,  has  been  now  displaced 
to  a  large  extent  by  the  full  circle  machine,  commonly 
known  as  the  steam-crane  navvy,  and  developments 
of  this  latter  type  are  what  the  quarry  owner  and 
general  user  find  so  useful  for  their  work. 

The  size  of  machine  suitable  for  various  workings 
is  governed  chiefly  by : 

(a)  The  nature  of  the  material,  and 

(b)  The  outj)ut  required  per  day. 

The  former  will  determine  the  minimum  cutting 
effort  to  be  used.  For  example:  4  tons  to  6  tons  is 
suitable  for  material  up  to  clay  of  medium  hardness; 
8  tons  to  10  tons  is  suitable  for  stiff  clay ;  12  tons  to 
20  tons  is  suitable  for  boulder  clay ;  20  tons  to  30 
tons  is  suitable  for  heavier  material,  such  as  lime- 
stone and  heavy  ron  ore. 

The  output  pei)ends  also  upon  the  size  of  the  buc- 
ket, which  again  is  governed  by  the  nature  of  the 
material  to  be  exca\ated ;  thus  a  machine  having  6 
ton  cutting  effort  is  most  efficient  when  fitted  with 
a  bucket  of  3/4  to  1  cu.  yd.  capacity ;  if  12  tons,  then 
the  bucket  should  hold  from  Ij^  to  2  cu.  yd.  and  if 
20  tons,  from  2>^  to  3j4  cu.  yd.,  to  give  approximate 
examples. 

Type  of  Steam  Shovel  Most  Generally  Used 
The  machines  in  most  general  use,  weighs  55 
tons  net  or  62  tons  in  working  order.  The  machine  is 
capable  of  dealing  with  from:  120  cu.  yd.  to  150  cu. 
yd.  of  ordinary  soil  or  light  clay  per  hour;  1,000  cu. 
yd.  to  1,200  cu.  yd.  of  stiff  clay  per  hour;  60  cu.  yd. 
to  100  cu.  yd.  of  limestone  jier  hour ;  60  cu.  yd.  to  80 
cu.  yd.  of  loose  limestone  ptr  hour. 

The  following  is  a  fair  average  of  the  working 
costs  per  cubic  yards  loaded  into  wagons. 

Per  hour, 
s.  d. 

One  driver   .  .^ 2  0 

One   craneman    1  3 

One   fireman    1  0 

Four  men  around  the  machine 5  0 

.3  cwts.  to  4  cwts.  of  coal   a  6 

Oil  and   stores ■ !.:....  r.  0  9 

Total    15  6 

This  represents  a  cost  of  approximately  Ij-^d.  per 
cubic  yard  for  the  maximum  outjiut  of  easy  material 
and  3d.  for  the  heavy  material. 

Combined  Steam  Shovel  and  Grab  Bucket      •    ; 

Another  interesting  modification  is  the  combined 

steam  nawy  and.grab.    It  is  a. dual  purpose, juachine,, 

and  \v.-vs-^esign«d  and  biriit-to  work-  in  aiv  iron »««»»«- 

(juarrv  from  which  the  amount  of  ironstone  required 


was  only  sufficient  to  keep  a  steam  navvy  employed 
rather  le.ss  than  half  its  time.  Overlaying  the  iron 
stone  was  about  8  ft.  of  material  which  had  to  be 
taken  off  before  the  ironstone  could  be  excavated, 
and  the  proposition  was  that  the  same  machine  might 
be  used  both  to  remove  the  cover  or  overburden  and 
to  dig  the  ironstone. 

The  jib  of  the  steam  navvy  was  therefore  extend- 
ed and  fitted  with  a  grab  to  enable  it  not  only  to  have 
enough  reach  to  lay  bare  a  sufficient  quantity  of  iron- 
stone, but  to  discharge  the  overburden  on  to  the 
ground  from  which  the  ironstone  had  been  removed. 

Two  hoisting  drums  are  fitted  to  the  main  drum 
shaft,  one  for  use  with  the  steam  navvy  bucket,  and 
the  other  for  use  with  the  grab.  The  same  hoisting 
clutch  and  brake  are  common  to  both  drums,  and 
they  are  so  arranged  that  either  of  the  drums  can  be 
connected  or  disconnected  at  will.  When  the  grab 
is  required  to  remove  the  cover,  the  bucket  is  fasten- 
ed back  to  the  underside  of  the  jib  and  the  grabbing 
drum  is  connected  to  the  hoisting  clutch  and  brake. 
-After  sufficient  cover  has  been  removed,  as  much,  in 
fact,  as  the  machine  can  reach,  the  grab  is  discon- 
nected and  the  steam  navvy  drum  is  engaged.  The 
machine  then  works  as  a  standard  steam  navvy  and 
can  dig  the  stone  which  the  grab  has  uncovered. 

Steam  Shovel.  With  Extra  Long  Bucket  Arm 

Another  useful  modification  is  a  machine  which 
has  an  entended  jib  and  bucket  arm  to  enable  the  ex- 
cavated material  to  be  discharged  60  ft.  from  the 
centre  of  the  machine  as  compared  with  the  32  ft.  of 
the  standard  machine.  This  was  specially  designed 
for  open-worked  quarries  in  which  the  overburden 
had  to  be  dumped  from  the  bucket,  back  on  to  the 
ground  from  which  the  mineral  had  been  removed. 
The  machine  will  excavate  ordinary  soil  or 
clay  at  the  rate  of  25  cu.  yd.  to  50  cu.  yd.  per 
hour.  It  is  obvious  that  when  the  jib  is  lengthened 
to  the  extent  described  the  cutting  effort  upon  the 
teeth  must  be  considerably  less  than  in  Aie  standard 
navvy,  otherwise  the  machine  will  not  be  stable.  The 
bucket  must  also  be  diminished  correspondingly  in 
size.  Consequently  the  cutting  power  is  reduced  in 
this  instance  to  7  tons  and  the  bucket  has  a  capacity 
of  1  1/4  cu.  yd. 

The  discharging  radius  also  governs  the  depth  of 
cover  the  machine  can  deal  with.  This  particular  ma- 
chine, with  its  60  ft.  discharging  centres,  will  deal 
with  from  15  ft  to  20  ft.  of  cover.  If  it  were  required 
to  remove  a  greater  depth  than  this,  a  machine  with 
a  still  longer  reach  must  be  used,  and  if  heavier  cov- 
er than  that  indicated  has  to  be  dealt  with,  or  in  lar- 
ger quantities,  a  more  powerful  machine  with  a  lar- 
ger bucket  must  be  employed.  Very  large  machines 
of  this  type  are  now  in  operation,  weighing  upwards 
of  300  tons  in  working  order,  and  carrying  buckets  of 
7  cu.  yd.  copacity,  capable  of  dealing  with  200  cu.yd. 
to  300  cu.  yd.  of  material  per  hour.  Such  machines 
have  a  discharging  radius  of  100  ft.  They  are  natur- 
ally slower  in  working  than  lighter  machines,  the 
time  taken  to  make  a  complete  cycle  of  operations 
being  from  ."^O  sees,  to  65  sees. 

Steam  Shovel  Working  in  Conjunction  With 
Transporter 

As  alternative  to  the  long  jib-crane  navvy  for  re- 
moving and  dumping  quarry  overburden  direct,  is  an 
excavator  with  a  normal  length  of  jib,  working  in 
conjunction  with  a  transporter,  for  taking  away  the 
excavated  material  and  dumping  it.  The  navvy  itself 
is  exactly  similar  to  the  one  described  a't  first,  and 
stands  upon  mineral. 


934 


THE  CONTRACT  RECORD 


The  transporter  travels  in  the  bottom  of  fhe  quar- 
ry and  consists  of  an  underframe  and  tower,  support- 
ing a  double  cantilever  track  for  the  wagon  or  skip. 
This  underframe  is  fitted  with  the  necessary  wheels 
and  traveling  gear  which  tnable  it  to  be  moved  about 
the  quarry  under  its  own  i)ower,  and  on  the  under- 
frame are  the  boiler  and  winding  engines  for  actuat- 
ing the  transporting  gear,  which  are  sufficiently 
large  to  haul  a  fully  loaded  skip  up  the  inclined  track 
at  a  speed  to  suit  the  excavator,  and,  in  addition,  sup- 
plying ihe  power  for  traveling.  The  skip  is  about 
25  per  cent  larger  than  the  excavator  bucket  to  avoid 
spillage.  It  is  fitted  with  a  hinged  door  similar  in 
principle  to  the  bucket  of  the  digger,  but  arranged 
so  that  it  can  be  opened  at  any  desired  point  along  the 
transporter  track  by  means  of  a  movable  tripping 
jack,  which  is  traversed  by  a  small  hand  winch. on 
the  transporter,  within  easy  reach  of  the  driver. 

The  transporter  wagon  makes  a  round  trip  in  25 
seconds,  which  is  several  seconds  quicker  than  the 
average  cycle  of  operations  on  the  excavator,  so  as 
to  avoid  the  latter  having  to  wait  for  the  trans|)orter. 
It  really  follows  the  axiom  of  the  ideal  contractor, 
who  should  arrange  his  wagon  service  so  that  his 
steam  navvy  never  waits  for  empties.  .An  outjjut  of 
80  cu.yd.  to  120  cu.  yd.  of  ordinary  material  can  l)e 
obtained  per  hour. 

Combined  Excavator  and  Transporter 

The  machine  is  a  single-bucket  excavator  carry- 
ing a  wagon  transporter  supported  by  a  common  tow- 
er and  main  frame,  and  weighs  about  85  tons.  The 
method  of  discharging  the  material  into  the  wagon 
is  its  most  novel  feature,  as,  instead  of  the  bucket  be- 
ing swung  round  over  the  wagon  in  the  usual  way, 
the  hoisting  is  continued  after  the  cut  is  finished, 
until  the  bucket  is  pulled  right  into  the  jib  and  im- 
mediately over  the  top  of  a  chute  fitted  between  the 
sides  of  the  jib. 

Just  as  the  bucket  is  coming  over  the  mouth  of 
the  chute,  the  catch  holding  the  door  in  place  is  me- 
chanically pulled  off,  the  door  falls  and  the  contents 
of  the  bucket  are  discharged  down  the  chute  into  the 
wagon  standing  on  the  transporter  track  at  the  foot 
of  the  chute.  The  excavating  gear  only  swings  through 
a  little  more  than  half  a  circle,  and  the  bottom  centre 
of  the  chute  coincides  with  the  slewing  centre  of  the 
machine,  so  that  the  wagon,  when  lowered  down  as 
far  as  it  will  go,  is  also  immediately  over  the  slewing 
centre,  and  it,  therefore  always  correctly  placed,  irre- 
spective of  the  position  of  the  jib.  The  underframe 
of  the  machine  is  triangular  in  plan  and  is  fitted  with 
three  bogies,  one  at  the  front  immediately  under  the 
slewing  centre,  the  other  two  at  each  end  of  tihe  un- 
derframe at  the  dumping  side.  The  platform  of  the 
underframe  supports  the  tower  and  carries  the  boiler, 
transporter  engines,  and  a  separate  set  of  self-con- 
tained engines  for  slewing.  The  main  hoisting  or 
digging  engines  are  mounted  upon  an  upper  storey 
of  the  tower  and  above  the  track  of  the  transporter. 
The  bucket  has  a  capacty  of  2  cu.yd.  Two  men  are 
sufficient  to  operate  the  various  motions,  one  the 
driver  of  the  transporter  engines,  who  also  attends  to 
the  firing  of  the  boiler,  and  another  who  controls  th3 
excavating  mechanism.  The  machine  can  complete 
a  cycle  of  operations  in  20  seconds,  and  is  capable  of 
an  output  of  60  cu.yd.  to  80  cu.  yd.  of  heavy  clay  per 
hour. 

Endless  Bucket  Excavator  Combined  with 
Belt  Conveyor 
When  the  material  is  light  and  easy  to  dig,  the 


endless-bucket  type  of  excavator,  feeding  on  to  a  belt- 
conveyor  may  be  a  very  useful  and  efficient  combina- 
tion, one  machine  of  this  kind  is  operated  electrically 
by  three-phase  current.  It  is  capable  of  an  output  of 
80  cu.yd.  to  150  cu.yd.  per  hour,  and  was  designed  to 
remove  50  ft.  of  overburden  consisting  of  sand,  peat 
and  gravel.  The  bucket  ladder  is  approximately  100 
ft.  long,  and  the  conveyor  130  ft.  long. 

Small  Steam  Shovels 

One  result  of  tIhe  present-day  labor  situation  is 
the  demand  for  a  small  machine,  due  not  only  to  the 
high  wages  which  have  to  be  paid,  but  to  the  increas- 
ing disinclination  of  men  to  work  with  pick  and  shov- 
el. Previous  to  the  war,  hand  labor  was  so  cheap  that 
for  small  outputs  there  was  little  margin  to  cover  the 
charges  incidental  to  the  use  of  machinery ;  tiherefore, 
cornparatively  few  evcavators  below  30  tons  in 
weight  and  8  tons  cutting  effort  on  the  teeth  were 
used  in  this  country.  Labor  conditions  have  now  so 
altered,  however,  that  brisk  manufacturers,  quarry 
owners  and  small  contractors  must  have  something 
more  economical  than  hand  work.  In  general  design 
and  working  the  machine  is  similar  to  the  larger  ma- 
chine previously  described,  but  only  weighs  about 
16  tons  net,  and  carries  a  bucket  of  .5/8  cu.  yd.  ca- 
pacity, with  5  tons  cutting  effort  upon  the  teeth. 

It  will  deal  with  any  class  of  material  up  to  fairly 
stiff  clay,  in  quantities  up  to  .50  cu.  yd.  per  hour;  in 
fact,  in  many  places,  such  as  brickworks,  an  output 
of  6  cu.  yd.  to  7  cu.  yd.  per  hour  may  be  all  that  is 
required,  and  quite  a  number  of  machines  are  re- 
placing hand  labor  even  for  this  small  output.  For 
the  maximum  output,  tw  omen  upon  the  machine 
and  two  or  three  around  can  be  usefully  employed, 
but  for  .small  outputs  one  man  upon  the  machine  and 
one  or  two  around  it  are  sufficient. 

A  modification  of  this  small  machine  is  used  for 
loading  coke  from  a  level-coke-oven  bench.  Instead 
of  ibeing  fitted  with  the  usual  steam  navvy  bucket, 
it  carries  a  large  fork,  4  ft.  6  in.  wide,  arranged  with 
tines  similar  to  a  hand  fork.  The  racking  motion  for 
regulating  the  stroke  of  the  bucket-arm  is  also  dif- 
ferently arranged,  as  instead  of  the  point  of  suspen- 
sion being  fixed  and  the  working  length  of  the  arm 
varied,  as  in  the  case  of  the  steam  navves  previously 
described,  the  length  of  working  radius  of  the  arm 
is  fixed,  and  the  suspension  point  is  raked  in  or  out 
horizontally.  This  enables  the  fork  to  be  thrust 
along  the  bench  underneatlh  the  coke  so  as  to  avoid 
breaking  it. 


The  Materials  Market 

Steel  prices  continue  to  ascend,  the  follow- 
ing advances  having  taken  place  during  the  past 
week  in  the  Toronto  district:  Plates,  1/4-in.  and 
heavier,  from  $3.00  to  $3.25;  3/16-in.,  from  $3.40 
to  $3.60;  10-gauge,  from  $4.00  to  $4.15;  black 
sheets,  28  gauge,  from  $4.80  to  $4.95;  galvanized 
sheets,  28  gauge,  from  $6.20  to  $6.45,  and  rivets 
from  $5.50  to  $5.75.  This  item,  however,  was  the 
only  one  in  the  building  supplies  market  that 
showed  a  change. 
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Vancouver's  Water  Supply  Problems 

Shortage  Has  Been  Experienced — Commission  to  Control  Supply  is 

Suggested — The  Installation  of  Storage  Facilities 

Would  Insure  a  Steady  Supply 


The  unusually  dry  summer  which  is  ibeing  exper- 
ienced on  the  I'acific  Coast  is  bringing  home  very 
forcibly  to  the  residents  of  Vancouver,  B.  C.  and  the 
surrounding  municipalities  the  need  of  making  ade- 
(|uatc'  provision  for  the  future  in  the  matter  of  water 
supply.  An  actual  shortage  has  been  experienced, 
and  severe  restrictions  have  been  imposed  regulating 
the  use  of  water  for  the  sprinkling  of  lawns  and  gar- 
dens. This  is  not  due  to  any  actual  shortage  of  water 
at  the  sources,  but  chiefly  to  inadequacies  in  the 
mains  and  distribution  systems  due  to  the  rai>id 
growth  in  the  i)o])ulation  of  the  district  served. 

A  peculiarity  of  the  water  situation  at  Vancouver 
is  that  practically  all  the  water  used  by  the  city  and 
suburbs,  which  are  located  on  a  peninsula  between 
Burrard  Jnlet  and  the  I'Vaser  Kiver,  is  brought  across 
from  the  north  shore  of  the  Inlet  by  a  .series  of  .sub- 
merged mains.  This  feature  naturally  adds  greatly 
to  the  cost  of  making  additions  to  the  capacity  of  the 
mains,  but  a  good  deal  of  work  is  also  required,  it 
is  understood,  within  the  city  itself,  if  the  need  of  the 
.suburban  mrnicipalities  are  to  be  properly  met. 

Commission  Control  Suggested 

At  a  recent  conference  of  all  the  parties  interested, 
facts  and  figures  covering  the  situation  were  present- 
ed by  E.  A.  Cleveland,  provincial  comptroller  of  wat- 
er rights,  wiho,  however,  made  clear  that  he  was 
s|)eaking  more  in  his  capacity  as  a  rate  payer  of 
Greater  Vancouver  than  as  a  public  official.  Mr.  Cleve- 
land strongly  advocated  the  formation  of  a  commis- 
sion to  control  the  water  supply  of  Vancouver  and 
district.  The  experiences  of  the  last  few  years  had 
fully  demonstrated  the  necessity  of  united  control, 
he  claimed,  stating  that  he  did  not  see  how  the  city 
could  undertake  to  supply  a  si)ecificd  quantity  of 
water  to  any  municipality  in  view  of  the  fact  that  for 
years  past  the  ratepayers  had,  with  the  exception  of 
last  year,  turned  down  by-laws  to  raise  money  for 
development  work.  He  mentioned  the  experiences 
of  Winnipeg  in  this  connection  and  said  that  after 
the  commission  system  was  adopted  there  the  assent 
of  the  voters  was  not  required  for  the  financing  of 
necessary  work. 

It  is  very  difficult,  proceeded  Mr.  Cleveland,  to 
get  any  reasonable  idea  of  the  quantity  of  water  the 
city  is  really  using,  as  there  is  no  accurate  way  of 
measuring  it.  There  are  no  meters  on  any  of  the 
mains  coming  into  the  city.  In  1917  the  flow  of 
C'apilano  and  Seymour  Creeks  was  found  to  be  30,- 
000,000  gallons.  .Mlowing  4.000,000  gallons  for  waste 
and  3.200,000  gallons  for  the  municii)alities.  there  was 
22,800,000  gallons  coming  to  the  city.  The  average 
rate  of  the  yearly  increase  in  the  number  of  services 
in  the  city  is  16  ])er  cent. 

Using  these  figures  as  a  basis.  Mr.  Cleveland 
showed  that  by  1*>25,  if  not  before,  the  natural  in- 
crease in  demand  would  bring  the  daily  consumj)- 
tion  up  to  33,500,000  gallons,  and  that  without  mak- 
ing allowance  for  any  waste  the  present  mains  would 
have  to  be  working  to  their  fullest  capacity  to  supply 


this  amount.  Storage  facilities  would  have  to  be  in- 
creased to  carry  the  city  over  the  period  of  maximum 
daily  use  in  the  summtr. 

How  Supply  Might  be  Increased 

The  water  su|)ply  is  obtained  from  the  two  creeks 
mentioned  ab<ne,  both  of  which  are  mountain  creeks 
with  a  very  large  winter  flow  which  drops  off  very 
heavily  in  the  summer  time.  Storage  on  the  Capilano, 
however,  Mr.  Cleveland  did  not  think  would  be  econ- 
omically justified,  and  would  prove  to  be  the  most 
ex])ensive  storage  .system  which  could  be  undertaken. 
He  thought,  however,  that  the  Seymour  could  be  con- 
trolled and  a  storage  basin  constructed  which  would 
regulate  the  flow  to  230  cubic  feet  per  second  and  in- 
sure a  supi)ly  of  124,000.000  gallons  per  day.  This 
should  supply  one  million  people,  but  not  at  the  rate 
V^ancouver  is  using  water  to-day. 


The  Contractor  and  Engineer 

By  Harold  Thackray  in  "The  Constructor" 

There  is  a  recent  movement  to  secure  closer  re- 
lations between  the  engineer  and  the  contractor.  The 
do.ser  the  co-o|)eration,  and  the  better  the  contractor 
and  the  engineer  understand  each  f)thers'  j)roblems, 
the  more  satisfactory  the  finished  product  will  be. 
and.  finally,  the  le.ss  the  contractor  will  be  forced  to 
bid  to  cover  the  uncertainties  due  to  the  acts  of  God 
and  the  engineer. 

There  are  two  sides  to  every  question.  A  young 
engineer  just  graduated  from  college  is  very  likely  to 
consider  that  the  only  way  to  handle  a  construction 
job  is  to  see  that  the  contractor  conforms,  in  every 
detail,  to  the  plans  and  sjiecifications,  with  no  regard 
whatever  for  the  changes  and  modifications  that  are 
necessary  to  make  the  application  of  the  plans  prac- 
tical. On  the  other  hand,  the  contractor  is  very  apt, 
unless  he  has  had  long  experience  and  is  honestly 
trying  to  get  a  .satisfactory  product,  to  disregard  the 
intent  of  the  plans  in  order  to  save  a  little  time  or 
money.  Neither  of  these  attitudes  are  conducive  to 
good  construction  work. 

Broaden  Engineers'  Eklucation 
There  have  been  many  articles  published  recently 
condemning  the  technical  schools  for  the  narrow  view- 
point the  technical  graduate  holds  when  he  first 
emerges  from  the  influence  of  the  classroom.  Only 
a  short  time  ago,  at  a  meeting  of  the  deans  of  the 
technical  schools,  a  program  was  outlined  to  lengthen 
the  period  of  education  of  the  engineer,  the  extra  time 
to  be  used  to  give  the  engineering  aspirant  a  know- 
ledge of  cultural  studies  and  business  economics  that 
has  been  imi)ossible  with  the  high  standard  that  the 
technical  courses  have  been  required  to  tnaintain. 
This  is  the  first  step  in  the  right  direction. 

It  has  long  been  the  custom  of  practicing  engi- 
neers to  place  the  recent  graduate  on*  a  job  as  the 
inspector.    As  a  result,  the  first  training  the  embryo 
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engineer  receives  is  without  immediate  or  adequate 
supervision  and  gives  him  a  great  deal  of  responsi- 
bility. Not  having  had  the  practical  experience  neces- 
sary for  efficient  prosecution  of  construction  work,  he 
may  get  the  idea  that  the  contractor  is  trying  to  re- 
sort to  sharp  practices  and  become  suspicious.  Un- 
less he  is  usually  more  than  well  balanced,  he  is  not 
competent  to  distinguish  between  practical  and  the- 
oretical   methods    of    prosecution  of  the  work. 

Specifications  Not  a  Text  Book 

One  thing  that  a  young  engineer  is  quite  likely  to 
overlook,  is  that  a  set  of  specifications  is  to  be  used 
as  a  guide  and  not  as  a  text  book.  Specifications  are 
written  airtight,  or  should  be,  in  order  to  protect  the 
quality  of  the  work  performed,  and  to  give  the  owner, 
who  is  paying  the  bills,  protection  from  unscrupulous 
or  careless  workmanship.  They  are  primarily  intend- 
ed to  serve  as  a  guide  to  the  general  conduct  of  the 
work  and  are  written  to  cover  the  most  drastic  con- 
ditions that  may  be  expected  to  arise ;  but  must  be 
used  with  judgment  and  the  full  penalty  exacted  only 
as  a  last  resort. 

The  contractor  who  is  honestly  trying  to  do  a 
workmanlike  job  .should  be  given  the  full  benefit  of 
every  doubt.  He  has  a  great  deal  at  stake,  and  small 
delays  due  to  over-zealous  inspection  not  only  cause 
him  unnecessary  expense  but  tend  to  disrupt  the  effi- 
ciency of  his  organization,  with  the  consequent  lower- 
ing of  the  standard  of  workmanship  on  the  subsequent 
part  of  the  work.  On  the  other  hand,  if  the  con- 
tractor continually  tries  to  cover  up  mistakes  or  in- 
tentionally lowers  the  quality  of  materials  used,  the 
sooner  he  is  put  ofif  the  job  and  "busted"  the  better 
for  everyone,  including  the  reliable  contractors. 

See  the  Other  Fellow's  Side 

Mutual  co-operation  is  the  only  way  to  obtain  a 
good  piece  of  work.  The  engineer  inspector  must  be 
able  to  recognize  that  a  contractor  is  entitled  to  prolit 
on  every  contract  if  consistent  with  good  workman- 
ship. On  the  other  hand,  the  contractor  must  recog- 
nize that  the  engineer  has  a  responsible  duty  to  per- 
form. A  frank  discussion,  with  the  successful  com- 
pletion of  the  job  always  as  the  ultimate  object,  will 
be  beneficial,  but  there  must  be  present  the  spirit  of 
co-operation  and  the  desire  to  see  the  other  fellow's 
side. 


Simple  Method  of  Planning  and 
Supervising  Construction 

In  all  construction  work  success  depends  as  much 
upon  the  executive  abilty  of  the  superintendent  as 
upon  his  technical  knowledge.  Before  any  men  or 
materials  are  moved  to  the  scene  of  operations,  the 
following  points  should  receive  most  careful  attention 
by  the  contractor  who  has  undertaken  to  perform  the 
work. 

The  ideal  to  be  aimed  at  is  that  when  the  work 
has  been  commenced  it  should  be  carried  through  to 
completion  without  any  stops  or  delays.  In  order  to 
accomplish  this,  the  planning  may  be  arranged  in 
groups  as  follows: 

(1)  The  preparation  of  an  accurate  estimate  of 
the  materials  required. 

(2)  Arrangements  for  transporting  the  materials 
to  the  points  where  they  are  required  at  the  proper 
time. 


(3)  The  preparation  of  a  program  of  the  order  in 
which  the  work  shall  be  carried  out. 

(4)  An  estimate  of  the  labor  required  for  each 
part  of  the  work. 

(5)  A  review  of  the  operation  in  order  to  forestall 
any  difficulties  which  may  arise  when  the  work  is  in 
hand. 

Group  No.  1,  may  be  easily  calculated  by  any  of 
the  well-known  methods  of  making  estimates,  with 
the  exception  of  the  use  of  empirical  formulae  in  mak- 
ing up  tables  of  quantities.  Empirical  formulae 
should  only  be  used  when  the  contractor  has  com- 
piled a  very  extensive  series  of  figures  which  are  the 
results  of  actual  observation  on  several  contracts  al- 
ready performed,  and  even  when  these  old  figures  are 
available  it  is  very  much  safer  to  make  uj)  an  entirely 
new  estimate  from  the  plans  and  then  use  the  old 
figures  as  a  means  of  checking  the  new  estimate. 

In  Group  No.  2  it  will  be  seen  that  two  distinct 
points  are  taken  up:  first,  the  transporting  of  ma- 
terials to  the  points  where  they  are  desired,  and,  sec- 
ond, the  timing  of  the  arrival  of  the  materials  so  that 
they  will  arrive  at  the  work  only  a  very  short  time 
before  they  will  be  used.  For  example,  in  the  case 
of  a  structural  steel  bridge  it  will  be  quite  apparent 
that  it  is  uneconomical  to  have  the  structural  steel 
arrive  on  the  job,  any  great  length  of  time  before  the 
estimated  date  for  the  completion  of  the  abutments 
and  piers. 

In  the  case  of  Group  No.  3,  if  road  building  is 
taken  for  an  example,  it  will  be  seen  that  it  may  be 
advantageous  to  finish  some  fraction  of  the  work  in 
entirety,  say  the  first  quarter,  and  so  have  the  use  of 
that  part  of  the  road  while  the  remainder  is  being 
built,  rather  than  to  finish  all  the  drainage  structures 
first,  and  then  do  all  the  grading  and  finally  all  the 
surfacing. 

In  Group  No.  4,  an  estimate  of  labor  required  for 
each  part  of  the  work  can  be  made  accurately  only 
when  it  is  based  on  careful  time  studies  of  the  work 
done  in  previous  contracts.  If  the  contractor  has  had 
no  previous  experience  in  the  kind  of  work  required, 
he  will  find  it  well  worth  his  time  to  make  very  care- 
ful time  studies  on  the  first  work  of  that  particular 
kind  which  he  has  undertaken  to  perform. 

The  laborers  should  be  divided  into  gangs  and  the 
gangs  alloted  to  specific  tasks,  the  number  of  men  in 
a  gang  depending  on  the  task  to  which  that  particular 
gang  is  alloted. 

In  an  emergency,  men  can  work  twelve  hours  at 
a  stretch.  If  required  for  longer  periods,  they  can 
work  in  alternate  shifts  of  eight  hours  for  two  days. 
Beyond  this  time  men  can  only  work  efficiently  eight 
hours  on  and  sixteen  hours  off. 

The  sequence  of  the  several  operations  of  the  work 
having  been  settled,  successful  organization  of  the 
working  party  depends  on  the  proper  sub-division  into 
gangs.  Each  gang  will  be  composed  of  such  mechan- 
ics and  laborers  as  may  be  required  for  their  portion 
of  the  work,  and  will  be  placed  under  a  competent 
foreman,  who  is  responsible  to  the  superintendent  in 
charge  of  the  work  for  his  gang. 

By  this  arrangement  the  superintendent  is  able 
to  exercise  general  control  over  the  whole  work,  and 
make  such  deviations  from  the  original  plan  as  he 
deems  fit  to  meet  emergencies  as  they  occur. 

He  is  thus  able,  as  in  Grouo  5.  to  forestall  any 
great  or  small  difficulties  which  may  be  met  with 
when  the  work  is  actually  going  ahead. 
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Weekly  House  Suggestion  No.  36 


The  residence  we  illustrate  this  week  is  one  of  the 
most  liandsome  in  the  Beach  District  of  Toronto.  It 
has  just  been  completed  and  was  especially  designed 
for  its  ideal  location,  which  is  in  a  beautiful  Rrove  of 
birch  trees,  on  an  elevation  immediately  overlooking 
the  lake.  The  exterior  walls  are  of  light  buff  stucco, 
rough  finish,  on  brick  to  the  second  floor  and  on  me- 
tal lath  above,  with  stone  foundations  and  trim  on 
entrance  ways,  chimney,  etc.  As  seen  in  the  illustra- 
tion, the  stonework  has  been  carried  up  in  an  irregu- 
lar line  over  the  sunroom  wIthIows  and  over  the  arched 
entrance  to  the  side  terrace,  adding  to  the  artistic  ap- 
pearance of  the  front  exterior.  The  exterior  wood- 
work in  the  gables  and  around  window  openings,  etc., 
is  stained  l)rown,  as  is  the  wooden  shingle  roofing. 
The   windiiu    sash   arc   finished   on   the   outside   in   grey 


enamel.  The  terrace  along  the  front  and  sides  of  the 
house  is  laid  with  vari-colored  flagstones  and  there 
is  a  small  sunken  pool  in  this  terrace  at  the  front. 
The  entrance  on  the  right  side  is  artistically  carried 
out  with  suspended  canopy  and  a  short  secton  of  stor.e 
wall,  about  3  ft.  high,  opposite  the  doorway.  The  in- 
terior is  abundantly  supplied  with  natural  light  through 
many  various-sized  window  openings  on  all  sides  of 
the  house.  The  garage  is  built  in  at  the  rear  of  the 
hoiise.  as  seen  on  reproduced  plan,  and  is  reached  by 
a  short  curved  driveway  from  Silver  Birch  Ave.,  to 
the  left. 

The  entrance  from  the  front  terrace  is  on  the 
sunroom,  which  is  laid  with  red  quarry  tile  and  the 
walls  of  which  are  finished  in  a  buff  interior  stucco, 
l)locked  oft  to  imitate  stone.  There  is  an  entrance 
through  double  French  doors  from  this  room  to  the 
dining  room,  which  is  combined  with  the  beautiful 
largo  living  room  on  the  right.  The  latter  room  con- 
tains a  handsome  brick  fireplace,  with  tile  base,  in  the 
east  wall.  The  kitchen  is  situated  immediately  next 
and  convenient  to  the  dining  room,  has  a  terrazzo 
floor  and  is  finished  throughout  in  grey  enamel  and 
black  hardware.  It  contains  built-in  refrigerator,  with 
provision  for  icing  from  the  outside,  built-in  ironing 
board,  enclosed  opening  to  clothes  chute,  (the  top  of 
which  has  been  utilized  as  a  base  for  an  electric  range, 
a   si)ace    conserving    feature),   and    the    usual    cupboard 


space.  To  the  rear  of  the  living  room  is  a  large 
square  hall,  in  which  is  situated  the  main  staircase. 
Immediately  inside  the  entrance  from  the  side  is  a 
small  cloakroom  at  the  right,  under  the  staircase.  The 
flooring  in  this  hall,  as  in  the  sunroom,  is  of  red  quar- 
ry tile  to  the  three  wide  steps  up,  seen  on  plan,  which 
are  of  quarter-cut  oak.  There  is  another  square  hall- 
way to  the  rear  of  the  kitchen,  with  entrance  from 
the  left  side  of  the  house.  In  this  hallway  are  lo- 
cated a  staircase  to  the  basement,  washroom  and 
toilet  and  a  linen  .closet.  Behind  this  again  are  lo- 
cated a  bedroom  and  the  garage.  The  walls  of  both 
stair  wells  are  carried  out  the  same  as  in  the  sunroom, 
that  is,  blocked  off  in  buff  stucco  to  imitate  stone. 
The  ceilings  throughout  the  ground  floor,  with  the 
exception  of  the  kitchen,  are  of  course  interior  stucco 
and  the  main  staircase  and  floors,  with  the  exceptions 
mentioned,  are  of  <iuarter-cut  oak.  The  cross  beams 
in  the  dining  room  and  living  room  ceilings,  as  indi- 
cated on  plan  herewith,  are  of  hand-hewn  fir  timber 
and  the  woodwork  is  of  white  oak,  hand  rubbed  to 
give  an  antique  Old  English  finish,  all  stained  a  dull 
brown. 

There  are  four  large  bedrooms  on  the  second  floor, 
the  woodwork  of  which  is  clear  pine,  finished  in  an 
ivory   tone.     The   doors   and   trim   in    the   hallway   arc 


of  fir.  There  is  an  entrance  from  the  left  rear  bed- 
room on  a  balcony.  The  bathroom  is  located  directly 
opposite  the  head  of  the  staircase,  has  a  composition 
floor  and  walls  of  tile  to  a  height  of  about  5  feet.  The 
built-in  shower,  indicated  on  plan  herewith,  is  com- 
pletely enclosed  in  white  tile.  The  floors  throughout 
the  bedrooms   and   hall  are   of  quarter-cut   oak. 

There  is  a  full-sized  basement,  a  section  of  which, 
at  the  front,  is  divided  off  and  fitted  up  as  a  den.  The 
balance  is  separated  into  workroom,  laundry,  coal  and 
fruit  storage  space  and  boiler  room.  The  heating 
plant  is  of  the  hot  water  type,  oil  burning. 

Mr.  H.  .Addison  Johnston,  13  Stiver  Birch  Ave., 
Toronto,  is  the  designer  and  builder  of  this  beautiful 
home. 
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East  And  West— From  Coast  to  Coast 


The  Canadian  Pipe  Company,  Vancouver,  B.  C,  are  con- 
templating the  erection  of  a  new  wood  pipe  factory  which 
will  cost  $35,000.  The  old  plant  was  recently  destroyed  by 
fire. 

The  G.  A.  Tingley  Estate,  at  Moncton,  N.  B.,  has  oflfer- 
ed  a  free  site  for  the  location  of  the  proposed  new  university 
in  that  province.  The  site  consists  of  seventy-five  acres  of 
land  at  Leger's  Corner,  about  a  mile  from  the  city. 

Ford  Company  of  Canada,  Ltd.,  Ford,  Ont.,  are  pre- 
paring plans  for  the  erection  of  a  new  automobile  plant  on 
Danforth  Ave.,  Toronto.  The  building  will  cover  five  acres 
and  the  dimensions  will  be  approximately  400  x  500  ft. 

An  announcement  made  recently  by  Premier  Taschereau 
of  Quebec  is  to  the  effect  that  municipalities  will  be  dis- 
charged from  any  obligations  towards  the  upkeep  of  pro- 
vincial and  regional  highways  in  the  government's  new  road 
policy. 

Messrs.  McDougall  &  McNeill,  Ltd.,  of  Vancouver  and 
Calgary,  have  secured  the  contract  for  the  construction 
of  the  first  unit  of  a  large  plant  for  the  Wigwam  Pulp  & 
Paper  Co.,  near  Elko,  B.  C.  This  includes  the  construction 
of  a  power  dam  on  the  Elko  river,  which  will  store  water 
enough  to  provide  25,000  horse-power. 

The  sum  of  $301,640.88,  one-third  of  British  Columbia's 
motor  taxes  for  the  fiscal  year  1931-22  is  being  distributed 
among  the  municipalities  of  the  province  for  expenditure  on 
road  construction  and  maintenance,  according  to  the  pro- 
vincial law  in  this  connection.  Vancouver's  share  of  this 
sum   is   $.59,604.84   and    Victoria's   $10,692.67. 

It  has  been  predicted  that  the  water  supply  of  Capilano 
and  Seymour  Creek  will  by  1925  be  inadequate  to  supply  the 
water  demands  of  the  district  of  Greater  Vancouver,  if  the 
present  rate  of  growth  prevails.  The  various  councils  in 
this  district  have  been  asked  to  submit  proposals  to  the  Van- 
couver city   council   for  a  united   and  permanent   system. 

The  new  international  bridge  between  Edmunston,  N.  B. 
and  Madawaska,  Maine,  was  officially  opened  a  few  days  ago. 
The  ceremony  was  carried  out  by  Hon.  Pius  Michaud,  repre- 
senting New  Brunswick,  and  W.  R.  Shaw,  Attorney-General 
of  Maine,  acting  in  the  place  of  Governor  Baxter.  The 
weather  was  extremely  favorable  for  the  event  and  about 
15,000  people  witnessed  the  opening. 

Mr.  V.  Denis,  B.  A.  Sc,  until  lately  Assistant  Engineer, 
Department  of  Public  Works  at  Ottawa,  has  just  been  pro- 
moted to  the  position  of  Senior  Assistant  to  the  District 
Engineer  at  Montreal.  Mr.  Denis,  who  has  made  a  specialty 
of  bridge  work,  has  been  given  the  charge  of  designing  the 
plans  in  connection  with  the  bridges  at  Isle  Perrot,  between 
St.  Anne  and  Vaudreuil,  the  building  of  which  is  to  be  start- 
ed this  fall. 

The  week  of  October  2  has  been  decided  upon  as  Fire 
Prevention  week  throughout  Canada,  and  preparations  are 
being  made  at  many  points  for  an  active  campaign  of  educa- 
tion for  fire  prevention.  This  campaign  will  be  carried  on 
largely  in  the  schools  and  a  great  deal  of  literature  is  being 
prepared  for  distribution.  During  the  past  decade,  it  is 
pointed  out,  more  than  3,000  lives  have  been  lost  and  insurable 
property  valued  in  excess  of  $250,000,000  has  been  destroyed 
by  fire  in  Canada. 

Mr.  E.  W.  J.  Hague,  chief  health  inspector  of  Winni- 
peg, was  elected  to  the  presidency  of  the  Sanitary  Inspectors' 
Association  of  Canada  at  the  concluding  session  of  their  con- 
vention in  Winnipeg  recently.     Mr.  Alex.   Officer,   tenement 


inspector  for  the  city,  was  re-elected  as  secretary-treasurer 
for  the  tenth  successive  term.  Honorary  life  memberships 
were  bestowed  upon  Dr.  R.  W.  Bell,  of  Toronto,  and  Mr. 
J.  Murray,  director  of  the  division  of  sanitation  for  Sask- 
atchewan. Calgary  was  selected  as  the  convention  city  for 
1923. 

There  is  a  movement  on  foot  among  the  smaller  munici- 
palities of  the  province  of  Ontario  to  form  an  organization 
for  the  purpose  of  interesting  the  industries  entering  Canada 
from  United  States  and  Great  Britain  every  year  in  the  pos- 
sibilities of  some  of  the  smaller  towns  in  the  province.  The 
scheme  decided  on  at  a  recent  meeting  of  interested  parties 
at  the  King  Edward  Hotel,  Toronto,  was  to  organize  for 
the  present  in  districts,  the  ultimate  object  being  a  provincial 
body.  Several  committees  of  two  were  formed  to  organize 
the  various  districts. 

Edmonton  is  experiencing  one  of  the  busiest  building 
years  on  record,  as  a  glance  at  the  following  list  of  larger 
structures,  at  present  under  construction,  indicates: — New 
public  library,  $150,000;  Kitchen  block,  $60,000;  Mercer  block, 
$20,000;  McFarland  building,  $50,000;  Strathcona  hospital  (to 
be  commenced  soon),  $125,000;  Misericordia  hospital,  $250,- 
000;  McDougall  &  Secord  building,  $30,000;  Jas.  McDougall 
building,  $18,000;  Millwood  block,  $10,000;  Andrew's  market, 
$15,000;  new  isolation  hospital  (to  be  commenced  soon), 
$100,000;  Calder  shops,  $200,000;  home  for  feel)le-minded, 
.$250,000. 


Personal 

Mr.  S.  L.  Squires,  chairman  of  the  executive,  Canadian 
Good  Roads  Association,  is  at  present  in  the  Maritime  prov- 
inces on  association   Inisiness. 

Mr.  G.  0|  Macpherson,  late  of  the  estimating  staff  of  the 
John  V.  Gray  Construction  Company,  has  accepted  a  posi- 
tion in  charge  of  estimates  and  costs,  with  Mr.  E.  J.  Curry, 
plastering  contractor,  of  Toronto. 

Mr.  Frank  A.  McArthur,  who  recently  resigned  as  city 
engineer  of  Guelph,  Ont.,  will  devote  all  his  time  in  future 
to  managing  the  affairs  of  the  McArthur  Engineering  Con- 
struction Company  of  that  city.  Business  has  increased  to 
such -an  extent  recently  that  Mr.  McArthur  finds  it  neces- 
sary to  devote  all  his  time  to  the  interests  of  the  firm.  Mr. 
McArthur  is  an  honor  graduate  of  Queen's  University  and 
first  came  to  Guelph  in  1907,  later  going  to  Yorkton,  Sask., 
and  Regina,  and  coming  back  to  Guelph  in  1915. 


Obituary 

Mr.  Wm.  James  Conkey,  building  contractor  of  Van- 
couver, died  at  the  General  Hospital  in  that  city  recently 
after  a  long  illness  from  an  injury  to  his  back  sustained 
two  years  ago.     Deceased  was  44  years  of  age. 

Mr.  Robert  F.  West,  a  public  land  surveyor  of  Toronto, 
died  at  his  home  in  that  city  recently  aged  63  years.  De- 
ceased was  born  in  Orangeville,  Ont.,  and  lived  there  the 
greatest  part  of  his  life,  taking  up  residence  in  Toronto 
about  a  year  ago. 

Mr.  Edouard  Gingras,  contractor,  of  Quebec,  P.  Q.,  died 
suddenly  in  that  city  recently.  Deceased,  who  was  77  years 
of  age.  was  in  good  health  one  day  previous  to  his  deatli. 


Trade  Incorporations 

Taber-Ford  Construction  Co.,  Ltd.,  with  post  office  ad- 
dress at  Toronto,  capital  $40,000,  to  carry  on  a  general  con- 
struction and  engineering  business. 

The  capitalization  of  the  British  Canadian  Marble  Com- 
pany, Ltd.,  has  been  increased  from  $250,000  to  $350,000,  by 
government  consent. 
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Let  Us  Keep  Things  Moving 

In  our  issue  of  August  30th  under  the  lieading 
"Unbusinesslike  Tactics"  we  made  two  suggestions 
regarding  the  building  industry — suggestions  that  we 
believed,  if  followed  out,  would  help  materially  to 
kee])  the  industry  on  the  move  during  the  present 
Autumn  and  next  year  and  prevent  a  return  to  in- 
activity and  unemployment.  These  suggestions  were 
(1)  that,  though  conditions  may  justify  an  increase 
in  prices  of  building  materials  it  would  be  better  busi- 
ness in  the  end  to  forego  those  increases  as  long,  and 
to  as  great  an  extent,  as  possible  and  thus  hold  the 
confidence  of  the  public  and  (2)  that  it  was  very  nec- 
essary to  use  tact  in  dealing  with  the  general  public 
so  that  they  should  not  be  discouraged  from  building; 
that  it  was  not  wise,  for  example,  to  dwell  upon 
scarcity  of  building  materials  or  higher  costs  and  that 
more  progress  would  be  made  if  the  building  material 
su])ply  men  would  assume  an  attitude,  toward  the 
public,  of  confidence.  In  this  connection  the  coal 
dealer  was  cited  as  a  man  who,  in  spite  of  an  abso- 
lutely critical  situation,  had  so  far  succeeded  in  main- 
taining the  confidence  of  his  customers,  largely  by 
putting  on  a  bold  front  himself. 

We  are  i^leased  that  the  two  ideas  advanced  in 
this  editorial  appear  to  have  met  the  general  approval 
of  our  readers,  some  of  whom  have  quite  enthusias- 
tically endorsed  the  suggestions.  We  hear,  however, 
of  one  interpretation  being  read  into  it  that  never 
entered  the  thought  of  the  writer  and,  has  no  support, 
we  believe,  except  by  isolating  a  single   paragraph. 


In  order  to  illustrate  our  suggestion  that  less  tact 
in  dealing  with  customers  was  sometimes  u.sed  than 
might  be  desirable — by  some  material  supply  deal- 
er.s — the  writer  mentioned  a  fact  that  had  come  to 
his  attention  a  few  days  before  and  it  happened  to 
refer  to  brick.  This  was  the  merest  coincidence  and 
did  not  contain  the  slightest  suggestion  either  that 
brick  manufacturers,  individually  or  collectively,  were 
increasing  their  prices  more  than  manufacturers  of 
other  building  materials  or  that  treatment  of  their 
customers  was  less  diplomatic.  As  a  matter  of  fact 
it  is  common  knowledge  that  although  conditions 
may  justify  an  increase,  the  |)rice  of  brick  has  been 
advanced  very  little — not  at  all  in  some  quarters — and 
that  probably  no  class  of  manufacturer  has  tried 
harder  to  hew  as  close  as  possible  to  the  line  of  actual 
costs. 

The  present  conditions  in  the  building  industry 
are  fairly  satisfactory  but  continued  activity  is  not 
by  any  means  absolutely  assured.  We  feel  confident, 
however,  that  a  little  more  careful  "nursing"  will  take 
us  over  the  peak.  This  coming  Autumn  and  Winter 
will  be  a  trying  period.  Let  us  all  hold  on  for  a  few- 
months  longer.  Nineteen  twenty-three,  if  no  unfor- 
seen  calamity  drops  on  us,  should  see  general  C(»ndi- 
tions  so  far  improved  that  we  can  again  begin  to  fig- 
ure business  at  a  fair  profit. 

Business  Conditions 

"The  fortmost  question  of  the  moment  is  whether 
the  remarkable  activity  of  the  midsummer  months 
will  be  followed  by  a  period  of  gradually  and  conserva- 
tively increased  business  or  whether  it  is  the  fore- 
runner of  a  period  of  secondary  inflation.  The  in- 
dications point  clearly  to  the  conclusion  that  good 
business  based  primarily  on  domestic  requirements 
is  ahead  ifor  the  autumn  months  but  that  inflation  in 
the  generally  accepted  sense  will  not  occur. 

Manufacture  is  on  a  satisfactory  basis,  excepting 
in  so  far  as  some  industries  have  suffered  from  lack 
of  coal  and  inadequate  transportation  facilities.  Crop 
yields  are  excellent  for  practically  all  cro]>s  except 
cotton,  according  to  the  September  estimates,  and 
the  forecast  is  for  a  cotton  crop  more  than  two  million 
bales  above  that  of  last  year.  Unemployment  is  prac- 
tically non-existent.  Retail  and  wholesale  business 
in  the  United  States  during  the  autumn  will  show 
considerable  expansion  over  that  of  the  corresponding 
period  of  1921. 

It  must  nevertheless  be  recognized  that  even  though 
crops  are  large,  dollar  wheat,  a  considerable  decline 
in  the  price  of  hogs  since  the  first  of  June,  and  rela- 
tively low  prices  of  other  agricultural  products  have 
reduced  the  purchasing  power  df  the  farmer.  The 
situation  is  similiar  in  respect  to  other  important 
classes  of  raw  materials.  These  conditions  and  the 
fact  that  not  far  from  one  million  men  were  contin- 
uously out  of  work  as  a  result  of  strikes  during  part 
of  the  summer,  are  major  factors  which  have  effec- 
tively blocked  inflation  at  this  time.  Business  is 
being  booked  for  requirements  of  the  immediate 
future  and  forward  buying  is  cautious.  Good  busi- 
ness is  assured  but  it  is  not  reasonable  to  expect  a 
boom". — Commerce  Monthly. 

These  remarks  would  appear  to  apply  in  a  very 
large  measure  in  Canada.  In  many  ways  we  are  in 
a  better  position  than  our  neighbors  to  the  South. — 
e.g.  we  have  had  no  serious  strikes,  th?  unemploy- 
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ment  situation  has  been  steadily  improving-  and  con- 
sequently the  buying  power  of  the  general  public  is 
increasing;  the  western  .crop  reports  indicate  ahnost 
a  record  crop,  and  though  the  fanners  need  not  ex- 
pect war  rates  for  their  products,  the  indications  are 
that  prices  will  improve — though  they  already  com- 
pare favorably  with  pre  war  figures.  Improving  busi- 
ness seems  assured.  We  need  not  expect  a  boom, 
nor  would  it  be  good  for  us. 

The  Business  Papers'  Influence 


Press  Day  has  become  an  established  feature  of 
the  Canadian  National  Exhibition  and  the  luncheon 
addresses  are  notable  for  the  valuable  information 
they  invariably  impart.  At  this  year's  luncheon,  Mr. 
PI.  T.  Hunter,  vice-president  of  the  Canadian  Nation- 
al Newspapers  and  Periodicals  Association,  and 
speaking  more  especially  for  the  technical  and  busi- 
ness publications,  stressed  the  importance,  to  the  Ex- 
hibition, of  the  type  of  publicity  afforded  by  these 
publications,  due  to  the  selected  class  of  readers  they 
reach.  He  stated  that  the  circulation  of  business  and 
technical  magazines  in  Canada  was  approximately 
four  hundred  thou.-and,  composed  of  readers  who 
looked  to  these  publications  for  much  of  the  informa- 
tion necessary  to  enable  them  to  conduct  their  busi- 
ness along  profitable  lines  and  who  conseq.uently 
scrutinized  every  issue  very  carefully. 

The  speaker' also  referred  to  the  common  aims  of 
the  Business  and  Technical  Newspapers  and  of  the 
Canadian  National  Exhibition.  The  educational  as- 
pect is  the  most  imjjortant  in  each  case.  Quoting  Mr. 
Hunter,  "We  are  on  common  ground  in  educational 
work.  I  believe  this  Exhibition  was  started  primarily 
for  educational  purposes  and  its  great  success  is  due 
to  the  fact  that  you  have  never  allowed  the  amuse- 
ment side  to  dominate.  I  believe  the  educational  fea- 
tures should  be  given  wider  publicity.  The  individual 
exhibitors  do  a  good  deal  in  this  connection  but  there 
is  much  to  be  done  collectively.  A  few  people  would 
come  to  see  a  few  exhibits  of  motor  cars,  but  thous- 
ands will  come  when  they  know  there  will  be  seventy 
exhibitors  representing  probably  70  per  cent  of  the 
manufacturers  who  are  seeking  Canadian  business. 
In  our  Association  there  is  a  publication  for  prac- 
tically every  line  of  business.  These  publications 
have  told,  year  by  year,  the  outstanding  events  of 
the  Exhibition  that  would  be  of  interest  to  their 
readers,  and  I  think  we  can  claim  that  this  has  been 
a  factor  in  increasing  interest  and  attendance  of  a 
very  desirable  class  of  people." 

The  further  valuable  point  was  emphasized  that 
the  exhibition  authorities  were  especially  interested 
in  bringing  in  the  men  and  women  who  have  "a  stake 
in  the  country — the  responsibile  people,  the  people  of 
large  buying  power,"  in  a  word,  the  class  of  people 
who  read  and  study  business  and  technical  papers. 
In  every  fine  of  endeavor  our  publications  reach  a 
very  large  percentage  of  business  men  and  women 
who  have  come  to  regard  their  trade-papers  as  busi- 
ness associates. 

Mr.  Hunter's  concluding  sentence  will  meet  the 
hearty  approval  of  all  members  of  the  Association. 
"The  publications  in  our  Association  will  be  very  glad 
to  co-operate  with  you,  not  only  in  organizing  ex- 
hibitors and  inducing  them  to  guarantee  the  cost  of 
the  buildings,  but  in  making  the  buildings  a  success 


after  they  are  erected  by  bringing  to  the  Exhibition 
the  class  of  people  these  exhibitors  want  to  reach. 
For,  after  all.  the  real  success  of  an  Exhibition  does 
not  consist  in  large  buildings  or  elaborate  exhibits 
but  in  the  class  of  people  who  attend." 

Invest  in  Dominion  Securities 


The  Minister  of  Finance  is  oftering,  on  attractive 
terms,  to  exchange  Victory  Bonds  maturing  Decem- 
ber 1,  1922,  for  new  bonds  bearing  the  same  rate  of 
interest  and  running  for  a  further  period  of  either  five 
or  ten  years.  As  an  extra  inducement  a  bonus  of  a 
full  month's  interest  is  given  to  those  accepting  the 
offer  which  is  open  until  September  30. 

The  Minister's  proposals  carry  us  back  to  the  grim 
war  days  of  1917  when  these  bonds  were  first  put 
out.  Under  the  impetus  of  the  patriotic  appeal  and 
the  intensive  campaign  of  the  first  Victory  Loan  Or- 
ganization the  issue  was  successful  to  a  degree  that 
the  most  optimistic  had  not  dared  to  anticipate.  Lit- 
erally, hundreds  of  thousands  of  Canadians  became, 
for  the  first  time,  investors  in  bonds, — a  result  of 
tremendous  importance  to  the  country  as  well  as  to. 
the  investors  themselves.  Accumulated  savings  were 
invested  and  surplus  earnings  for  many  months  ahead 
were  pledged,  calling  for  a  very  practical  response  to 
the  "'Save  and  Serve"  api)eal  of  the  then  Minister  of 
Finance. 

The  1922  maturity  was  particularly  favored  by 
small  investors  and.  even  as  it  was  important  to  Can- 
ada that  they  should  have  subscribed  in  the  first  in- 
stance, so  is  it  desirable  now  from  a  national  as  well 
as  a  personal  standpoint  that  their  investment  should 
continue.  It  would  indeed  be  regrettable  if  any  con- 
siderable number  of  the  holders  of  bonds  subscribed 
to  under  these  circumstances  should  pass  over  the 
Minister's  ofifer  with  the  idea  of  using  the  money  at 
maturity  for  less  sound  investments  or  unnecessary 
expenditure. 

Invested  in  Dominion  securities  the  money  is  safe, 
and  the  interest  return  sure  and  profitable.  The  Min- 
ister makes  a  generous  concession  to  home  investors, 
as  a  large  issue  of  Dominion  bonds  were  floated  in 
New  York  last  April  at  5  per  cent. 

It  is  hoped,  and  anticipated,  that  there  will  be  a 
large  percentage  of  re-investors  from  the  ranks  of  the 
small  investors  who  purchased  bonds  for  the  first  time 
in  1917. 


Trade  Incorporations 

E.  J.  Shcpard.  Limited,  with  head  office  at  the  corner  of 
Bellcview  and  Prinirof.e  streets,  Hamilton,  capital  $40,000, 
to  deal  in  builders'  supplies. 

The  Silica  Rock  Co.  Ltd.,  with  head  oflice  at  Ottawa 
capital  $85,000.  to  carry  on  the  business  of  a  quarrying  and 
mining  company. 

Sinclair  Construction  Co.  Ltd.,  with  head  office  at  To- 
ronto, capital  $1.50,000.  to  carry  on  a  general  contracting 
business. 

The  Dominion  Fire  Brick  &  Clay  Products,  Limited, 
has  been  reorganized  and  25  per  cent  of  the  capital  stock 
has  been  cancelled,  reducing  the  capital  to  $269,500. 
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What  Should  a  Road  Policy  Involve  ? 

Service  Is  the  Main  Consideration — The  Road  Problem  Demands 
the  Interest  of  Able  Men  Who  Will  Exercise  Sound  Judg- 
ment in  Determining  its  Solution 

By  M.  A.  LYONS 
Chief  Engineer,  Good  Roads  Board,  Province  of  Manitoba 

At   the   general    prufessional   nieetinflc   of    the    K.I.C.,   Winnipeg,    Han, 


The  roads  and  liighways  of  any  country  liold  a 
very  uni(|ue  j)osition.  They  are  entirely  devoted  to, 
and  can  be  considered  only  from,  the  view  point  of 
"service."  There  is  no  other  reason  why  there  should 
be  roads  except  to  serve  the  public.  Railways  serve 
the  public  but  up  to  the  present  they  have  not  been 
constructed  to  serve  unless  there  is  a  hope  that  they 
will  at  least  pay  their  way.  Street  railways,  power 
systems,  telephones  systems,  water-works  and  other 
public  utilities  are  expected  to  be  paid  for  directly 
by  those  who  enjoy  these  utilities ;  but  roads  are  to 
be  paid  for  by  the  public  at  large  and  seldom  if  ever 
by  the  people  who  use  them  in  proportion  to  services 
received.  In  considering  a  road  policy  we  must  al- 
ways keep  before  us  that  the  whole  aim  of  our  policy 
must  be  one  which  will  give  the  greatest  value  in 
service.  This  service  is  not  for  any  group  of  people 
— not  for  the  farmer  alone  or  for  the  manufacturer ; 
not  for  the  man  with  a  team  or  the  man  with  the 
automobile ;  not  for  the  worker  alone  or  the  pleasure 
seeker ;  but  service  to  all  who  wish  to  use  the  road. 

Importance  of  the  Road  Question 

Before  giving  consideration  to  some  underlying 
principles  in  selecting  a  road  policy  it  may  be  well 
to  bring  out  sf)me  facts  which  will  emphasize  the  im- 
portance of  the  road  (|uestion,  and  in  so  doing  it  will 
be  compared  with  that  utility  with  which  it  can  best 
be  compared,  the  railway.  Looking  up  the  railway 
statistics  for  the  year  1919,  we  see  that  in  that  year 
the  railways  carried  111,487,780  tons  of  freight,  which 
cost  the  owners  273  million  dollars  in  freight  charges. 
The  I^ominion  Commissioner  of  Highways  has  esti- 
mated that  about  fifty  per  cent,  of  this  freight  was 
at  one  time  or  another  hauled  over  rural  roads,  and 
an  analysis  of  the  type  of  freight  which  made  up 
this  tonnage  would  bear  out  this  estimate.  It  must 
also  be  kept  in  mind  that  there  is  a  large  amount  of 
material  moved  over  rural  roads  which  does  not  reach 
the  railways.  It  would  therefore  appear  that  this 
estimate  is  on  the  low  side.  The  Commissioner  also 
estimates  that  the  average  length  of  haul  on  rural 
roads  was  7.6  miles  and  the  average  cost  of  hauling 
at  least  35  cents  per  ton-mile.  Allowing  56  million 
tons  moved,  we  find  that  the  cost  of  hauling  this  ma- 
terial on  roads  was  about  149  million  dollars  or  about 
54  per  cent,  of  what  was  spent  for  freight  on  the  rail- 
ways. In  1919  the  railways  carried  48  million  pas- 
sengers at  a  cost  of  96  million  dollars  and  making 
about  3.6  billion  passenger-miles.  We  have  no  records 
of  passenger  travel  on  roads  and  can  only  estimate 
again,  but  we  know  that  in  1921  there  were  463,848 
automobiles  registered  in  Canada.  Allowing  an  aver- 
age of  two  per.sons  per  car  and  that  each  car  travelled 
5,000  miles  per  year  we  find  that  automobiles  made 
4.6  billion  i)assenger-miles,  a  considerably  greater  pas- 
senger-mileage than  the  railways.     Allowing  10  cents 


jjcr  automobile-mile,  we  find  that  the  cost  of  moving 
l)assengers  on  roads  was  about  232  million  dollars, 
which  is  greatly  in  excess  of  money  spent  on  railway 
|)assenger  travel.  This  does  not  take  into  account 
trafific  by  other  vehicles  on  roads.  These  figures,  while 
only  estimates,  show  two  things — first,  that  the  sub- 
ject of  rf)ads  is  important  enough  to  warrant  a  care- 
ful study  for,  and  the  putting  into  effect  of,  a  com- 
prehensive road  policy ;  and  second,  that  the  amount 
of  service  rendered  to  the  public  by  roads  is  as  great, 
if  not  greater,  than  that  rendered  by  the  railways. 

Up  to  the  end  of  1919  we  find  the  capital  invested 
in  railways  in  Canada  to  be  over  two  billion  dollars. 
To  this  must  be  added  the  capital  expenditure  of  over 
413  million  on  government  railways  and  nearly  24 
million  on  provincial  railways  making  a  total  capital 
of  about  two  and  one-half  billion  d(illars.  The  Do- 
minion Government  aided  other  than  government  rail- 
ways to  the  extent  of  nearly  222  million  dollars ;  the 
])rovince  over  43  million  and  municipalities  over  16 
million.  They  have  had  land  grants  of  over  44  million 
acres  and  bonds  guaranteed  to  the  amount  of  344 
million  dollars.  These  figures  show  the  value  which 
the  public  of  Canada  has  placed  on  this  utility  which 
l)erforms  a  service  similar  to  that  performed  by  the 
roads,  but  whose  utility  and  investment  would  be  of 
no  \alue  without  the  service  given  by  the  roads. 
While  the  railways  perform  a  service,  this  service  is 
paid  for  by  the  users  of  the  railways  and  the  utility  is 
expected  to  pay  at  least  interest  on  the  money  invested 
therein.  Roads  have  no  opportunity  to  show  a  bal- 
ance sheet  and  must  therefore  depend  entirely  on  ser- 
vice for  justification  of  their  construction. 

Divisions  Under  Which  a  Road  Policy  Should 
be  Considered 

The  consideration  of  a  road  policy  falls  into  two 
divisions:  1st,  executive;  2nd.  financial.  Under  "exe- 
cutive," we  must  first  consider  who  will  have  charge 
of  the  roads.  Will  they  be  constructed  and  operated 
l^rivately  or  by  public  bodies.  This  question  has 
already  been  answered  for  us  and  it  seldom  enters 
our  mind  that  they  could  possibly  be  operated  by 
private  corporations  in  competition  with  each  other, 
although  if  they  were  operated  in  some  such  way  our 
highway  system  would  be  in  much  better  shape  than 
it  is  to-day.  It  had  been  determined  for  us  that  they 
are  to  be  under  the  control  of  some  public  body.  Of 
these  there  are  in  general  three  bodies,  who  are  in  a 
position  to  assume  this  duty;  (1)  the  federal  govern- 
ment. (2)  the  provincial  government.  (3)  the  munici- 
pal government.  To  put  roads  under  control  of  the 
federal  would  in  some  cases  probably  require  changes 
to  the  British  North  .Xmerica  .Act. 

In  a  railway,  where  the  haul  is  inter-provincial,  it 
is  essential  that  one  central  body  should  have  control 
of  a  complete  system.     In   roads  it  is  not  essentiil 
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that  there  should  be  one  central  body  in  control 
throughout  the  Dominion.  Freight  hauls  and  pas- 
senger travel  on  roads,  on  the  average,  are  over  short 
distances  as  compared  with  the  railways,  and  a  large 
percentage  of  both  of  these  originate  and  terminate 
within  one  province.  There  remain  the  other  two 
bodies :  the  provincial  and  the  municipal.  The  first 
means  one  central  organization,  the  second  means  a 
large  number  of  small  organizations.  In  order  to  dis- 
cuss which  type  of  control  would  be  better  let  us 
examine  what  is  required  of  the  road. 

Types  of  Traffic 

As  the  purpose  of  the  road  is  service,  we  must 
know  to  what  type  of  traffic  we  render  service  and 
what  it  requires.  It  is  evident  that  the  road  must  be 
constructed  to  suit  the  traffic,  (within  reasonable 
limits),  instead  of  expecting  the  traffic  to  suit  the 
road. 

The  first  two  divisions  to  be  made  are;  (1)  serving 
a  well  developed  district  and,  (2)serving  a  new  dis- 
trict. The  traffic  in  the  developed  district  will  be  out- 
side or  through  traffic,  and  local  traffic.  The  through 
or  outside  traffic  will  consist  of  strangers  to  the  road 
and  those  more  or  less  familiar  with  the  road  and 
will  consist  nearly  all  of  motor  traffic.  The  local 
traffic  will  consist  largely  of  team-drawn  loads  with 
some,  (and  rapidly  increasing),  motor  truck  loads, 
automobile  traffic,  (mostly  of  the  district),  and  some 
light  team  traffic.  The  traffic  to  be  served  under  the 
heading  of  "new  districts"  will  be  mostly  local  traffic 
consisting  chiefly  of  team-drawn  loads,  and  a  very 
light  motor  traffic. 

What  service  is  required  by  the  stranger  to  the 
road?  If  he  is  a  stranger  to  our  country  he  may  be 
on  a  tour  intending  to  cover  a  considerable  distance, 
and  will  be  interested  in  passing  through  the  country 
from  one  city  to  another  along  main  highways.  The 
iinpressions  which  he  retains  of  our  country  will  de- 
])end  on  the  enjoyment  which  he  obtains  from  his 
trip.  He  probably  will  have  a  schedule  laid  out  which 
he  wishes  to  follow.  To  serve  him  the  road  must 
first  of  all  be  safe  under  all  conditions.  It  must  be 
well  marked  so  that  he  may  follow  it  at  anytime  with 
certainty  and  ease  of  mind.  It  must  be  passable  at 
any  time  during  the  travelling  season.  It  must  be  a 
fairly  direct  route  from  city  to  city  and  must  con- 
nect up  with  similar  roads  in  adjoining  provinces. 
Road  laws  must  be  the  same  throughout.  A  similar 
service  is  required  by  the  man  who  is  more  or  less 
familiar  with  the  road.  To  this  man,  safety,  direct- 
ness and  passable  conditions  of  the  road  are  more 
essential  as  he  will  undoubtedly  be  driving  more  at 
night  than  will  the  stranger ;  and  in  many  cases  a 
saving  in  time  due  to  directness  of  route  means  actual 
dollars  to  him.  In  addition  to  the  service  required 
by  the  stranger  he  will  require  more  highways,  reach- 
ing more  cities  and  towns.  The  roads  to  serve  these 
two  classes  must  be  designed  primarily  for  auto- 
mobile traffic. 

What  service  is  required  of  the  road  for  local 
traffic?  The  traffic  will  consist  of  team-drawn  loads 
from  farm  to  market,  and  from  town  to  town ;  some 
truck  loads  mostly  from  'town  to  town  with  a  chance 
that  there  will  develop  a  motor  truck  traffic  from 
farm  to  market.  There  will  be  auto  traffic  from  farm 
to  town  and  from  town  to  town  partly  for  pleasure, 
partly  for  business.  There  will  be  light  team  traffic, 
gchool  vans  on  some  roads,  and  some  roads  will  be 


mail  routes.  For  team-drawn  loads  the  road  surface 
should  be  passable  in  any  sort  of  weather.  It  should 
be  so  that  the  cost  of  tansporting  the  load  is  a  mini- 
mum. It  should  be  safe  under  all  conditions ;  and 
should  be  direct.  For  truck  loads  it  is  even  more 
imi)ortant  that  the  roads  be  passable  at  all  times. 
Grades  are  not  so  important  as  for  teams  but  direct- 
ness of  route  is  more  important.  Local  auto  traffic 
demands  a  road  safe  at  all  times  but  perhaps,  is  not 
so  much  concerned  if  the  road  should  not  be  first  class 
for  a  few  days  at  a  time.  School  vans  demand  that 
the  roads  be  in  good  condition  at  all  times  during  the 
school  term  and  especially  is  a  safe  road  required  for 
this  class  of  traffic.  The  postal  routes  must  be  safe 
and  passable  at  all  times. 

Three  Classes  of  Roads 

Summing  up  for  this  division  of  traffic  it  ap- 
pears :  First,  there  are  three  classes  of  traffic  and 
consequently  three  classes  of  roads;  (1)  "through" 
traffic  requiring  "through"  roads;  (2)  town  to  town 
traffic;  and  (3)  farm  to  market  traffic.  This  latter 
including  school  van  routes  and  probably  postal 
routes.  Summing  up  the  service  which  each  class 
of  traffic  requires  we  see  that  all  require  safety  ;  most- 
ly all  require  that  the  road  be  ])assable  at  all  times ; 
next  directness  of  route ;  next  light  grades ;  and  then 
a  WL'll  marked  route.  To  all  these  classes  there  should 
be  added  the  pleasure  seeker  or  the  man  who  is  out 
for  recreation  only  and  who  desires  to  see  the  beauty 
spots  of  the  country.  He  is  interested  only  in  roads 
which  are  safe  and  passable  at  all  times  and  which 
run  through  the  prettiest  portions  of  the  country. 

The  requirements  in  a  district  being  opened  are 
quite  different  from  the  older  settled  district.  Auto 
traffic  will  be  comparatively  lighter  and  team-drawn 
vehicles  will  constitute  the  greater  portion  of  traffic. 
The  total  volume  of  traffic  will  be  light  and  speed 
not  such  an  essential  item.  The  road  ditches  in  many 
cases  must  serve  for  draining  the  country.  The  ser- 
vice required  by  a  road  in  this  country  is  such  as  to 
justify  a  much  cheaper  ty])e  of  road  than  in  the  older 
districts,  but  nevertheless  it  is  a  very  important  ser- 
vice which  they  must  render. 

So  far  we  have  considered  roads  from  the  view- 
p<:)int  of  the  person  who  uses  the  road.  We  must 
also  consider  it  from  the  view  of  the  man  who  pays 
for  the  road.  If  he  is  a  payer  and  not  a  user,  in  the 
majority  of  cases  he  does  not  want  to  spend  any  money 
on  roads.  If  he  is  a  payer  as  well  as  a  user  he  wants 
the  money  spent  in  the  manner  to  give  the  maximum 
value,  and  he  wants  to  know  where  and  how  the 
money  is  spent. 

Executive  Requirements 

Having  considered  the  service  requirements  of  the 
different  types  of  traffic  let  us  see  what  is  required 
of  the  executive  to  provide  this  service — evidently  a 
competent  organization  and  money.  To  give  the  ser- 
vice required  by  those  using  the  road  the  organiza- 
tion must  consist  of  men  who  have  knowledge  of  how 
to  produce  the  results  required,  and  the  man  who 
pays  requires  that  the  organization  consist  of  men 
who  can  produce  the  results  economically.  To  quote 
partly  from  the  Commission  of  Highways  for  Canada, 
the  organization  must  consist  of  "men  who  have  had 
the  training  and  experience  to  meet  the  problems 
which  arise"  and  who  "have  been  imbued  with  the 
public  service  idea  and  the  necessity  in  the  public  in- 
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terest  of  expecting  one  hundred  cents  in  the  dollar  in 
value  of  workmanship  and  materials."  This  organiza- 
tion is  expected  to  be  capable  of  gathering  engineer- 
ing and  economic  data,  correlating  it,  apjjlying  it,  and 
filing  it;  of  looking  after  the  carrying  out  of  construc- 
tion; and  as  fully  imjxjrtant,  if  not  more  so,  of  look- 
ing after  maintenance;  of  seeing  and  knowing  that 
W(;rk  is  i)ro])erly  done,  money  properly  kept.  To  do 
this,  the  organization  must  have  men  of  several  types 
of  training. 

.Some  of  the  data  to  be  gathered  consists  of  facts 
about  the  amoimt  and  type  of  traffic  which  now  uses 
the  road;  facts  which  will  govern  the  change  in 
volume  and  type  of  traffic  which  will  use  the  road, 
when  it  has  been  improved,  and  in  the  future;  facts 
regarding  the  cost  of  construction  and  maintenance  of 
different  types  of  road,  the  amount  and  kind  of  ser- 
vice which  they  will  render  under  different  traffic 
conditions;  engineering  data  which  will  enable  him  to 
design  the  ])roper  type  of  road  and  bridges  to  render 
the  service  required ;  facts  rei^arding  the  cost  of  con- 
struction and  maintenance;  facts  regarding  the  clilter- 
ent  methods  of  carrying  out  work  and  the  use  of  dif- 
ferent machinery  and  materials.  The  gathering  of 
this  data  rec|uircs  a  man  with  a  sort  of  training.  The 
keeping  of  accounts  recpiires  anf)ther  type  of  training. 
Men  are  required  with  office  training  for  detail  office 
work.  The  organization  of  the  staff  and  keeping  it 
running  requires  a  certain  type  of  training,  as  well 
as  the  man  who  has  the  general  direction  of  the  carry- 
ing out  of  the  policy  and  relating  it  to  the  public, 
(evidently  then,  men  of  several  different  types  of  train- 
ing are  reciuired  for  an  efficient  organization.  To  give 
the  service  which  was  stated  as  required  by  different 
types  of  traffic  we  know  that  safety  requires  a  smooth, 
even  surface,  a  proper  cross-section,  strong  culverts 
and  bridges,  protection  of  high  fills,  and  clear  view, 
and  for  through  roads,  uniformity.  To  be  passable 
at  all  times  means  generally  some  type  of  surfacing 
and  the  proper  type  of  surfacing  for  the  traffic.  Both 
of  these  require  immediate,  constant  and  uniform 
maintenance. 

Where  Control  Should  be  Placed 

With  control  in  one  large  central  body  an  organiza- 
tion can  be  constructed  of  the  men  with  the  different 
ty[)es  of  training  required  to  give  the  proper  service. 
Continuous  safe  roads  will  be  constructed,  marked 
and  maintained  in  a  uniform  manner.  Proper  ma- 
chinery can  be  purchased  in  larger  quantities  and  at 
opportune  times.  Gravel  pits  and  stone  quarries  can 
be  purchased  for  present  and  future  use.  Work  can 
be  planned  and  arrangements  made  for  carrying  it 
for  some  time  ahead  and  in  proper  order.  Authority 
and  uniform  laws  can  be  authorized  by  legislation 
easier  to  one  body  than  a  great  variety  of  laws  to  a 
large  number  of  bodies.  Arrangements  for  financing 
the  work  can  be  easier  and  better  made.  The  cost 
of  the  work  can  be  properly  placed  when  it  has  once 
been  decided  how  the  costs  shall  be  borne.  On  the 
other  hand  the  provincial  organization  offers  a  greater 
chance  for  manipulation  by  politicians.  There  is  an 
opportunity  in  a  large  organizatitui  for  a  large  waste 
of  funds  and  for  over  organization.  The  members 
of  the  organization  may  not  take  as  keen  an  interest 
in  the  work,  as  might  members  of  municipal  organiza- 
tions. Provincial  government  organizations  are  gen- 
erally bound  by  fair  wage  schedules  in  having  any 
work  carried  out. 

Municipal  organizations  are    free    of    control    by 


I)rovincial  politicians.  They  are  more  intimately  con- 
nected with  the  work  and  there  is  less  chance  of  a 
.squandering  of  funds.  There  is  a  probability  of  a 
keen  interest  being  taken  in  the  work  on  account  of 
their  intimacy  therewith.  They  are  not  bound  by 
fair  wage  schedules  but  free  to  obtain  labor  on  an 
open  market  at  competitive  prices.  They  have  inti- 
mate knowledge  of  the  local  requirements  for  roads. 
They  can  generally  get  work  done  cheaper  by  local 
labor  in  small  portions  than  can  the  larger  organiza- 
tions. On  the  other  hand,  they  cannot  build  up  an 
organization  of  men  with  the  different  types  of  train- 
ing required.  Continuous  and  uniform  roads  will 
not  be  constructed;  each  municipality  will  construct 
roads  according  to  its  idea,  often  with  no  regard  to 
continuity  and  sometimes  each  councillor  will  con- 
struct his  own  peculiar  type  of  road  in  his  own  ward. 
One  municipality  will  have  safe  roads  and  the  ne.\t 
very  poor  roads.  Proper  machinery  for  construction 
and  maintenance  cannot  always  be  purchased.  Large 
gravel  pits  for  future  use  will  not  likely  be  reserved. 
Materials  cannot  be  purchased  at  such  an  advantage. 
Roads  will  not  be  as  uniformly  marked.  Raising  of 
money  will  be  more  difficult  and  allotting  of  costs  can- 
not be  so  fairly  done.  Records  will  not  be  so  well 
kept. 

These  are  some  of  the  things  to  be  considered  in 
deciding  how  the  roads  are  to  be  controlled.  There 
are  also  several  forms  of  dual  control  which  might 
be  considered.  The  province  to  have  control  of  some 
roads  and  the  municipalities  of  others.  The  control 
might  be  under  the  municipality  subject  to  certain 
control  and  approval  by  the  province,  or  vice  versa; 
and  all  shades  and  varieties  of  these  dual  controls, 
it  would  be  only  under  ideal  conditions  that  dual 
control  would  work  out  satisfactorily.  After  the  de- 
cision as  to  who  shall  have  control  comes  the  selection 
of  the  organization.  Considerable  space  might  be 
devoted  to  consideration  of  this.  Once  the  organiza- 
is  properly  formed,  a  big  step  towards  the  success  of 
the  road  policy  has  been  taken.  After  this  comes  the 
method  of  construction.  The  selection  of  the  type 
of  roads  and  construction  is  a  matter  of  engineering 
detail  and  once  the  right  organization  with  sufficient 
authority  has  been  formed,  these  can  be  satisfactorily 
worked  out. 

Financing  of  Roads 

Coming  to  the  financial  question,  this  plight  be 
divided  into  three  heads:  (1)  How  much  money 
should  be  spent  yearly  on  roads;  (2)  how  it  is  to  be 
raised;  (3)  on  what  basis  will  the  cost  be  distributed. 
The  answer  to  the  first  question  is  beyond  the  know- 
ledge of  the  writer,  but  it  appears  that  by  a  proper 
study  of  wealth  produced  in  this  country,  and  from  a 
study  of  value  which  might  be  received  from  good 
roads,  that  the  maximum  and  minimum  amount  which 
should  be  spent  on  roads  could  be  arrived  at.  This 
appears  to  me  to  be  an  immense  question  in  itself, 
involving  not  only  a  study  of  present  value  which 
would  be  received,  but  also  of  future  benefits  which 
might  accrue.  This  last  includes  a  study  of  our  ma- 
terial resources,  probably  methods  of  development  as 
related  to  roads,  and  a  study  and  plan  of  the  whole 
future  development  of  our  country.  This  opens  to  us 
a  vision  of  what  the  road  question  means  when  con- 
sidered in  its  wide  aspects. 

The  second  question  has  been  answered  in  manv 
ways  in  different  provinces  and  countries.  The  money 
must  be  raised  either,  (1)  current  revenue;  (2)  term 


944 


THE  CONTRACT  RECORD 


debentures;  (3)  capital  account;  (4)  a  combination 
of  any  two  or  more  of  these  methods.  The  selection 
of  which  method  should  be  used  is  a  study  in  itself 
and  should  be  decided  by  men  of  training  in  financial 
matters  who  are  familiar  with  the  various  factors  that 
determine  which  method  should  be  adopted.  The 
method  that  would  be  satisfactory  in  one  section  of 
the  country  might  not  be  satisfactory  in  another.  If 
members  of  a  community  had  the  opportunity  to  loan 
money  in  small  sums  at  a  higher  rate  of  interest  than 
they  could  borrow  in  large  sums,  it  might  be  better 
to  borrow  money  for  roads.  This  might  l)e  the  case 
in  one  community  and  not  in  another.  If  money  can 
be  borrowed  at  a  time  when  one  bushel  of  wheat  will 
pay  ofif  a  dollar,  it  might  be  of  advantage  to  borrow. 
In  a  new  district  it  might  pay  to  borrow  money  to 
improve  the  roads  and  open  up  the  country  for  settle- 
ment and  the  increase  in  wealth  produced  might  re- 
pay several  times  over  the  money  required  to  pay 
back  the  debt.  No  attempt  will  be  made  here  to 
solve  this  question  but  merely  point  out  that  the  road 
question  is  not  one  of  simply  pushing  up  earth  with 
a  push  grader,  but  is  one  requiring  the  services  of 
men  of  a  variety  of  training  and  experience. 

The  third  question,  "On  what  basis  will  the  cost 
be  distributed,"  offers  another  field  for  considerable 
study  in  order  to  arrive  at  an  equitable  solution.  In 
most  public  utilities  those  using  the  utility  bear  the 
cost ;  but  others  besides  those  using  the  roads  receive 
benefits.  The  land  owner  who  has  a  good  road  con- 
structed by  his  land  is  receiving  benefits  from  the 
road  even  if  he  lives  miles  away,  his  farm  not  under 
cultivation,  and  the  road  never  used  by  him.  It  seems 
reasonable  that  he  should  share  some  of  the  cost  of 
the  improvement,  and  that  the  whole  cost  should  not 
be  carried  by  those  using  the  road.  If  a  good  road 
tends  to  reduce  the  cost  of  marketing  produce  or  en- 
ables the  gardener  to  get  his  produce  to  the  consumer 
in  a  fresher  state  surely  the  consumer  is  securing 
some  benefits.  If  a  good  road  enables  children  to  get 
to  school  where  otherwise  they  could  not,  who  can 
place  the  benefits  which  may  be  received  from  the 
results  of  the  education  of  a  child  which  may  become 
the  leader  in  our  country. 

.  The  first  consideration  which  comes  to  mind  is, 
should  the  money  be  raised  and  the  cost  assessed 
by  federal,  provincial  or  municipal  governments.  It 
is  not  clear  to  my  mind  why  the  Dominion  govern- 
ment should  undertake  the  financing  of  road  building. 
The  people  must  pay  and  thej'  pay  no  less  by  paying 
it  through  the  Dominion  organization  rather  than 
some  other.  The  sources  of  Dominion  revenue  are 
not  directly  connected  with  roads  and  the  public  ser- 
vices which  are  under  Dominion  control  are  not 
directly  interested  in  roads  except  the  postal  and 
military  services,  so  that  the  raising  of  money  by  the 
federal  government  appears  to  have  no  direct  con- 
nection with  road  service  nor  is  the  money  likely  to 
be  spent  on  roads  which  directly  affect  federal  ser- 
vices. However,  those  who  are  interested  in  this 
phase  of  road  financing  can  undoubtedly  supply  ade- 
quate reasons  why  the  federal  government  should 
assist  in  financing  road  construction.  On  the  other 
hand  the  provincial  governments  obtain  revenue  from 
.sources  which  receive  service  from  roads,  such  sources 
as  automobile  license  fees,  direct  taxes  on  land  values, 
direct  taxes  from  those  who  haul  loads  over  the  roads. 
The  municipal  source  of  revenue  inchides  direct  taxes 


on  land  values  and  on  those  who  are  the  main  users 
of  roads.  It  would  appear  to  the  writer  that  the  fi- 
nancing of  road  construction  should  be  a  function  of 
the  provincial  and  municipal  goyernments. 

As  the  money  must  be  provided  by  the  individual, 
in  the  final  analysis  we  must  give  consideration  as  to 
!iow  the  cost  is  to  be  distributed  to  the  individuals. 
This  might  be  done  on  the  basis  of  ability  to  pay  or 
on  the  basis  of  benefits  received.  \\'hile  taxation  on 
the  basis  of  ability  to  pay  might  be  a  fair  basis  for 
certain  government  services,  it  does  not  appear  to  be 
equitable  that  this  should  be  the  only  basis  on  which 
to  secure  revenue  for  road  construction.  In  general, 
public  utilities  rendering  similar  service  are  paid  for 
on  the  basis  of  service  received  and  this  appears  a 
fair  basis  for  obtaining  a  greater  portion  of  the  reven- 
ues for  road  construction.  Its  equitable  application 
is  difficult  if  not  impossible.  Those  receiving  most 
of  the  direct  services  are  the  users  of  automobiles, 
motor  trucks,  farm  teams,  other  team  loads,  light 
teams,  school  vans  and  mail  routes.  The  majority  of 
automobiles  and  motor  trucks  do  most  of  their  travel- 
ling on  certain  main  highways  and  town  to  town 
roads,  but  they  do  some  travelling  on  other  roads ; 
farm  teams  do  most  of  their  hauling  on  market  roads 
but  they  do  some  on  main  highways  and  town  to  town 
roads;  the  land  owner,  we  saw,  received  some  value; 
the  consumer  of  products  receives  some  value ;  and 
the  people  at  large  receive  some  value.  The  question 
is  in  what  proportion  do  they  receive  value  from  good 
roads.  We  assumed  that  the  average  motorist  travel- 
led 5,000  miles  per  year  at  a  cost  of  10  cents  per  mile. 
If  the  good  road  reduced  the  cost  only  ten  per  cent 
it  would  be  worth  $50.  per  year  to  him;  but  this  is 
away  low  in  the  saving  which  will  be  effected.  In  the 
first  place  you  cannot  run  a  car  on  poor  roads  for 
less  than  15  cents  per  mile;  secondly,  the  saving  will 
be  much  in  excess  of  ten  per  cent  in  the  cost  of  run- 
ning the  car,  and  thirdly,  a  saving  of  still  greater  value 
will  be  made  in  the  saving  of  the  time  of  the  passen- 
gers. If  automobiles  were  taxed  $50.  per  year  and 
this  money  put  into  proper  roads  they  would,  on  the 
average,  still  be  money  in  pocket.  With  half  this 
money  we  would  have  a  yearly  road  fund  of  over  11 
million  dollars  from  this  source  alone.  We  estimated 
that  56  million  tons  of  freight  were  hauled  over  rural 
roads  at  a  cost  of  35  cents  per  ton-mile.  If  the  cost 
were  reduced  to  even  30  cents  per  ton-mile  we  would 
effect  a  saving  of  over  6  million  dollars  yearly.  The 
average  value  of  farm  land  in  Canada  is  estimated  at 
$48.  per  acre.  Suppose  good  roads  were  established 
and  the  value  of  land  increased  l)y  $5.  per  acre,  the 
interest  on  this  at  6  ])er  cent  is  30  cents  per  year  or 
about. 6  mills  per  acre.  .Suppose  we  ask  only  one- 
half  this  value  to  put  into  roads  or  3  mills.  The  esti- 
mated value  of  farms  and  farm  buildings  in  Canada 
is  over  4  billion  dollars.  A  rate  of  3  mills  would  give 
another  12  million  dollars  yearly.  If  we  asked  each 
poll  to  contribute  10  or  15  cents  per  year  for  general 
value  received  we  would  add  another  million  to  our 
revenue,  making  a  total  yearlj-  revenue  of  about  30 
million  dollars.  We  pay  the  railways  directly  over 
369  million  dollars  per  year.  The  point  to  be  brought 
out  is  that  there  are  several  classes  of  beneficiaries 
from  good  roads;  that  consideration  must  be  given  to 
arrive  at  an  equitable  distribution  of  costs,  mostly  on 
the  basis  of  benefits  received ;  and  that  when  these 
costs  are  distributed  on  this  basis  each  person  will  be 
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paying  only  a  portion  towards  tlie  value  which  he  will 
receive.  ::•>  ' 

It  lias  been  possil)le  in  tliis  paper  to  point  out  only 
some  facts  which  must  be  considered  in  deciding  on 
a  road  policy.  The  main  things  which  should  he 
brought  out  are : 

(1)  That   Service   is   the  first  consideration   in  a 


road  policy. 

(2)  That  the  road  problem  is  a  large  one  and  wor- 
thy of  consideration  by  able  men. 

(3)  That  men  of  a  variety  of  training,  of  broad 
experience  and  soimd  judgment  should  be  requested 
to  give  their  assistance  in  solving  the  problem  of 
what  should  be  a  proper  road  policy  for  a  country. 


Further  Reports  on  the  P.G.E.  Railway 

Col.  J.  S.  Dennis  and  W.  P.  Hinton,  in  Supplementing  J.  G.  Sullivan's 

Report,  Find  Little  to  Offer  Encouragement  in  the 

British  Columbia  Railway  Situation 

By  our  British  Columbia  correspond'Cnt 


Supplementary  to  the  report  by  J.  G.  Sullivan,  on 
the  engineering  and  economic  features  of  the  Pacific 
(ireat  I'^astern  Railway,  the  British  Columbia  govern- 
ment has  also  received  reports  from  Col.  J.  S.  Den- 
nis, on  the  natural  resources  of  the  country  tributary 
to  the  railway,  and  from  W.  P.  Hinton,  on  the  organ- 
ization and  operation  sides  of  the  question. 

Col.  Dennis,  in  his  report  divides  the  country  into 
sections  roughly  corresponding  with  the  divisions  of 
the  railway,  and  for  each  section  briefly  discusses 
future  possibilities  under  the  general  headings  of 
agricultural  land,  timber  resources,  mineral  resources, 
water-powers,  tourist  resorts,  and  traffic  possibilities. 

The  first  section  dealt  with  is  the  coast  division, 
which  extends  from  Squamish,  the  southern  terminal, 
to  the  old  town  of  Lillooet.  There  is  a  certain  amount 
of  agricultural  land  in  this  section,  but  the  outstand- 
ing feature  is  the  large  stand  of  very  fine  merchant- 
able timber,  existing  between  Squamish  and  Pember- 
ton,  and  also  the  fact  that  there  is  a  large  quantity 
of  tinibcr  suitable  for  pulp.  It  is  noted,  however,  that 
all  this  timber  is  difikult  to  log,  owing  to  the  steep- 
ness of  the  mountain  sides  on  which  the  growth 
occurs,  and  it  would  seem  that  a  very  considerable 
proportion  of  it  could  be  better  manufactured  on  the 
ground  by  small  mills  than  hauled  as  logs  over  the 
railway  line  to  tide-water. 

'f  here  is  quite  a  large  area  of  agricultural  land  in 
the  vicinity  of  Lillooet,  which,  however,  requires  irri- 
gation. Col.  Dennis  considers  this  district  suitable 
for  a  much  more  intensive  class  of  agriculture  than 
lias  been  practised  so  far,  and  recommends  the  intro- 
duction of  a  system  favoring  the  cutting  up  of  the 
land  into  small  holdings,  with  the  i)roduction  of  higher 
class  Jiroducts. 

Mineral  resources  of  tlie  division  consist  of  copper 
IMoperties,  on  which  little,  if  any  development  work 
has  so  far  been  done,  certain  deposits  of  iron  ore,  and 
some  talc  deposits  which  have  been  worked  but  are 
at  present  inoperative.  There  seems  to  be  no  pros- 
pect of  immediate  development  which  would  meet 
the  need  of  the  railroad  for  the  creation  of  traffic. 

A  number  of  water-powers  exist  in  an  undeveloped 
condition.  One  or  two  of  these  are  of  considerable 
size  and  promise,  one  especially  that  at  Bridge  River, 
a  large  development  on  which  preliminary  surveys 
and  develoijinent  work  have  already  been  undertaken. 
A  number  of  attractive  tourist  resorts  are  already  in 


existence,  and  the  character  of  the  country  is  such  as 
to  favor  further  development  of  this  trade. 

No  Prospect  of  Increased  Traffic 

It  is  concluded  from  the  above  considerations  that 
this  section  of  the  line  does  not  warrant  the  expecta- 
tion of  any  immediate  increase  of  traffic,  and  it  is 
noted  that  the  traffic  due  to  timber  stands,  whether 
for  lumber  or  pulp  purposes,  is  not  of  a  permanent 
character,  and  the  district  concerned  is  not  as  a  whole 
capable  of  being  converted  into  a  traffic  producing 
area  of  another  sort.  There  is  no  immediate  prospect 
of  development  of  the  natural  resources  of  the  dis- 
trict as  a  whole  so  as  to  create  traffic  sufficient  to 
take  care  of  the  heavy  fixed  charges  and  expenses 
of  this  section  of  the  railway. 

The  second  section  considered  is  that  from  Lillooet 
to  Williams  Lake.  This  is  generally  speaking,  an 
irrigation  country,  with  its  development  further  limit- 
ed by  the  fact  that  the  water  supply  for  irrigation 
uses  is  very  limited.  There  are,  however,  a  number 
of  large  ranches,  particularly  at  the  north  end  of  the 
district,  where  beef  cattle,  to  the  extent  of  about  3,000 
head  per  annum  are  raised.  It  is  thought  that  this 
number  is  not  likely  to  be  greatly  increased. 

There  is  nothing  remarkable  to  be  noted  under 
any  of  the  other  heads — timber  and  mineral  resources 
are  comparatively  negligible  from  the  traffic  creation 
viewpoint,  and  the  only  likely  source  of  permanent 
increased  traffic  and  development  of  a  number  of  the 
tributary  valleys,  which  is  again  dependent  on  the 
construction  of  good  roads  and  a  certain  amount  of 
colonization  assistance. 

From  Williams  Lake  to  Quesnel  is  a  district  which 
already  is  well  developed  agriculturally,  with  bright 
prospects  of  further  expansion.  There  are  a  number 
of  large  ranches  in  the  valley  of  the  Eraser  River,  and 
opportunities  exist  for  a  number  of  industries  at  the 
town  of  Quesnel  to  deal  with  agricultural  products 
and  prepare  them  for  shipment.  There  are  no  large 
timber  resources,  but  the  world  famous  Cariboo 
placer-gold  mining  district  is  tributary  to  the  section, 
and  new  discoveries  which  have  been  made  recently 
may  result  in  a  renewal  of  the  old-time  activity  of 
the  section  in  this  respect. 

On  the  whole  it  may  be  said  that  this  portion  of 
the  line  affords  an  opportunity  for  largely  increased 
traffic  resulting  from  agricultural  development.  The 
district  is  capable  of  supporting  a  large  number  of 
additional  settlers,  and  if  actively  developed  should 
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provide  a  more  intensive  local  traffic  than  any  other 
portion  of  the  line  to  the  south. 

A  Colonization  Road 

Speaking  generally,  it  would  seem  that  the  Pacific 
Great  Eastern  Railway  must  be  looked  upon  purely 
as  a  colonization  road,  and  cannot  be  expected  to  fulfil 
any  function  of  through  traffic,  and  as  a  consequence, 
considering  the  fact  that  the  line  is  now  owned  by  the 
province,  the  report  recommends  that  certain  activi- 
ties and  large  expenditures  by  the  government  are 
necessary  to  aid  in  the  early  development  of  the  nat- 
ural resources  tributary  to  the  line. 

Steps  should  be  taken  to  create  a  colonization  and 
development  of  the  railway's  service.  This  should 
be  responsible  for  the  preparation  and  publication  of 
a  comprehensive  and  accurate  industrial  survey  of  the 
country,  and  subsecjuent  carrying  out  of  plans  for  de- 
velopment and  colonization. 

It  is  further  recommended  that  the  government 
cannot  aflford  to  maintain  the  parallel  routes  of  the 
Pacific  Great  Eastern  Railway  and  the  Cariboo  trunk 
road,  which  is  the  old  Cariboo  trail  of  the  early  min- 
ing days.  The  suggestion  is  made  that  portions  of 
this  road  contiguous  to  settlements  should  be  main- 
tained as  at  present  and  that  the  long  connecting  sec- 
tions which  constitute  the  principal  competition  to 
the  railway  should  be  put  on  a  toll  basis,  the  receipts 
from  this  source  being  applied  to  the  improvement 
of  the  east  and  west  market  roads  so  badly  needed 
to  aid  in  the  general  development  of  the  country. 

The  report  concludes:  "I  am  forced  to  the  con- 
clusion that  while  there  is  the  possibility  of  materially 
extending  the  present  development  of  the  agricult- 
ural, timber  and  mineral  resources,  through  the 
medium  of  government  assistance,  as  outlined  above, 
there  is  no  prospect  that  traffic  can  be  created  as  a 
result  of  such  development,  at  least  for  many  years 
to  come,  sufficient  to  provide  for  the  heavy  fixed 
charges  resulting  from  the  construction,  maintenance 
and  operation  of  this  railway  line." 

Tendency  is  for  Decrease  in  Revenue 

W.  P.  Hinton,  in  his  report  on  operation,  con- 
cludes : — "The  operating  costs  of  the  North  Shore 
line  and  the  Squamish  division  to  Clinton  are  so  great 
as  to  preclude  any  possibility  of  net  operating  revenue. 
Costs  of  maintenance  and  expenditure  on  capital  ac- 
count must  increase.  Bridge  renewals  and  repairs 
outside  of  capital  account  will  now  increase  if  the 
factor  of  mere  safety  is  to  be  met,  at  the  rate  of 
$250,000  per  year,  without  hope  of  reducing  other 
maintenance  costs.  It  is  hopeless  to  expect  any  great 
increase ;  in  fact,  the  tendency  is  for  a  decrease  in 
revenue  over  the  line  between  Squamish  and  Clinton. 

"Consequently  consideration  must  be  given  to  the 
advisability  of  abandoning  the  entire  line  from  Squa- 
mish to  Clinton.  In  this  way  the  line  would  be  pre- 
served where  there  are  traffic  possibilities  and  oper- 
ating costs  would  be  normal.  It  (the  proposed  con- 
nection from  Clinton  to  Ashcroft)  would  connect  the 
line  most  effectively  with  the  outside  to  afford  mar- 
kets on  a  favorable  basis  with  other  competitors,  so 
that  colonization  and  the  development  of  industries 
would  be  possible,  and  furthermore,  be  the  means 
possibly  of  making  the  property  more  attractive  to 
other  railway  lines  to  lease  and  operate  under  suitable 
conditions,  thereby  relieving  the  people  of  the  prov- 


ince to  a  very  marked  extent  of  an  obligation  which 
must  become  increasingly  and  intolerably  burden- 
some. 

"There  can  be  no  hope  of  effecting  arrangements 
to  relieve  the  province  under  present  conditions  and 
prospects,  but  if  the  connections  are  effected  at  Prince 
George  and  Ashcroft,  the  province  only  retaining  the 
line,  if  any,  north  of  Squamish  until  it  too  can  be 
entirely  abandoned,  then  it  should  not  be  difficult  to 
conclude  arrangements  that  would  meet  with  the  gen- 
eral approval  of  the  public  as  constituting  a  welcome 
relief  from  the  present  burden." 

Unprecedented  Development  is  Needed 

The  three  reports  are  therefore  in  substantial  agree- 
ment as  to  the  exceedingly  difficult  position  in  which 
the  province  of  British  Columbia  stands  as  owner  of 
this  line  of  railway.  Interest  payments  alone  amount 
to  over  $5,000  per  day.  and  as  pointed  out  in  the 
Sullivan  report,  it  would  take  an  increase  in  revenue 
of  over  2,400  per  cent,  to  break  even — an  increase 
which  evidently  cannot  be  looked  for  even  far  in  the 
future  unless  some  unforeseen  factor  causes  an  un- 
precedented development  at  one  or  more  points  along 
the  line.  The  fact  that  there  are  known  to  be  exten- 
sive iron  ore  deposits  in  the  country  tributary  to  the 
line  may  prove  to  be  such  a  factor,  taken  in  conjunc- 
tion with  the  recent  announcement  that  several  of 
the  largest  British  firms  in  the  steel  industry  intend 
to  install  and  operate  blast  furnaces  in  British  Colum- 
bia. 

It  does  not  seem  very  likely,  in  any  event,  that  the 
entire  abandonment  advocated  by  J.  G.  Sullivan  will 
be  carried  out.  A.  F.  Proctor,  chief  engineer  of  the 
line,  estimates  that  the  line  from  Ashcroft  to  Clinton 
could  be  considerably  shortened  from  the  route  sur- 
veyed, saving  eight  miles  of  distance  by  the  introduc- 
tion of  a  pusher  grade,  which  would  be  economically 
justified.  With  this  alteration,  this  cut-off  could  be 
built  for  something  less  than  $2,000,000.  Mr.  Proctor's 
proposal  would  be  to  build  this  branch,  and  abandon 
the  line  from  Pemberton  to  Clinton,  a  distance  of  110 
miles  approximately,  salvaging  this  portion  of  the 
line  to  assist  with  the  cost  of  the  new  branch,  38  miles 
in  length.  The  sixty  miles  from  .Squamish  to  Pem- 
berton would  then  be  maintained  as  a  logging  road 
only. 

As  to  the  north  end  of  the  route,  Quesnel  should 
be  made  the  terminus,  everything  north  of  there  being 
salvaged  as  far  as  possible,  and  the  entire  passenger 
and  express  and  mail  service  carried  on  light  gasoline 
motor  cars  requiring  a  crew  of  only  two  men.  Run- 
ning costs  of  such  cars,  said  Mr.  Proctor,  are  only 
about  $0.80  per  mile  compared  with  a  minimum  of 
$2.50  per  mile  for  steam  trains.  Freight  would  be 
carried  on  steam  trains,  the  service  being  arranged 
so  that  trains  would  only  run  with  a  full  load,  at 
least  in  one  direction. 

The  introduction  of  the  light  type  of  gasoline  motor 
car  seems  to  be  the  logical  answer  of  the  railroads  to 
the  inroads  being  made  upon  their  business  by  the 
unorganized  fleets  of  motor  freighters  which  are  mak- 
ing increased  use  of  the  highways  for  their  business. 
Many  of  the  shorter  roads  in  the  United  States  are 
making  this  change  in  their  methods  of  operation, 
especially  where  there  is  a  substantial  volume  of 
local  passenger  and  express  traffic  requiring  great 
flexibility  for  economical  operation. 
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The  Fletcher  Building,  Victoria,  B.C. 

A  building'  which  though  small  is  of  the  best  type 
of  fireproof  construction,  is  being  erected  on  Douglas 
Street,  Victoria,  B.  C,  next  door  to  the  large  Spencer 
building  for  Fletcher  Bros.,  musical  instrument  deal- 
ers, and  one  of  the  firms  burnt  out  in  the  fire  at  the 
Arcade  building  some  months  ago.  The  building  is 
to  have  two  stories  and  basement,  the  foundation 
walls  of  concrete  being  carried  up  to  the  level  of  the 
road.     The  construction   above   this  is  of  steel,  with 


Steel  erection  on  the  Fletcher  Building,   Victoria,   B.C. 

concrete  floors  and  brick  curtain  walls,  while  the  roof 
will  be  of  the  ordinary  tar  and  gravel  finish. 

Messrs.  Luney  Bros,  of  Victoria  have  the  general 
contract  for  the  building,  the  cost  of  which  will  be 
about  $75,000.  They  expect  to  have  the  building 
completed  ready  for  occupancy  by  December  1st.  The 
architect  is  C.  E.  Watkins,  Green  Block,  Victoria, 
B.  C. 

The  interior  fittings  and  finish  of  the  building  are 
to  be  of  the  highest  grade,  and  a  great  deal  of  ma- 
hogany and  plate  glass  will  be  used  in  the  finish  of 
the  ground  floor,  and  in  connection  with  the  record 
rooms,  of  which  several  will  be  provided.  Two  ele- 
vators will  be  installed,  one  being  hydraulically  oper- 
ated for  handling  freight,  and  the  other  being  a  pas- 
senger elevator  in  the  store  itself.  Heating  will  be 
by  steam,  which,  however,  will  not  be  generated  on 
the  premises,  but  obtained  from  the  heating  plant  in 
the  Spencer  building  next  door. 


The  Loxel  Tile  Co.  of  Ontario,  Ltd.,  has  been  incorporated 
with  a  capital  of  $60,000.  The  temporary  address  is  518 
Clinton  Street,  Toronto. 

Messrs.  McDougall  &  McNeill,  Ltd.,  of  Vancouver  and 
Calpary,  have  secured  the  contract  for  the  construction  of 
the  first  unit  of  a  large  plant  for  the  Wigwam  Pulp  & 
paper  Co.,  near  Elko,  B.  C.  This  includes  the  construction 
of  a  power  dam  on  the  Elko  river,  which  will  store  water 
enough   to  provide  25,000  horse-power. 


Record   for    Erection    of    Structural 
Steel  Made  in  Chicago 

Every  so  often  we  hear  of  a  new  record  in  the 
erection  of  structural  steel  frames  being  established, 
but  one  has  recently  come  to  light  which  promises 
to  stand  as  a  real  record  for  sometime  to  come. 
7,500  tons  of  steel  erected  in  70  working  days  is  a 
feat  that  any  erection  company  can  be  justly  proud 
of.  With  two  stiiT-legged  derricks  and  a  crew  of  90 
men  working  an  eight  hour  shift  for  Syi  days  per 
week,  the  Overland  Construction  Company,  Chicago, 
erected  the  steel  frame  for  the  Illinois  Merchants 
Bank  Building. 

The  building  is  to  be  21  stories  high  and  is  316 
feet  by  17K  feet,  but  is  being  built  in  two  sections. 
(^ne  half  is  to  be  finished  and  occupied  before  the 
other  section  is  started.  The  total  amount  of  steel 
used  in  the  two  sections  will  approximate  15,000 
tons. 

The  steel  was  erected  in  two  storey  lifts,  the  der- 
ricks working  independently  of  each  other  and  lift- 
ing themselves  up  to  the  next  level  when  the  two 
stories  had   been  erected.     The   time  of  placing  two 


7,(00  tons  of  steel  erected  in  70  workinc  <U3ri 

Stories  was  approximately  4':^  days  and  the  record 
day  was  when  320  tons  of  steel  were  placed.  Each 
derrick  had  a  112  ft.  mast,  100  ft.  boom  and  was  oper- 
ated by  a  100  h.p.  electric  motor. 


Poole  Construction  Company,  Limited,  head  office 
Regina.  Saskatchewan,  have  established  a  permanent  office 
at  Edmonton,  .Mberta. 
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How   Should  Water  be  Sterilized? 

A  Report  on  the  Water  Supply  of  London,  Eng.,  Contains  an 

Explanation  of  the  Methods  of  Using  Chlorine  in  its 

Various  Forms  for  Water  Sterilization 


Sir  Alexander  Houston  in  his  sixteenth  annual 
report  on  the  water  supply  of  London,  Eng.,  draws 
attention  to  the  importance  of  the  method  in  which 
the  sterilising  agent  is  applied  in  water  treatment. 
There  are  various  possibilities,  but  far  too  little  at- 
tention has  hitherto  been  given  to  the  important 
matter  of  rising  the  water  and  to  the  equally  import- 
ant point  of  perfect  mixing. 

Methods  of  Administering  Chlorine  to  Water 

The  writer  receives  so  many  queries  as  to  the 
best  inethods  of  administering  chlorine  to  water,  that 
the  following  brief  notes  may  prove  to  be  of  value. 

Gaseous. — The  chlorine  gais  is  liquified  under  pres- 
sure, and  is  contained  in  steel  cylinders  possessing 
specially  contrived  exit  valves,  and  the  gas  'being  in 
the  anhydrous  state  does  not  act  on  the  metal.  The 
problem  is  to  bring  the  chemical  into  final  relation 
with  the  water  to  be  treated  in  such  a  way  as  to  se- 
cure unilformity  of  dose.  As  the  pressure  of  the  gas 
varies  with  the  temperature,  it  is  necessar\'  to  reduce 
it  to  a  constant  which  is  indei)eiulent  of  all  normal 
atmosphere  variations  of  tcmjicrature  (say,  from  80 
to  25  lb.  on  the  sq.  in.).  This  reduction  of  pressure 
is  produced  by  the  use  of  a  i)atent  reducing  valve  or 
valves,  and  without  going  into  any  description  of 
their  merits,  or  the  principles  controlling  their  ac- 
tion, it  may  be  said  that  in  effect  they  satisfactorily 
achieve  their  object.  The  gas  thus  leaves  the  cylin- 
ders through  copper  tubes  under  a  high  but  varying 
l^ressure,  and  emerges  from  the  reducing  valves  un- 
der a  constant  pressure,  but  in  volume,  and  therefore 
in  sterilizing  power,  susceptible  of  control  by  what 
practically  amounts  to  a  tap,  or  a  gas  valve,  capable 
of  being  controlled  at  will.  Obviously,  however, 
there  must  be  some  method  of  measuring  how  far  a 
turn  of  the  controlling  gas  valve  corresponds  with 
an  increase  or  decrease  of  the  volume  of  gas  deliver- 
ed from  the  apparatus.  This  is  effected  in  two  chief 
ways,  either  by  allowing  the  gas  to  displace  sulphuric 
acid  or  some  other  suitable  liquid  in  a  syphon  U 
tube,  the  number  of  "pulses"  being  correlated  with 
the  volume  and  therefore  the  weight  of  gas  escaping, 
or  by  allowing  the  gas  to  pass  through  an  orifice  of 
fixed  size,  the  difference  of  pressure  on  the  two  sides 
of  the  orifice  being  measured  by  means  df  a  mano- 
meter. As  this  difference  of  pressure  varies  accord- 
ing to  the  rate  at  which  the  gas  passes,  a  scale  may 
be  constructed  either  by  calculation  (knowing  the 
size  of  the  orifice  and  the  physical  constants  of  the 
gas)  or  by  direct  experiment,  whereby  the  rate  a: 
which  the  gas  is  passing  may  be  read  off.  It  then 
only  remains  to  know  the  rate  of  flow  of  the  water 
to  be  treated  and  the  control  valve  is  adjusted  to 
give  the  requisite  dose  of  chlorine. 

Next  comes  the  delivery  of  the  gas  to  the  water 
to  be  treated,  either  as  a  gas,  or  after  its  preliminary 
solution  in  water. 

As  regards  the  former,  ingenious  devices  exist  for 
passing  through  porous  plates,  bulbs  or  cylinders  cii 
some  carborundum-like  material  immersed  in  the 
water,  the  gas  escaping  into  the  water  in  the  form  of 


infinitely    small    bubbles,    or   possibly    as    a    sort    of 
"chlorine  sweat." 

Application   of   Dissolved   Gas   is   Preferred 

i  he  writer  has  had  some  experience  in  the  past 
of  this  method,  and  although  it  worked  admirably 
when  the  water  to  be  treated  was  not  too  cold,  it 
failed  immediately  under  less  favorable  climatic  con- 
ditions, owing  to  the  formation  of  a  solid  hydrate  of 
chlorine  which  choked  the  pores  of  the  diffusers. 
-Since  then,  the  writer  understands  that  great  im- 
l)rovements  have  been  effected,  but  the  much  safer 
method  of  dissolving  the  chlorine  gas  in  water  by 
appropriate  means  and  delivering  it  as  a  solution  is 
to  be  preferred.  For  example,  the  gas  may  be  allow- 
ed to  escape  into  a  glazed  earthenware  tower  con- 
taining pieces  of  the  same  material  and  water  allow- 
ed to  trickle  through  it  continuously,  thus  dissolv- 
ing the  gas  and  producing  a  perfect  solution  of  chlor- 
ine, which  is  allowed  to  flow  out  of  the  tow^er  through 
a  hard  rul)ber  pipe  into  the  water  to  be  treated.  The 
volume  of  water  used  is  immaterial  provided  solution 
is  com])lete,  but  the  error  should  be  largely  on  the 
side  of  excess,  as  in  this  way  more  ])crfect  final  mix- 
ing is  obtained.  In  the  anhydrous  state  chlorine  does 
not  act  on  metals,  it  is  only  after  contact  with  water 
that  its  intense  corrosive  action  is  manifested.  In 
the  presence  of  water  the  use  of  materials  such  as 
glass,  earthenware,  porcelain,  hard  rubber,  &c.,  are 
essential.  It  is  most  desirable  that  the  mixture  of 
the  solution  of  chlorine  and  the  water  to  be.  treated 
should  be  as  rapid  and  as  perfect  as  is  reasonably 
practicable.  In  the  case  of  an  open  aqueduct  a  per- 
iforated  pipe  across  the  aqueduct,  some  2  ft.  or  3  ft. 
below  the  surface,  seems  to  be  fairly  effective,  but 
some  form  of  baffle  or  sluice  immediately  below  the 
point  of  application  very  materially  assists  in  obtain- 
ing complete  mixing.  Far  too  little  attention  is  paid 
to  this  highly  important  point  of  perttect  mixing,  as 
the  success  of  the  treatment  may  hang  on  this  very 
circumstance.  The  Paterson  Engineering  Company 
Limited,  and  the  United  Water  Softeners,  Limited, 
supply  apparatus  for  chlorinating  water  successfully 
by  means  of  liquid  chlorine,  and  the  writer  has  had 
ample  opportunities  of  testing  practically  the  value 
of  their  instruments.  The  apparatus  (Wallace  and 
Tiernan  patents)  used  by  the  latter  (firm  can  also  be 
used  for  dechlorinating  water  by  means  of  liquified 
sulphurous  acid  gas. 

Liquid   Chlorine 

Various  solutions  of  chlorine  prei)ared  electroly- 
tically  may  be  used,  but  the  writer  has  had  most  er- 
perience  with  the  alkaline  hypochlorite  solution  con- 
taining about  12  to  14  per  cent  of  available  chlorine, 
prepared  by  the  United  Alkali  Company,  and  sold 
under  the  trade  name  of  "Chloros."  The  writer  used 
this  substance  most  successfully  as  far  back  as  1905 
at  Lincoln,  in  connection  with  the  typhoid  epidemic 
there.  In  emergencies  there  is  a  great  and  obvious 
convenience  in  having  a  sterilizing  agent  in  a  liquid 
form.  If  it  could  be  produced  and  delivered  at  water- 
works at  a  price  in  terms  of  a\ailable  chlorine  more 
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nearly  corresponding-  to  bleaching  powder,  or  liquid 
chlorine,  its  s|)here  of  usefuhiess  would  he  greatly  ex- 
tended. Chlorine  of  lime  and  lit|uid  chlorine  are  close 
coni'j)etit()rs  in  the  matter  of  price.  Chlorine  of  lime 
containing  about  33  per  cent,  of  available  chlorine 
co.sts  £16  6s.  .Sd.  a  ton,  or  5j4d.  per  lb.  df  available 
chlorine.  Liquid  chlorine  is,  of  course,  of  100  per 
cent,  strength,  and  it  costs  about  4d.  per  lb.  If  Chlo- 
ros  contained  14  ])er  cent,  of  available  chlorine,  its 
price  per  0.1  gallon  (—1  lb.)  would,  assuming  ap- 
proximately e(|ual  costs  as  regards  carriage,  &c., 
have  to  come  down  seemingly  to  about  3/'4d.  to  coni- 
j)ete  conimtrcially  with,  say,  chloride  of  lime. 

Chlorine  in  Solid  Forms 

Cloride  of  lime  (bleaching  powderj  contains 
about  33  per  cent  of  available  clilorine,  and  is  added 
to  water  as  a  solution.  Previous  to  its  use  at  Staines 
in  May,  1916,  a  large  number  of  experiments  were 
carried  out  in  the  laboratory  to  di.scover  the  best 
way  of  mixing  it  with  water,  the  dei)th  of  sludge 
produced,  the  volume  of  water  recpiired  for  the  pri- 
mary and  secondary  mixing  operations,  and  other 
details  connected  with  the  production  of  a  bleach 
solution  of  a  convenient  strength.  These  preliminary 
l)rocedures  were  very  important,  as  chloride  of  lime 
does  not  mix  at  all  readily  with  water,  and  unless 
the  operation  is  carried  out  on  scientific  lines,  the 
solution  obtained  is  not  clear  and  there  is  loss  of 
available  chlorine  and  therefore  waste  of  money. 
The  investigations  of  the  staff  of  the  Water  I'^xamina- 
tion  Department  were  so  successful  that  the  type  of 
plant  chosen  for  use  in  1916  is  practically  the  same 
as  the  writer  recommends  for  employment  in  1922. 
It  has  the  great  advantage  that  all  the  parts  can  be 
bought  in  the  open  market  at  a  moment's  notice, 
and  the  constructional  work  is  df  a  simple  nature. 
The  essential  features  of  the  apparatus  may  be 
(kscri])ed  and  illustrated  as  follows: — 

The  api)aratus  consists  of  two  mixing  tanks  of 
about  1.^0  gallons  capacity,  two  or  more  storage  tanks 
of  1.000  gallons  capacity,  and  two  balancing  tanks 
capable  of  holding  about  20  gallons.  These  tanks 
can  be  of  galvanized  iron,  but  must  be  i)ainted  with 
some  resistant  paint,  such  as  bitumastic,  to  prevent 
corrosion  :  indeed,  all  i)arts  of  the  apparatus  coming 
into  contact  with  the  bleach  solution  should  be  sim- 
ilarly  treated. 

The  tanks,  &c.,  must,  of  course,  be  arranged  at 
such  levels  as  to  allow  the  liquids  contained  in  them 
to  flow  by  gravity  to  the  ])oint  of  treatment. 

The  outlet  of  the  mixing  tanks  consists  of  a  2-in. 
elbow  looking  upwards  inside  the  tank  connected 
through  the  wall  of  the  tank  to  a  2-in.  pi])e.  The  to]) 
of  the  elbow  should  be  at  such  a  height  from  the 
bottom  of  the  tank  as  to  allow  some  60  gallons  to 
remain  jn  the  tank  when  run  olff;  further,  a  guage 
mark  should  be  fixed  near  the  top  of  the  tank,  so 
that  exactly  75  gallons  are  contained  between  the 
gauge  mark  and  the  level  of  the  outlet. 

The  outlets  of  the  two  mixing  tanks  are  connected 
and  the  common  outlet  continued,  so  as  to  deliver 
into  any  one  of  the  storage  tanks.  The  outlets  of 
the  storage  tanks  consist  of  2-in.  elbows  looking 
down,  so  that  the  bottom  of  the  elbow  is  about  2  in. 
from  the  bottom  of  the  tanks.  Each  outlet  is  fitted 
with  a  valve  and  is  connected  with  a  common  pipe 
conveying  the  solution  to  one  or  other  of  the  two 
balancing  tanks,  which  are  fitted  with  ball-valves 
to  maintain  a  constant  head  on  the  control  valve. 

All   the  valves  are  full-way  gate-valves,  and   the 


pipes  up  to  the  balancing  tanks  are  2-in.  diameter, 
the  delivery  pipe  from  the  latter  if  short  is  yi  in. 
dianuter  and  the  central  valve  a  '/i  in.  full-way  gate- 
valve. 

The  above  arrangements  arc  the  direct  outcome 
of  experiments  carried  out  im  a  small  scale  in  the 
laboratory  in  the  early  part  ai  1916  to  di.scover  what 
was  the  best  way  of  mixing  chloride  of  lime  with 
water,  so  as  to  i)rcKluce  a  clear  bleach  .solution  with- 
out  loss   of   more   than    traces   of   available   chlorine. 

lioth  the  mixing  tanks  have  sludge  outlets  de- 
livering into  the  sludge  pit.  The  supernatant  liquid 
from  the  settled  sludge  can  be  drawn  off  by  means 
of  an  "adjustable  outlet  arm"  into  another  smaller 
tank,  whence  it  may  be  pimiped  up  to  the  mixing 
tanks  and  used  again  for  mixing.  This  allows  of  the 
last  traces  of  available  chlorine  being  utilized  for 
sterilization  i)uri)oses,  and  also  assists  in  the  final 
disj)osal  of  the  sludge. 

Mixing  Process 

The  process  of  mixing  is  as  follows:  One-eiglith 
part  of  the  total  amount  of  cloride  of  lime  is  weighed 
out  in  i)ails  and  put  into  one  of  the  mixing  tanks, 
which  has  previou.sly  been  i)artially  filled  with  water. 
or  with  the  sludge  liquor  from  a  previous  mixing. 
The  tank  is  then  filled  to  the  gauge  mark  with  water, 
and  the  contents  well  stirred  and  pounded  (this  is 
very  important),  and  then  allowed  to  settle  for  about 
half  to  three-quarters  of  an  hour.  Meanwhile,  the 
second  mixing  tank  is  similarly  charged.  When  the 
sludge  has  settled  in  the  first  tank,  the  liquid  is  run 
(^ff  into  (jne  of  the  storagte  tanks,  a  second  charge  of 
chloride  of  lime  is  added  and  the  tank  filled  with 
water  to  the  mark  and  again  allowed  to  settle.  When 
each  tank  has  been  charged  and  run  off  four  times, 
they  are  filled  up,  settled  and  run  off  twice  with 
water  only,  the  object  being  to  wash  as  much  as 
possible   of  the   available   chlorine  "from   the   sludge. 

It  will  thus  be  seen  that  12  charges  of  75  gallons 
each,  making  900  gallons  in  all,  have  been  run 
into  storage  tank,  and  the  liquid,  after  being  thor- 
oughly stirred  is  analyzed  chemically  ta  ascertain 
the  amount  of  available  chlorine  actually  present, 
and  knowing  the  rate  of  flow  of  the  water  being 
treated,  it  is  easy  to  calculate  the  rate  at  which  the 
solution  is  to  be  run  into  the  water  for  any  particular 
dose.  The  rate  of  addition  to  the  solution  is  measur- 
ed by  determining  the  number  of  seconds  reqcired 
to  fill  a  quart  measure,  and  as  the  number  of  seconds 
in  one  hour  is  the  same  as  the  number  df  quarts  in 
'XX)  gallons,  the  rate  of  addition  of  the  solution  in 
seconds  per  quart  is  also  the  number  of  hours  the 
tank  will  last.  The  storage  tanks  are  usually  mixed 
with  sufficient  chloride  of  lime  to  last  separately 
for  one  day,  and  the  amount  in  lb.  can  be  arrived  at 
by  multiplying  the  dose  (parts  of  av.  cl.  per  million 
parts  of  water)  by  30  (assuming  the  chloride  of  lime 
to  contain  33  per  cent  of  av.  cl.).  and  the  product  by 
the  number  of  million  gallons  of  water  to  he  treated 
l)er  twenty-four  hours.  It  is  advisable  (if  not  abso- 
lutely necessary)  to  determine  by  analysis  the  actual 
amount  of  chlorine  present,  and  adjust  the  rate  of 
adiiition  of  the  solution  accordingly. 

216S 

This  can  be  arrived  at  bv  the  formula  R= 

FD 
\\'here  R=rate  of  flow  of  solution  in  sees,  per  quart. 
S~per  cent  available  chlorine  in  solution. 
F=rate  of  flow  of  water  treated  in  m.g.  per 
day. 
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n=dose     in      i)arts     available      chlorine     per 

million. 
When  the  mixing  is  complete,  the  sludge  remain- 
ing in  the  mixing  tanks  is  run  into  the  sludge  pit  and 
the  tank  made  ready  for  the  next  day's  mixing. 

It  is  found  that  a  certain  amount  of  fine  sludge 
collects  in  the  storage  tanks,  but  it  is  only  necessary 
to  run  this  off  into  the  sludge  pit  occasionally  (say, 
once  a  month). 

The  plant  described  is  capable  of  treating  25  to  50 
million  gallons  per  day,  with  a  dose  of  0.3  (or  less) 
to  0.8  parts  olf  chlorine  per  million,  and,  of  course, 
by  working  the  storage  tanks  more  rapidly,  say,  two 
per  day,  still  larger  amounts  can  be  treated.  For 
smaller  amounts  smaller  tanks  may  be  used,  or  the 
1,000  gallon  tanks  made  to  last  two  days,  but  it  is 
found  in  practice  to  be  difficult  to  maintain  a  steady 
flow  with  a  less  rate  than,  say,  1  quart  per  minute, 
owing  to  the  smallness  of  the  aperture  in  the  nearly 
closed  control  valve.  With  such  low  rates  a  soft 
lead  nozzle  fixed  to  the  control  valve,  which  can  be 


easily  expanded  or  contracted  to  give  approximately 
the  correct  rate,  is  found  to  be  a  great  advantage, 
the  control  valve  being  used  as  a  fine  adjustment. 

It  has  been  jjroved  that  if  the  storage  tanks  are 
co\ered  the  solution  will  maintain  its  strength  for  a 
much  longer  period  than  if  left  uncovered. 

The  mixing  of  chloride  of  lime  with  water  so  as 
to  i)roduce  a  clear  bleach  solution,  without  appreci- 
able loss  of  available  chlorine,  is  not  a  pleasant  task, 
and  the  plant  doubtless  presents  an  unsightly  ap- 
pearance, but  if  all  the  oi:)erations  are  carried  out  in 
the  exact  manner  here  described  the  method  is  almost 
"fool-proolf,"  and  is  extremely  cheap,  almost  exactly 
33  per  cent  of  chlorine  (i.e.,  practically  all  that  is 
available)  being  extracted  from  the  material.  This 
is  a  striking  example  of  the  way  laboratory  experi- 
ments on  a  small  scale  may  sometimes  enable  a 
large  plant  to  be  designed  and  installed  without 
previous  practical  trials  on  a  big  scale,  and  yet  fulfil 
all  essential  requirements,  a  result  which  otherwise 
could  only  have  been  reached  by  perhaps  one  or 
more  preliminary  failures. 


Aeration  of  Sewage  for  Small   Towns 

Careful  Consideration  of  All  the  Factors  Involved  is  Essential 

Before  a  Municipality  Should  Commit  Itself  to  Sewage 

Aeration  by  Means  of  Drop  Manholes 


Toronto,  Sept.  18,  1922. 

Editor,  Contract  Record : — 

With  reference  to  the  article  by  Mr.  W.  G.  Cam- 
eron under  the  above  heading  which  appeared  in  your 
issue  of  September  13,  the  suggested  method  of  purifi- 
cation of  sewage  which  he  makes  is  one  which  re- 
quires very  careful  consideration. 

The  breaking  up  and  consequent  aeration  of  sewage 
in  a  sewer  system  has  never  been  favored  by  the  high- 
est sanitary  authorities,  and  drop  manholes  were  dis- 
countenanced by  the  engineers  of  the  Local  Govern- 
ment Board  of  England  many  years  ago.  Difficulty 
is  invariably  found  in  providing  for  the  disposal  of 
the  foul  air  that  results  from  the  breaking  up  of  the 
sewage,  and  unless  the  ventilating  stacks  are  of  ex- 
ceptional height,  complaints  of  the  smell,  whether  real 
or  imaginary,  are  constant,  especially  as  the  moist 
air  is  visible  in  cold  weather.  It  is  always  a  problem 
to  find  a  suitable  design  and  location  for  the  ventilat- 
ing stacks  on  public  property,  and  the  varying  use  to 
which  adjoining  property  may  be  put  often  leads  to 
the  demand  for  their  removal  after  installation,  and 
new  locations  are  doubly  hard  to  secure. 

From  observation  of  the  working  of  deep  drop 
manholes  constructed  from  my  own  designs,  simply 
to  overcome  excessive  grades,  I  am  prepared  to  en- 
dorse the  statement  of  Mr.  W.  H.  Horner  of  the  St. 
Louis  Sewer  Department,  "that  the  tumbling  basin 
introduces  unknown  factors  into  a  sewer  system 
which  we  now  think  best  to  avoid  if  possible." 

In  a  combined  sewer  system  of  any  size,  especially 
where  the  grades  are  great,  the  surge  m  the  flow  of 
sewage  is  often  surprising  and  the  effect  in  a  deep 
drop  manhole  is  to  constantly  change  the  pressure  of 
air  within  the  sewer.  In  the  sewer  system  of  Van- 
couver, B.  C,  all  sewer  connections  are  open  vented, 
no  disconnecting  traps  being  used  except  those  on 


l^lumbing  fixtures,  but  in  spite  of  this  free  ventilation 
the  varying  pressure  in  sewers  with  deep  drop  man- 
holes can  be  discerned  in  the  traps  of  the  plumbing 
fixtures  adjacent  to  the  same. 

Two  of  the  large  main  sewers  of  the  Vancouver 
and  Districts  Joint  Sewerage  Board  discharge  into 
dee])  wells  and  I  gather  from  press  reports  tha"t  some 
trouble  has  been  experienced  at  the  wells  by  the  sud- 
den release  of  entrapped  air.  It  would  be  of  value 
to  engineers  engaged  on  sewer  design  if  the  engineers 
in  charge  of  these  sewers  would  state  how  the  trouble 
arises  and  what  steps  have  been  taken  to  overcome 
the  same. 

If  a  sewer  system  has  an  outfall  on  a  high  clifif, 
such  as  the  Niagara  Gorge,  some  advantage  might  be 
taken  of  the  fall  to  break  up  and  aerate  the  sewage, 
but  I  do  not  think  that  many  experienced  sewer 
engineers  would  advocate  the  breaking  up  of  sewage 
within  the  sewer  system  itself. 

As  the  sewage  systems  of  small  towns  are  often 
designed  by  engineers  who  have  not  had  long  experi- 
ence in  sewer  maintenance  and  observation  of  sewage 
flow,  it  might  be  an  unfortunate  experiment  for  any 
small  town  to  attempt  the  purification  of  sewage  in 
the  manner  suggested  by  Mr.  Cameron  without  the 
most  careful  consideration  of  all  the  factors  involved. 

Yours  very  truly, 

A.  G.  Dalzell. 


Housing  Activity  in  Toronto 

The  Toronto  Housing  Commission  was  recently  granted 
a  permit  for  the  erection  of  19  brick  dwellings,  to  be  erected 
on  Bain  and  Logan  Avenues,  at  a  cost  of  $100,000.  The 
liouses  will  be  erected  in  four  blocks,  two  and  a  half  storeys 
high. 
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Survey  of   Sewage  Treatment   Plants 

Results  of  an  Investigation  Aiming  to  Secure  Data  on  which  Efficiency 
Gould  be  Judged  and  to  Suggest  a  Standard  Test  to  Make 
Results  at  Different  Plants  Comparable* 


During:  the  summer  of  1920  the  U.  S.  Pubhc  Health 
Service  undertook  a  survey  ef  fifteen  sewage  treat- 
ment plants  located  in  twelve  cities  in  different  i)arts 
oi  the  country  which  were  considered  to  exemplify 
different  typical  jirocesses  and  conditions.  The  ob- 
jects of  this  survey  were :  1 — to  obtain  a  bird's  view 
o'f  the  field  of  sewage  treatment;  2— to  secure  basic 
data'  by  which  the  efficiency  of  service  could  be  judg- 
ed ;  3 — to  suggest  some  standard  test  which  might, 
without  undue  labor,  be  adopted  to  all  plants  so  thai 
results  at  different  plants  would  be  comparable. 

The  plants  selected  for  the  survey  were,  there- 
fore, those  which  were  felt  to  be  representative,  re- 
ceiving reasonable,  careful  and  intelligent  operation. 
The  devices  and  processes  employed  at  these  plants 
included  primary  plain  sedimentation,  septic,  hy- 
drolytic  and  Imhoff  tanks;  fine  screens;  trickling  con- 
tact and  intermittent  fillers;  secondary  sedimenta- 
tion; and  activated  sludge.  It  was  originally  planned 
to  study  chemical  precipitation  and  Dortmund  tanks, 
but  they  were  for  various  reasons  omitted  from  the 
schedule.  At  no  plant  visited  was  routine  disinfec- 
tion practised. 

The  basic  data  were  collected  by  an  engineer  and 
a  chemist.  The  engineer  learned  the  details  of  design 
and  construction  of  the  plant,  the  population  and  in- 
dustrial plants  contributing  to  the  sewers,  and  other 
factors  bearing  upon  the  operation  of  the  plant  to- 
gether with  the  operating  details ;  in  some  instances 
making  special  investigations  oif  the  use  of  sludge  as 
a  fertilizer  or  other  subjects.  The  chemist  spent 
from  ten  days  to  over  two  weeks  at  each  plant  analyz- 
ing an  average  of  12  series  of  24-hour  composite 
samples,  taken  hourly  before  and  alfter  each  phase 
of  the  treatment.  The  samples  were  stored  on  ice 
during  the  period  of  collection  and  determinations 
were  made  by  the  same  chemist  (except  at  four 
plants),  thus  assuring  identical  methods  and  elimi- 
nating the  personal  equation  in  the  comparison  of 
results  from  any  two  plants.  No  nitrogen  determina- 
tions other  than  nitrates  were  made  at  any  except 
the  activated  sludge  plant,  where  the  ammoniacal  nit- 
rogen determination  is  of  value  in  judging  the  effic- 
iency of  the  aeration. 

Types  of  Plants  Inspected 

The  plants  surveyed  were  as  follows :  Imhoff 
tanks  and  trickling  .filters  without  secondary  sedi- 
mentation at  Atlanta,  Georgia  and  Columbus,  Ohio; 
plain  sedimentation  and  Imhoff  tanks  with  con- 
tact beds  and  final  intermittent  filters  of  fine  cinder 
or  sand  at  .Alliance,  Ohio ;  Imhoff  tanks  and  contact 
beds  at  Canton.  Ohio;  hydrolytic  tanks,  fine  screens, 
trickling  filters,  secondary  sedimentation  and  sludge 
digestion  tanks  at  Baltimore,  Maryland;  Imhoff  tanks 
trickling  filters  and  secondary  sedimentation  at  Ro- 
chester, New  York.  Fitchburg,  Massachusetts  and 
Lexington.  Ky. ;  septic  tanks,  trickling  filters  and 
secondary  sedimentation  at  Reading,  Pennsylvannia ; 
Reinsch-Wurl  screens,  followed  by  Imhoff  tanks  and 
disposal  by  dilution   without  oxidation  at  Rochester. 

•From   ail    article    in    Public    Hfalth    Reports,    liy    H.H.    Waitenh.-ils,    .Vs- 
sociatc  Sanitary    Kiiginccr  of  tlie  U.S.    Public   Health   Service. 


New  York ;  activated  sludge  plants  at  Houston,  San 
Marcos  and  .Sherman,  Texas.  At  Alliance  and  Can- 
ton,   Ohio,    were    glass-covered    sludge    drying    beds. 

The  average  amount  oif  sewage  treated  was  about 
94  gallons  per  cai)ita,  nine  cities  having  smaller  flows 
and  six  larger,  six  of  the  total  being  within  10  per 
cent,  of  the  average,  five  others  within  25  per  ceni. 
and  the  remaining  four  differing  from  the  average  by 
36  per  cent,  to  38  per  cent.  The  number  of  people 
served  per  sewer  connection  averaged  5.4  per  cent. 

The  character  of  the  sewage  at  the  plants  varied 
widely.  Suspended  matter  ranged  from  101  to  297 
parts  per  million,  averaging  174.  Sewages  whh  less 
than  100  parts  per  million  are  seldom  encountered 
nor  are  there  many  municipal  sewages  carrying  more 
than  297  j)arts  except  at  plants  where  an  unusual 
amount  of  industrial  waste  reaches  the  sewers. 

Suspended  matter  was  determined  both  in  Imhoff 
glasses  and  by  the  Gooch  crucible.  The  former  gave 
settleable  solids  ranging  from  1.9  to  4.9  c.c,  which 
did  not  correspond  very  closely  with  the  suspended 
matter  as  determined  by  the  crucible.  The  Imhoff 
glasses  gave  readings  of  4.8  c.c.  with  sewage  contain- 
ing 261  parts  per  million  of  suspended  matter,  while 
only  2.7  c.c.  with  sewage  containing  297  parts  and 
2.0  c.c.  with  sewage  containing  101  ])arts  and  others 
containing  as  high  as  226  parts.  The  Gooch  crucible 
mtethod  was  considered  much  more  reliable  than  the 
Imhoff   glass. 

The  oxygen  consumed  values  by  the  30  minutes 
in  boiling  water  method,  ranged  from  24  to  69  parts 
])er  million,  averaging  44. 

The  five-day  biochemical  oxygen  demand  aver- 
aged 114  parts  per  million,  with  a  range  betweet  67 
and  190. 

Imhoff  Tanks 

The  Imhoff  tanks  removed  on  the  average  50% 
of  the  suspended  matter,  and  bdow  60  at  only  two 
plants;  the  figures  at  these  plants.  37%  and  40%,  pul- 
ling down  the  average  considerably. 

The  biochemical  oxygen  demand  was  reduced 
42.5%  and  the  permanganate  oxygen  consumed  36%. 
It  is  interesting  to  note  that  the  reduction  of  the 
five-day  oxygen  demand  was  greater  than  that  i>i 
the  oxygen  consumed.  Studies  by  the  U.  S.  Public 
Health  Service  at  Cincinnati  have  indicated  that  re- 
moval of  solids  affects  oxygen  consumed  to  a  much 
greater  degree  than  it  does  oxygen  demand. 

Considering  the  amount  of  suspended  matter  in 
the  effluent,  which  is  more  important  than  percent- 
age removal,  the  Imhoff  tank  effluents  at  half  the 
plants  contained  between  60  and  70  parts  per  million, 
while  the  highest  of  the  fifteen  plants  was  119  and 
the  lowest  40.  Detention  periods  for  normal  flows 
averaged  about  4  hours  calculated  oti  total  displace- 
ment basis,  and  the  velocity  0.6  foot  per  minute  on 
the  same  basis. 

With  but  one  or  two  e.xceptions,  most  of  the  tanks 
foamed  at  one  time  or  another,  but  this  was  more  oi 
an  occasional  nuisance  than  a  serious  difficulty  and 
relief  could  be  obtained  by  withdrawing  the  sludge. 
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which  method  was  accepted  Ijy  all  the  ])lant  operators 
as  the  only  one  giving  ])ennanent  relief. 

The  ca])acity  of  the  digestinj^  chambers  below  the 
slot  averaged  for  10  of  the  12  installations  1.1  cubic 
feet  per  capita  served,  the  other  two  having  capacities 
of  2%  to  2y2  cubic  feet. 

Trickling  Filters 

At  six  plants  the  trickling  filters  were  preceded 
by  Imhoff  tanks,  at  one  by  hydrolytic  tanks  with  a 
few  Imhoff  tanks,  and  at  one  by  a  septic  tank.  The 
depth  of  filters  ranged  ifrom  5  feet  to  10  feet  but  was 
between  5  and  6  feet  in  six  of  the  eight  plants.  The 
rate  of  filtration  of  four  plants  was  below  2,000,000 
gallons  per  day  and  the  other  four  above.  The  ap- 
])earance  of  the  effluent  was  good  except  from  one 
plant  where  there  was  considerable  ix>oling.  Some 
of  these  filters  had  been  in  continuous  operation  10 
to  12  years  with  very  little  expense  other  than  oc- 
casionally going  over  the  surface  with  a  pick  or  har- 
row or  flushing  with  a  hose. 

Although  the  raw  sewages  had  a  wide  range  of 
concentration,  the  effluents  of  the  trickling  filters 
were  all  so  similar  in  composition  that  they  might 
have  come  from  the  same  filter  on  different  days. 
As  the  filter  is  an  oxidizing  device,  its  efficiency 
must  be  judged  not  by  the  amount  of  suspended  mat- 
ter but  by  determinations  involving  the  presence  of 
oxygen.  Those  made  were  oxygen  consumed,  oxy- 
gen demand  and  nitrogen  as  nitrates.  The  last  is 
considered  of  little  \alue  unless  the  amount  (jf  nitro- 
gen in  other  forms  i)resent  in  the  influent  is  known. 
Omitting  the  clogged  filter,  the  oxygen  consumed 
values  fell  within  the  range  of  7  and  19,  and  the  five- 
day  oxygen  demand  between  4  and  20.  The  one 
clogged  filter  had  an  oxygen  consumed  value  more 
than  twice  the  average  of  the  others  and  an  oxygen 
demand  value  about  2y>  times  as  great  as  the  maxi- 
mum for  the  others*  The  reduction  of  the  methyl 
orange  alkalinity  was  at  no  plant  under  30%  and  at 
one  plant  was  92%,  reducing  from  99  to  8  parts  per 
million.  This  same  reduction  in  alkalinity  was  found 
in  all  properly  operated  oxidizing  devices,  such  as  the 
contact  beds  and  aeration  plants  of  the  activated 
sludge  process. 

Contact   Beds 

While  the  results  of  the  contact  beds  at  Alliance 
and  Canton  were  not  equal  to  the  average  of  the 
trickling  filters,  they  were  entirely  satisfactory  for 
ultimate  di.sposal  with  the  dilution  factors  available. 
The  oxygen  consumed  values  were  11  and  18  respec- 
tively and  the  o.xygen  demand  values  20  and  37.  At 
neither  place  are  these  filters  operated  during  the 
winter  months. 

Fine  Screens 

"The  analytical  method  used  in  the  survey  failed 
to  show  any  accomplishment  by  the  screens  at  Ro- 
chester during  the  period  of  the  survey.  Suspended 
and  settleable  solids  and  oxygen  consumed  were 
slightly  higher  in  the  effluent  than  the  inlfluent  and 
the  oxygen  demand  was  slightly  lower,  but  in  none 
of  the  determinations  was  the  difference  of  any  signi- 
ficance. Computing  from  the  screenings  collected 
back  to  equivalent  solids,  the  removal  amounted  to 
less  than  1%  or  2%."  A  rotating  drum  screen  in 
Baltimore  removed  solids  likely  to  clog  the  sprink- 
ling filter  nozzles  and  their  efficiency  is  best  repre- 
sented by  a  reduction  of  about  87%  in  nozzles  clean- 
ed after  the  installation  of  the  screens. 

Activated  Sludge 
The  activated  sludge  plants  studied  were  two  at 


Houston,  one  at  .San  Marcos  and  one  at  Sherman,  all 
in  Texas.  The  two  latter  are  (|uite  small,  the  San 
Marcos  ])lant  treating  less  than  200,000  gallons  a  day 
The  latter  plant  was  \isited  every  day  by  a  general 
utility  man  who  oiled  the  machinery  and  made  a  briel 
general  insj)ection.  The  influent  was  a  weak  domes- 
tic sewage  which  had  been  previously  passed  through 
a  septic  tank.  After  this  double  treatment  the  ef- 
fluent contained  about  three  i>arts  ])er  million  of  sus- 
pended matter,  and  oxygen  consum'ed  ;Value  was 
about  8  and  the  oxygen  demand  about  16,  with  am- 
])le  contained  oxygen  in  the  form  of  dissolved  oxy- 
gen and  nitrates  to  more  than  satisfy  the  demand. 
The  annual  cost  of  o])eration  was  about  $1,400,  or 
.i>20  per  million  gallons  or  $..'^6  |)cr  cajjita  served,  the 
contributing  ])opulation  l)eing  about  2,500. 

ni'scussing  the  ])racticabi]ity  o^f  activated  sludge 
plants  for  smaller  communities,  Mr.  Wagenhals  be- 
lieves that  too  much  emphasis  has  Inen  placed  on  the 
so-called  automatic  oi)eration  of  other  types  of  sew- 
age treatment  devices  and  that  none  of  them  will 
work  satisfactorily  without  attention  and  suggests 
that  there  is  a  distinct  inherent  advantage  in  a  pro- 
cess that  necessitates  some  attention.  Motors  and 
air  compressors  cannot  run  day  after  day  without  at 
least  being  oiled  and  to  insure  a  daily  visit  to  the 
plant  is  an  important  advantage.  He  even  suggests 
that  the  activated  sludge  ])rocess  may  find  its  great- 
est field  of  usefulness  in  small  installations  rather 
than  large  ones,  the  sludge  ])ro'blem  being  greatlj-  re- 
duced in  small  installations  where  the  amount  is  not 
sufficient  to  make  possible  the  recovery  of  commer- 
cial value. 

The  plant  at  Sherman  treated  sewage  that  was 
extremely  concentrated  and  fresh,  receiving  large 
amounts  of  night  soil,  and  the  effluent  was  poor.  The 
installation  of  a  ])reliminary  settling  tank  might 
greatly  facilitate  operation  of  the  aeration  plant.  The 
two  llouston  plants  produced  excellent  effluents  and 
the  jjroblem  there  was  the  ultimate  disposal  of  the 
sludge.  ( Recent  tests  with  sulphur  dioxide  seem  to 
promise  fairly  satisfactory  solution  of  this  ])roblem). 

Utilization  of  Sludge 
.\t  .Alliance,  Canton  and  Rochester  the  sludge  is 
all  used  by  local  farmers,  charge  being  made  at  Ro- 
chester. The  benefit  of  sludge  to  grasses,  wheats, 
oats  and  other  crops  is  very  evident  at  Canton.  Un- 
fortunately, none  of  the  results  obtained  by  the  ifarm- 
ers  can  be  given  in  quantitative  figures.  One  farmer 
stated  that  by  actual  weight  he  obtained  with  two 
cuttings,  34  tons  of  grass  from  9  acres  treated  with 
sludge,  while  40  acres  in  the  same  field  not  so  treated 
totaled  onl\-  42  tons.  It  is  admitted  that  such  reports 
are  different  from  e.xiieriences  of  other  places.  The 
author  believes  that  at  most  sewage  treatment  plants 
a  local  demand  for  sludge  can  be  created  on  an  actual 
\alue  basis  which  will  even  produce  a  revenue  that 
will  hel])  pay  for  handling  the  sludge  after  its  re- 
moval from  the  tanks. 

Causes  of  Failure 

Sewage  treatment  plants  may  fail  in  operation 
either  because  (1)  the  processes  may  not  in  them- 
selves be  capable  of  producing  a  good  effluent;  (2) 
the  design  of  the  individual  plant  may  be  at  fault; 
(3)  it  may  be  poorly  operated,  or  as  is  often  the  case, 
receive  no  operation  at  all. 

.Although  opinions  have  been  expressed,  even 
among  those  familiarly  connected  with  sewage  treat- 
ment, that  the  whole  system  and  theory  of  sewage 
treatment    practices    have    fallen    down,    this    survey 
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made  by  the  Public  Health  Service  indicates  that 
"there  dues  not  api)ear  to  be  much  ground  for  ])e.ssi- 
mistic  criticisms  of  general  theories  of  sewage  treat- 
ment on  the  basis  of  their  failure  to  effect  adc'(|uate 
jnirification." 

The  second  cause  of  failure  can  be  largely  elimi- 
nated when  public  and  especially  city  officials  thor- 
oughly understand  that  the  designing  of  treatment 
plants  is  a  s])ecialized  branch  of  ])rofessional  engi- 
neering and  tliat  such  plants  are  not  a  part  of  the 
city's  plumbing  system. 

Laboratory  Determinations 

'Ihe  primary  function  of  pre])aring  sewage  for  dis- 
posal by  dilution  without  creating  objectionable  con- 
ditions either  at  the  plant  or  in  the  receiving  l)(xly 
of  water  was  being  accomplished  by  the  |)lants  visit- 
ed with  one  or  two  excei)tions.  At  only  two  out  of 
the  14  operating  oxidizing  devices  was  the  color  re- 
cUrced  in  the  methylene  I>lue  putrescibility  tests  of 
the  effluent  incubated  at  room  temperature,  and  at 
one  of  these  two  the  samples  stood  up  for  from  3  to 


8  days.  Only  four  of  them  had  biochemical  oxygen 
demand  in  excess  (if  20  and  ail  contained  oxygen  to 
partially  satisfy  this  diniand.  Moreover,  the  treat- 
ment process  removed  practically  all  of  the  settle- 
able  solids. 

'Jhese  two  results,  the  reduction  of  solids  and  the 
])artial  oxidation  of  the  organic  matter  not  removed 
by  such  reduction,  are  the  two  functions  commonly 
refjuired  of  such  plants.  In  isolated  cases  the  re- 
duction of  bacteria  may  be  desirable  for  the  protec- 
tion of  near  water  supplies  or  bathing  beaches.  This 
being  the  case,  Mr.  Wagenhals  believes  that  two 
determinations,  one  for  the  removal  of  suspended 
matter  and  the  other  for  the  reduction  in  oxygen  de- 
mand, are  the  backbone  of  the  laboratory  routine  of 
the  average  plant.  With  si)ecial  methods  of  treat- 
ment others  may  be  needed,  as  for  instance  the  am- 
moniacal  nitrogen  determination  for  controlling  the 
aeration  i)rocesses  at  activated  sludge  plants.  Of 
course,  when  bacterial  removal  is  a  function  cA  the 
l)Iant,  total  bacteria  counts  are  essential  for  the  pro- 
per operation  of  the  disinfecting  process. 
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The  problem  of  the  so-called  action  of  alkali  on 
concrete  is  generally  considered  to  be  peculiar  to  the 
prairie  provinces  of  Canada  and  the  corresponding 
states  south  of  the  international  boundary.  There  is 
no  doubt  that  those  regions  of  the  i)rairies,  having  a 
low  rainfall  and  poor  drainage,  present  extraordinary 
conditions  in  respect  to  tlie  amount  of  soluble  salts 
present  in  the  soil.  The  exi)eriences  of  engineers  in 
the  dry  belt  of  western  Canada  and  the  western  states 
hkve  indeed  brought  this  problem  very  forcibly  to  the 
attention  of  scientists  and  the  general  public. 

Analysis  of  the  ground  waters  on  the  prairies  in- 
dicate that  high  concentration  of  dissolved  salts  is 
fairly  general  both  in  the  surface  stratum  and  at  lower 
depths.  Shallow  wells,  and  excavations  for  founda- 
tions of  buildings,  very  commonly  give  seepage  water 
having  a  concentration  of  one-half  of  one  ])er  cent,  up 
to  even  six  i)cr  cent,  or  more.  In  .Saskatchewan,  at 
least,  water  from  deep  wells,  where  a  large  supply 
of  water  under  pressure  is  struck  in  the  lower  strata, 
has  commonly  total  solids  of  one-half  of  one  per  cent. 

Analysis  of  Water  from  the  Prairie  Provinces 

The  dissolved  salts  are,  in  general,  mainly  sodium, 
magnesium  and  calcium  sulphates.  Occasionally 
there  is  a  large  quantity  of  common  salt  present  as 
well.  Typical  analysis  of  three  waters  taken  near 
cement  structures  in  the  three  prairie  provinces  fol- 
low :^ 

Man. 

Parts 

Total    .solids    20,023 

Sulphate      14.180 

Chloride      440 

Carbonate    413 

Calcium       .  534 


Magnesium 
Sodium    (by 


difference) 


2,560 
"  1,948 


1,771 
1,863 


607 
4,505 


Expressed  in  hypothetical  cojnbinations,  as  weight 
of  each  substance,  in  g^ams,  per  100  cc. 


Man. 

Sodium  sulphate      0.52 

Magnesium    sulphate    1.27 

Calcium    Sulphate      0.08 

Calcium    carbonate    0.07 

Sodiumchloridc       0.07 


Sask. 
0.51 
0.88 
0.09 
0.04 
0.05 

1.57 


Aha. 
1.39 
0.31 
0.03 
0.07 

trace 

1.80 


Sask. 

.Mta. 

per    Million 

16,010 

18492 

11,090 

12.153 

331 

trace 

235 

429 

433 

433 

Total    solids     2.01 

In  the  above  samples  of  Manitoba  and  Saskat- 
chewan waters  magnesium  sulphate  predominates, 
whrle  in  the  .\lberta  water  sodium  sulphate  is  pres- 
ent in  larger  quantity.  Waters  of  the  latter  type 
are  also  quite  common  in  Saskatchewan.  The  differ- 
ences in  actual  concentrations  of  these  three  waters 
are  not  significant  as  the  seasonal  variations  of  con- 
centration are  large. 

Reasons  Advanced  for  Failures  in  Concrete 
L'ntil  lately  all  failures  of  concrete  were  attributed 
to  defective  concrete,  the  defects  being  supposed  to 
have  existed  either  in  the  cement  or  aggregate,  or  in 
the  method  of  manufacture  of  the  concrete.  Perhaps 
the  only  exception  to  this  was  when  some  engineers 
considered  that  failures  of  concrete  structures  ex- 
posed to  sea  water  were  due  to  the  salts  in  the  sea. 
The  best  known  of  these  failures  was  that  of  the  dock 
at  Aberdeen,  Scotland,  built  in  1875,  of  which  a  des- 
cription is  given  in  the  Proceedings  of  the  Institu- 
tion of  Civil  Engineers,  in  1891.  Other  cases  occurred 
at  Hartlepool,  Sunderland.  Scarborough  and  Belfast 
where  docks  failed  to  stand  up.     I'-ugincers,  however. 
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did  not  reach  a  unanimous  opinion  as  to  the  causes 
of  these  failures.  Some  thought  that  the  failures 
were  due  to  a  cement  too  high  in  lime,  and  that  the 
magnesium  chloride  in  the  sea  water  combined  with 
this.  Others  thought  that  the  cause  lay  in  too  high 
a  percentage  of  magnesia  in  the  cement.  In  1871  Dr. 
Michaelis,  of  Berlin,  published  a  paper  on  "The  Be- 
havior of  Portland  Cement  in  Sea  Water,"  in  which 
he  stated  that,  "The  salts  contained  in  sea  water,  espe- 
cially the  sulphates,  are  the  most  dangerous  enemies 
of  hydraulic  cements."  In  the  case  of  the  failures  at 
Scarborough,  investigation  was  made  by  B.  D.  But- 
ler and  the  conclusion  arrived  at,  that  the  damage 
was  due  to  land  water  containing  sulphates.  He  says : 
"Waters  containing  calcium  or  other  sulphates  are  a 
serious  source  of  danger  to  cement  concrete  exposed 
to  their  action,  and  they  are  liable  to  attack  the  cement 
and  to  cause  deterioration,  with,  in  extreme  cases, 
disintegration  of  the  mass." 

While  the  evidence  as  to  the  cause  of  failures  of 
concrete  structures  in  sea  water  is  very  conflicting 
and  in  Great  Britain,  at  least,  the  general  opinion 
seems  to  be  that  well  made  structures  of  dense  con- 
crete will  stand  up  indefinitely  where  they  are  con- 
stantly immersed  in  the  sea,  yet  there  is  no  longer 
any  doubt  that  well  made  concrete,  manufactured  from 
the  best  of  materials,  will  not  stand  up  long  if  in 
contact  with  such  ground  waters  as  the  three  of  which 
analysis  is  given  above.  In  the  case  of  dense  con- 
crete in  contact  with  such  solutions,  the  outer  layer 
softens  slowly  and  all  cohesion  between  the  cement 
and  aggregate  disappears.  This  action  proceeds 
gradually  inwards.  Often  the  outside  has  a  blistered 
appearance  which  is  due  to  breaks  in  a  thin  shell  of 
calcium  carbonate  formed  on  the  outside,  while  the 
damage  proceeds  beneath.  If  the  concrete  is  porous, 
action  will  take  place  throughout  the  mass  instead 
of  proceeding  gradually  from  the  outside.  In  walls 
or  floors  made  of  such  concrete  where  evaporation 
can  take  place,  as  for  instance,  inside  of  a  basement, 
incrustations,  composed  mainly  of  sodium  sulphate, 
form.  The  salt  solution  penetrating  the  wall  from 
the  outside  evaoorates  leaving  the  salts  on  the  inside 
of  the  wall.  This  occurs  also  commonly  on  concrete 
structures  just  above  the  water  line,  at  the  surface  of 
a  damp  soil  rich  in  sulphates,  or  at  the  level  to  which 
the  soil  solution  rises  by  capillary  action.  Thus  while 
the  water  penetrating  the  concrete  may  not  have  a 
high  concentration  of  sulphates,  increase  in  concentra- 
tion takes  place  through  evaporation  until  the  solution 
is  saturated.  On  further  evaporation  incrustations  of 
salts  form  on  the  concrete  structure.  This  explains 
why  "alkali"  action  usually  appears  first,  in  founda- 
tions of  buildings,  at  the  surface  of  the  soil,  or  at 
the  upper  limit  to  which  the  soil  waters  commonly 
rise.  The  concentration  of  the  salts  in  the  water  fur- 
ther down  in  the  soil  may  be  fairly  low  so  that  the 
action  appears  there  later,  or  even  may  not  appear 
at  all  if  the  concentration  is  too  low. 

Constitution  of  Cement 

The  question  then  presents  itself  as  to  the  nature 
of  the  action  of  these  salts  on  the  concrete.  Before 
one  can  inquire  into  this  matter  it  is  necessary  to 
have  a  clear  idea  as  to  the  nature  of  concrete.  The 
part  of  the  concrete  which  is  acted  upon  is  the  cem- 
ent, and  thus  we  have  to  study  the  constitution  of 
cement  before  we  can  draw  conclusions  as  to  the 
action  of  salts  on  it.     Before  proceeding  further  it  is 


therefore  necessary  to  summarize  briefly  the  work 
on  this  subject  to  date,  especially  the  results  of  the 
work  of  P.  H.  Bates,  A.  J.  Phillips  and  A.  A.  Klein 
of  the  United  States  Bureau  of  Standards,  and  of  E. 
S.  Shepherd,  G.  A.  Rankin  and  others  of  the  Geophysi- 
cal Laboratory  of  Washington. 

Perhaps  the  first  definitely  planned  research  on 
cement  was  carried  out  by  John  Smeaton  in  1756 
when  he  determined  to  attempt  to  find  "the  most  per- 
fect cement  possible"  for  the  building  of  the  Eddy- 
stone  lighthouse.  He  found  that  for  mortar,  to  be 
used  in  water,  the  purest  lime  was  not  the  best,  but 
that  the  lime  giving  the  best  results  was  really  chalk 
impregnated  with  clay.  Pure  lime  would  not  harden 
under  water  while  burnt  clayey  lime  did  harden. 
Thus  he  obtained  a  hydraulic  lime  mortar,  which  when 
mixed  with  pozzolana — a  pumice-like  material  of  vol- 
canic origin — produced  a  satisfactory  mortar  for  the 
lighthouse.  While  this  may  be  considered  the  be- 
ginning of  the  cement  industry,  the  material  was  not 
constitutionally,  except  in  a  slight  degree,  like  portland 
cement  of  to-day.  The  name  "portland  cement"  ap- 
peared first  in  1824,  when  Joseph  Aspdin,  a  brick- 
layer of  Leeds,  took  out  a  patent  for  making  a  cement 
from  limestone  and  clay ;  the  name  being  taken  be- 
cause the  set  product  resembled  the  stone  quarried 
at  Portland,  England.  This  cement  was  burned  at  a 
low  temperature  without  the  formation  of  clinker 
which  is  formed  by  partial  fusion.  The  hard  product 
when  formed  by  "overburning"  was  generally  reject- 
ed, although  it  was  more  like  the  portland  cement 
of  to-day.  Later  the  value  of  the  hard-burned  pro- 
duct was  recognized  and  the  production  of  portland 
cement,  as  we  know  it  to-day,  began  shortly  after  the 
middle  of  the  19th  century. 

The  pioneer  work  on  the  constitution  of  cement 
was  done  by  a  number  of  men  of  whom  one  might 
mention  Bergman  of  Sweden,  Saussure  of  Swi.tzer- 
land,  and  Vicat  of  France.  The  last  named,  who  may 
perhaps  be  considered  the  founder  of  cement  chem- 
istry, explained  the  hardening  of  hydraulic  lime  by 
chemical  action  of  the  lime  on  the  alumina  and  silica, 
while  ordinary  mortar  made  of  rich  lime  and  sand 
required  carbon  dioxide  for  hardening,  and  if  excluded 
from  carbon  dioxide  remained  soft  for  a  number  of 
years.  On  the  other  hand  rich  lime  mixed  with  finely 
ground  pozzolana  hardens  in  a  short  time  in  water, 
the  lime  and  the  pozzolana  combining  chemically. 

In  1887  Le  Chatelier  published  a  paper  which  is 
now  a  classic  on  the  constitution  of  cement.  The 
microscope  and  chemical  analysis  supplemented  each 
other  in  his  research.  He  concluded  that  portland 
cement  contains  tricalcium  silicate,  tricalcium  alumin- 
ate,  "calcium  ferrate."  and  "multiple  silicates." 

The  work  at  the  Geophysical  laboratory  and  the 
Bureau  of  Standards,  Washington,  indicates  that  the 
chief  constituents  of  well  burnt  clinker  of  portland 
cement  are  tricalcium  silicate,  dicalcium  silicate,  tri- 
calcium aluminate,  and  clay  or  glass  high  in  oxide 
of  iron,  with  5.3  calcium  aluminate  and  calcium  oxide 
as  minor  constituents.  These  conclusions  have  now 
been  generally  accepted. 

Let  us  try  to  follow  what  happens  during  the  burn- 
ing of  portland  cement,  and  instead  of  taking  the 
usual  materials  let  us  begin  with  the  pure  oxides  of 
calcium,  aluminum  and  silicon  in  the  proper  propor- 
tion for  Portland  cement,  (say  CaO=68.4:  AIjO»= 
8.0%;  SiO==23.6%).  While  raising  the  temperature 
to  1,000°C  we  can  consider  that  nothing  happens,  un- 
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less  the  lime  was  present  in  the  beginning  as  calcium 
carbonate,  in  which  caSe  the  carbon  dioxide  of  the 
limestone  would  be  evolved.  Above  1,000°C  the  lime 
bej^ins  to  combine  with  the  silica  to  form  dicalcium 
silicate.  The  calcium  oxide  also  combines  with  the 
alumina  to  form  the  5.3  calcium  aluminate,  while  there 
still  remains  a  large  excess  of  free  lime.  As  one  con- 
tinues to  raise  the  temperature  some  of  this  free  lime 
combines  with  the  aluminate  to  form  tricalcium 
aluminate.  At  1,335°C'  flux,  or  molten  liquid,  first 
ai)pears  as  this  is  the  eutectic  temperature  for  the  sys- 
tem comi)osed  of  the  above  three  compounds,  namely, 
dicalcium  silicate,  tricalcium  aluminate,  and  5.3  calci- 
um aluminate.  As  the  system  is  heated  above  this 
tenij)erature  a  new  reaction  begins,  the  free  lime  com- 
bining with  the  dicalcium  silicate  to  form  tricalcium 
silicate.  'J*he  5.3  calcium  aluminate  also  combines 
completely  with  the  free  lime  to  form  tricalcium 
aluminate.  At  about  1,475°C  the  calcium  aluminates 
have  disappeared  entirely  into  the  liquid  phase,  while 
free  lime,  dicalcium  silicate,  and  tricalcium  silicate, 
remain  in  the  crystalline  condition;  the  last  growing 
in  amount  rapidly  at  the  expense  of  the  two  former. 
If  kept  above  this  temperature,  but  below  1,650"C 
the  reaction  will  run  to  completion,  the  lime  disap- 
pearing entirely  and  on  cooling  the  charge  crystallizes 
completely,  giving  a  clinker  approximately  of  the  com- 
]iosition  45  per  cent,  tricalcium  silicate,  35  per  cent, 
dicalcium  silicate  and  20  [ler  cent,  tricalcium  alumin- 
ate.. If  instead  of  stopping  at  about  1,650°C  the 
charge  were  heated  above  1,900°C,  the  tricalcium 
silicate  would  dissociate  into  dicalcium  silicate  and 
free  lime.  If  other  substances,  such  as  compounds  of 
iron  are  i)resent.  as  in  the  commercial  burning  of 
Portland  cement,  the  flux  appears  at  a  lower  tem- 
perature and  comi)lete  burning  will  therefore  take 
l^lace  at  about  1,425°C  with  a  corresponding  change 
in  the  i)roportion  of  the  main  i)roducts  present. 

Properties  of  Main  Components 

We  will  summarize  briefly  the  properties  of  these 
main  components  of  normal  portland  cement,  as  des- 
cribed by  the  experimenters  above. 

Tricalcium  Silicate : — This  compound  is  formed 
from  dicalcium  silicate  and  lime  with  alumina  only 
above  1,335°C  and  is  decomposed  again  when  the  tem- 
perature reaches  1,900°C.  When  mixed  with  water 
it  has  properties  very  similar  to  portland  cement,  ex- 
cept that  it  is  slightly  less  plastic.  The  plasticity  is 
increased  to  that  of  portland  cement  by  the  addition 
of  3  per  cent,  plaster.  The  initial  set  is  quicker  than 
that  of  normal  portland  cement.  Briquettes  made  of 
this  gain  most  of  their  strength  within  seven  days 
and  almost  all  in  twenty-eight  days.  Tests  on  hydra- 
tion show  that  most  of  this  also  takes  place  in  the 
first  seven  days  and  almost  all  within  twenty-eight 
days,  giving  a  mass  of  very  dense  structure  of  gel- 
atinous silicate  interspersed  with  crystals  of  lime  hy- 
drate. Thus  lime  hydrate  is  formed  during  the  hydra- 
tion by  the  decomposition  of  the  tricalcium  silicate. 
Some  of  the  most  valuable  properties  of  portland  cem- 
ent are  conferred  on  it  by  the  tricalcium  silicate  which 
it  contains,  namely,  those  of  setting  within  a  reason- 
able interval,  developing  strength  rapidly,  and  form- 
ing a  non-porous  dense  mass. 

Dicalcium  Silicate: — This  is  a  very  stable  com- 
pound as  is  seen  from  the  fact  that  it  is  not  decom- 
posed at  its  melting  point,  which  is  about  2,130°C!. 
When  kneaded  with   water  it  has  no  plasticity  and 


gives  no  true  set.  When  in  contact  with  water  for 
two  to  three  weeks  it  hydrates  and  hardens  slowly, 
small  amounts  of  lime  being  formed.  It  is  thus  much 
more  stable  than  the  tricalcium  silicate  in  respect  to 
water.  In  three  to  four  months  it  has  gained  as  great 
strength  as  the  quicker  setting  tricalcium  silicate.  It 
has  then  a  sandy  structure  containing  voids  or  cavi- 
ties in  which  water  may  freeze  or  salts  crystallize, 
with  attendant  strain  due  to  the  physical  forces  of 
freezing  or  crystallization. 

Tricalcium  Aluminate : — This  substance  hydrates 
almost  instantaneously  with  great  evolution  of  heat, 
and  gives  a  "flash  set"  which  is  due  to  its  agglomera- 
tion into  masses  with  the  hydrated  material  on  the 
outside,  preventing  further  hydration  of  the  inside  of 
the  mass.  On  further  addition  of  water  the  mass 
becomes  i)lastic  and  does  not  again  set  or  harden.  A 
large  amount  of  water  is  required  for  complete  hy- 
dration, and  the  mass  remains  plastic  for  a  long  time. 

It  may  seem  peculiar,  considering  the  apparent 
inferiority  of  the  dicalcium  silicate  and  the  tricalcium 
aluminate  to  pure  tricalcium  silicate,  that  the  last 
named  is  not  used  instead  of  portland  cement.  With- 
out going  into  details  one  can  state  that  the  reason 
is  mainly  one  of  cost,  the  pure  tricalcium  silicate  not 
being  obtainable  at  commercially  practicable  tem- 
peratures. Furthermore,  tricalcium  silicate  is  found 
as  a  primary  phase  only  within  the  ternary  system 
and  alumina  is  the  most  convenient  substance  to 
use  for  this  purpose.  Then  there  are  probably  in- 
direct advantages  on  account  of  the  presence  of  tri- 
calcium aluminate.  Through  its  property  of  rapid  hy- 
dration it  assists  in  breaking  up  the  particles  of  finely 
ground  clinker.  Its  presence  seems  to  speed  up  to  a 
slight  extent  the  hydration  of  the  silicates.  Further 
more,  in  the  presence  of  free  lime  the  aluminate  is  not 
so  active  with  water  and  acquires  some  cementing 
qualities.  The  substances  containing  the  iron  and 
magnesia  are  not  active  and  probably  play  no  part  in 
the  hydration  of  the  cement. 

Process  of  Hydration 

One  may  summarize  the  process  of  hydration  of 
Portland  cement  thus :  The  tricalcium  aluminate  hy- 
drates first  and  the  physical  disintegration  taking 
place  assists  in  the  hydration  of  the  silicates  which 
follows.  At  first  amorphous  hydrated  tricalcium  alu- 
minate is  formed  but  this  later  crystallizes.  An> 
small  amount  of  free  lime  present  hydrates  and  reacts 
with  the  aluminate,  producing  cementing  effect.  The 
next  substance  to  react  is  the  tricalcium  silicate  and 
the  hydration  of  this  is  well  advanced  in  seven  days. 
After  this  comes  the  crystallization  of  the  hydratVd 
aluminate  and  the  hydration  of  the  dicalcium  silicate. 
Thus  early  strength,  (within  twenty-four  hours),  is 
probably  due  to  hydration  of  the  aluminates  and  lime, 
the  increase  in  strength  up  to  seven  days  due  mainly 
to  the  hydration  of  the  tricalcium  silicate,  and  the 
later  increase  in  strength  due  mainly  to  the  hydra- 
tion of  the  dicalcium  silicate. 

Action  of  Alkali  Ground  Waters 
How  can  we  ajiply  these  facts  to  the  better  under- 
standing of  what  happens  when  alkali  ground  waters 
act  on  set  portland  cement.  Experiments  on  the  pre- 
paration of  concrete  using  water  containing  a  high 
concentration  of  alkali  salts  indicate  that  the  early 
development  of  strength  through  hydration  is  not 
interfered  with.  Cement  briquettes  will  develop  nearly 
full  strength  when  cured  in  sulphate  solutions  of  a 


956 


THE  CONTRACT  RECORD 


concentration  which  later  causes  disintegration.  Thus 
the  alkali  disintegration  seems  to  be  so  slow  in  its 
action  that  the  effect  on  the  fairly  rapid  process  of 
hydration  is  not  noticeable,  it  is,  therefore,  likely  that 
the  action  of  the  alkali  is  on  the  products  of  hydra- 
tion of  the  chemical  compound.s  in  cement  clinker. 
Wwrk  done  at  the  Bureau  of  Standards,  Washing- 
ton,' the  Montana  Agricultural  College,  and  at  the 
Universities  of  Wyoming  and  Saskatchewan,  has 
brought  out  certain  facts  as  to  the  chemical  changes 
which  take  place  when  concrete  disintegrates  in  solu- 
tions of  sulphates. 

(1)  The  simpler  silicates,  in  general,  when  treated 
with  water  hydrolyze,  the  water  becoming  alkaline 
and  the  solid  becoming  richer  in  silica. 

(2)  During  the  hydration  of  the  calcium  silicates 
present  in  portland  cement,  hydrated  lime  is  formed 
with  hydrated  silicates  of  higher  silica  content. 

(3)  If  the  hydration  takes  place  in  pure  water, 
in  a  system  of  limited  capacity,  equilibrium  is  soon 
attained  and  this  prevents  further  extraction  of  the 
hydrated  lime  from  the  concrete. 

(4)  When  water  in  contact  with  the  concrete  con- 
tains temporary  hardness  or  carbonates,  the  hydrated 
lime  reacts  with  this,  forming  a  shell  rich  in  calcium 
carbonate  on  the  surface  of  the  concrete. 

(5)  When  water  in  contact  with  concrete  contains 
sodium  sulphate  in  solution  the  sulphate  is  removed 
from  the  water,  and  the  water  develops  caustic 
alkalinity. 

(6)  When  water  in  contact  with  concrete  contains 
magnesium  salts  as  well  as  sulphates  in  solution,  both 
the  magnesium  and  the  sulphate  are  removed  from 
the  water  while  the  water  remains  nearly  neutral. 

(7)  The  hydrogen  ion  concentration  of  solutions 
of  sodium  sulphate  in  contact  with  hydrated  cement 
does  not  vary  with  change  in  concentration  of  the 
sodium  sulphate  while  the  total  alkalinity  varies  con- 
siderably. 

(8)  The  hydrogen  ion  concentration  of  solutions 
of  magnesium  sulphate,  or  mixtures  of  sodium  and 
magnesium  sulphates  in  contact  with  hydrated  cem- 
ent, varies  with  the  concentration  of  the  magnesium 
sulphate  present  and,  in  general,  in  the  same  direction 
as  the  total  alkalinity. 

The  Chemical  Action  That  Takes  Place 

From  these  it  is  possible  to  decide  in  part  what 
chemical  reactions  take  place  during  the  action  of 
sulphate  solutions  on  cement  and  concrete.  The  free 
lime  produced  during  the  hydration  of  the  calcium 
silicates  in  the  cement  has  a  slight  solubility  in  water. 
On  account  of  the  low  soluliility  and  the  consequent 
tendency  to  attain  equilibrium  in  a  thin  film  of  liquid 
on  the  surface,  the  extraction  of  hydrated  lime  from 
cement  by  pure  water  is  slow.  However,  fair-sized 
crystals  of  hydrated  lime  may  form  on  the  surface 
of  briquettes  stored  in  distilled  water.  This  leaching 
out  of  hydrated  lime  progresses  most  rapidly  in  the 
case  of  cements  high  in  tricalcium  silicate,  while  cem- 
ents in  which  dicalcium  silicate  largely  predominates 
are  not  so  active.  This  statement  holds  in  practice 
only  for  specimens  of  equal  permeability  to  water, 
and  since  dicalcium  silicate,  after  setting,  is  much 
more  porous  than  tricalcium  silicate  this  advantage 
of  the  lower  silicate  disappears  in  practice.  If  bicar- 
bonates  or  carbonates  are  present  in  the  water  these 
react  with  the  hydrated  lime  forming  insoluble  calcium 
carbonate  which  may  form  a  protection  against  fur- 


ther removal  of  lime  and  a  partial  protection  against 
the  action  of  sulphates  from  the  outside.  However, 
this  protection  is  usually  quite  inefficient,  at  best, 
delaying  the  sulphate  action  somewhat. 

When  sulphates  are  present  in  the  water,  in  con- 
tact with  the  concrete,  the  conditions  are  entirely 
changed  The  calcium  of  the  hydrated  lime  reacts 
with  the  sulphate  radical  and  calcium  sulphate  is 
formed.  The  solubility  product  for  this  substance  is 
low,  and  the  presence  of  a  large  concentration  of  the 
sul])hate  ion  will  therefore  render  it  almost  insoluble. 
It  separates  out  of  solution  as  the  hydrated  form  of 
gypsum.  The  removal  of  the  calcium  from  solution 
in  this  manner  upsets  the  equilibrium  between  the 
dissolved  and  solid  hydrated  lime  and  speeds  up  the 
leaching  out  of  this  substance  from  the  cement,  while 
the  moment  it  enters  solution  the  calcium  continues 
to  be  precipitated  as  gypsum.  If  the  sulphate  pres- 
ent is  sodium  sulphate,  the  liquid  attains  thus  caustic 
alkalinity,  while  the  sulphate  disappears  as  gypsum 
into  the  solid  phase.  On  the  other  hand,  if  mag- 
nesium salts  are  present  as  well  as  the  sulphate,  the 
hydroxyl  ion  is  removed  neutral,  while  both  the  mag- 
nesium and  the  sulphate  radicals  disappear  from  the 
solution  and  enter  the  solid  phase.  Thus  the  presence 
of  dissolved  magnesium  salts  and  sulphates  in  water 
which  is  in  contact  with  cement  or  concrete,  produces 
ideal  conditions  for  the  constant  removal  of  lime 
from  the  lime  silicates  in  the  cement,  with  the  con- 
sequent weakening  of  the  concrete  and  when  carried 
to  completion  final  loss  of  all  cementing  properties. 

The  theory  that  the  disintegration  is  due  to  the 
j)hysical  forces  exerted  during  the  crystallization  of 
gypsum  in  the  voids  in  the  concrete  can  hardly  stand 
as  a  sole  explanation.  The  amount  of  free  lime  in 
properly  manufactured  set  cement  is  small  and  the 
combination  of  this  amount  with  sulphate  could  not 
explain  the  observed  effect.  Continued  extraction  of 
lime  is  necessary  and  suitable  conditions  for  this  pro- 
cess are  produced  by  the  presence  of  sodium  and  mag- 
nesium sulphates.  This  alone  is  enough  to  cause  the 
weakening  of  the  concrete  and  loss  of  the  cementing 
qualities  of  the  silicates.  The  crystallizing  of  the 
gypsum  no  doubt  contributes  to  the  final  results  by 
causing  fissures  in  the  weakened  concrete  and  thus 
facilitating  the  access  of  the  harmful  sulphate  waters 
to  the  interior  portions  of  the  concrete. 

One  must  not  draw  the  conclusion  that  the  above 
statement  explains  everything  about  the  disintegra- 
tion of  concrete  by  sulphate  waters.  There  probably 
are  other  contributing  factors.  There  can  be  little 
doubt  that  the  process  described  above  can  by  itself 
cause  complete  disintegration  of  lime  silica  cements. 
But  there  may  be  contributing  factors  which,  if  ex- 
cluded, would  cause  a  slowing  up  of  the  action  to 
such  an  extent  as  to  lose  its  seriousness.  At  pres- 
ent the  only  remedy  known  is  the  manufacture  of 
concrete  of  low  permeability  and  high  strength,  and 
this  is  only  an  expedient  for  lengthening  the  life  of 
the  structure.  The  only  certain  remedy  is  the  ex- 
clusion of  sulphate  waters  of  high  concentration  from 
contact  with  the  concrete  and  tried,  cheap,  efficient 
means  for  this  are  not  available.  Substitution  of  the 
calcium  aluminates  possessing  cementing  qualities  in 
place  of  the  calcium  silicates  has  led  to  the  develop- 
ment of  the  so-called  "electric  cement"  and  "ciment 
fondu",  but  further  work  is  necessary  before  one  can 
determine  the  resistance  of  these  to  the  action  of 
sulphate  waters. 
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'J'lu!  house  shown  on  the  accompanying  drawings 
lias  lately  hecn  built  in  one  of  the  residential  districts 
of  Montreal  and  was  designed  by  Mr.  Alcide  Chausse, 
a   prominent   architect   of   that   city. 

'J~his  house  contains  two  superimposed  residences. 
It  is  compact  but  at  the  same  time  airy  and  well 
lighted,  as  will  be  readily  seen  from  the  accompanying 
illustrations.  The  necessary  ground  for  a  house  of 
the  size  shown  here  is  i)0  ft.  x  40  ft.,  including  an 
allowance  for  a  10-ft.  passage.  The  house  measures 
.'iO  ft.  in  frontage  by  37  ft.  in  depth,  with  a  :VA  ft.  ex- 
tension. The  foundations  are  of  concrete  and  the 
walls  of  solid  brick.  The  ground  floor  contains 
spacious  living  and  dining  rooms,  measuring  11x14 
ft.  and  11x17  ft.  ")  in.  respectively.  There  is  in  the 
dining  room  a  large  brick  fireplace  with  tile  base,  on 
each  side  of  which  arc  china  cabinets.  There  is  a 
fireplace  in  the  living  room,  which  also  contains  an 
extra  large  bay  window.  Ample  room  is  provided  for 
large  wardrobes  in  the  bedrooms.  There  is  adjoining 
the  hall  a  large  storage  or  tnink  room  to  which  arc 
comucted  large  cedar  cupboards  for  fur  storage.  The 
kitchen  part  of  the  house  is  exceptionally  well  equip- 
ped. It  is  well  lighted  and  contains  a  warm  and  a  cold 
pantry. 

The  floor  of  the  ui)per  residence  is  divided  simi- 
larly to  the  lower  floor,  with  the  exceptions  of  the 
addition  of  a  den  10x6  ft.  3  in.,  situated  above  the 
entrance  to  the  lower  residence. 

The   interior   walls  are   finished  with   cornices   and 


all  flooring  is  of  hardwood.  There  are  front  and  back 
verandahs  for  both  residences.  The  cellar  contains 
storerooms    and    two    independent    coal    bins    and    fur- 


naces, besides  a  large  finished  space  for  the  use  of  the 
tenants. 

The  cost  of  this  double  house  was  $20,000,  which 
price  includes  a  double  garage,  of  fireproof  construc- 
tion, each  stall  measuring  18  ft.  .^  in.  x  9  ft.  .'•  in. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  city  council  at  Halifax  recently  authorized  the  ex- 
penditure of  $50,000  for  a  war  memorial. 

The  city  council  at  Fort  William,  Ont.,  recently  author- 
ized the  expenditure  of  $40,000  on  the  development  of  Chip- 
pewa Park. 

Saskatoon  building  permits  so  far  this  year  total  $1,566,- 
899,  more  than  treble  the  amount  for  the  same  period  last 
year. 

Damage  estimated  at  $1,000  was  caused  by  a  fire  recently 
at  the  plant  of  W.  E.  Dillon  &  Co.,  sheet  metal  works, 
Jarvis  St.,  Toronto. 

On  October  1  the  ratepayers  at  Edmonton,  Alta.,  will 
vote  on  a  by-law  authorizing  the  expenditure  of  $325,000 
for  the  erection  of  a  municipally  controlled  power  plant. 

A  fire  at  the  plant  of  the  Grimsby  Brick  &  Terra  Cotta 
Company,  Grimsby,  Ont.,  resulted  in  damage  estimated  at 
$20,000.  It  is  reported  that  the  company  will  probably  re- 
build. 

Forty  members  of  the  American  Association  of  Port 
Authorities,  which  met  in  annual  convention  at  Toronto  re- 
cently, visited  Montreal  after  the  convention  for  the  purpose 
of  inspecting  the  harbor  and  port  facilities. 

By  an  almost  unanimous  vote,  the  tax  payers  of  Calgary 
ratified  the  agreement  of  the  city  with  the  Imperial  Oil 
Limited  for  the  establishment  of  a  $2,500,000  oil  refinery 
here.  The  only  concession  asked  by  the  company  was  that 
their  assessment  be  fixed  at  $250,000  for  20  years.  A  start 
on  actual  construction  is  expected  shortly. 

A  six-year  combined  course  in  art  and  architecture  will 
shortly  be  instituted  by  the  Department  of  Architecture  of 
the  University  of  Toronto,  according  to  an  announcement 
made  at  the  annual  convention  of  the  Ontario  Association 
held  in  Hamilton  recently.  The  new  curriculum  will  be  in- 
troduced as  soon  as  the  Board  of  Governors  ratifies  the  plan. 

A  complete  examination  of  the  water  works  plant  at 
Kingston,  Ont.,  to  determine  the  cause  of  impurity  of  the 
water,  was  made  recently,  but  not  a  single  defect  was  ap- 
parent in  the  entire  system.  It  is  thought,  therefore,  that 
the  source  of  supply  in  the  lake  must  be  contaminated  and 
if  so,  the  pipe  will  have  to  be  extended  to  a  purer  source. 

The  total  area  of  pavements  laid  at  Hamilton  so  far  this 
year  is  110,000  square  yards,  as  compared  with  a  total  of 
100,000  square  yards  of  asphalt  laid  during  1921.  The  works 
program  is  not  completed  as  yet,  and  it  is  anticipated  that 
paving  operations  will  be  carried  on  until  the  end  of  the 
year,  if  an  open  winter  is  experienced. 

An  agreement  has  been  reached  between  the  contractors 
and  carpenters  at  Brantford,  Out.,  which  calls  for  a  44-hour 
week,  with  a  minimum  wage  for  journeymen  carpenters  of 
70  cents  an  hour,  union  carpenters  only  to  be  employed, 
unless  the  union  is  not  in  a  position  to  supply  the  demand 
for  men  within  24  hours  after  application. 

Tenders  will  be  received  on  October  4  for  the  construc- 
tion of  a  new  Arts  Building,  in  connection  with  the  huge 
development  scheme  of  the  Western  University  of  London, 
which  will  cost  approximately  $500,000.  Contracts  recently 
were  let  for  a  Science  Building  of  similar  value,  and  a  new 
$250,000  bridge  to  the  University  grounds  is  well  under  way. 

Carpenters,  plasterers,  tinsmiths  and  sheet  metal  workers 
are  in  great  demand  in  Winnipeg  at  the  present  time,  accord- 


ing to  J.  Neish,  superintendent  of  the  trades  and  casual 
branch  of  the  local  bureau  of  the  Employment  Service  of 
Canada,  but  the  officials  are  experiencing  difficulty  in  finding 
men  to  fill  the  positions. 

The  large  new  plant  of  the  Canadian  Firestone  Tire  & 
Rubber  Company  at  Hamilton  is  getting  under  way  and  it 
is  expected  that  within  a  few  weeks  time  a  full  staff  of  500 
men  will  be  employed.  Another  favorable  development  in 
the  industrial  situation  in  Hamilton  was  the  re-opening  re- 
cently of  the  molding  plants  of  the  International  Harvester 
Company. 

A  convention  of  representatives  and  officials  of  the  town- 
ships and  municipalities  of  Waterloo  County,  Ont.,  was  held 
at  Preston  recently  to  discuss  the  road  problems  of  the 
county  and  a  number  of  resolutions  were  formulated  and 
forwarded  to  the  Highway  Department.  Following  the  meet- 
ing the  delegates  were  tendered  a  banquet  at  Bernhardt's 
Hall,  being  the  guests  of  the  Preston  Town  Council. 

Mr.  P.  J.  Veniot,  minister  of  public  works  of  New 
Brunswick,  announced  recently  that  at  a  conference  with 
P.  L.  Squires,  chairman  of  the  executive  of  the  Canadian 
Good  Roads  Association,  arrangements  were  made  for  a 
meeting  of  representatives  of  provinces  interested  in  road 
work  under  the  Federal  aid  scheme.  It  will  be  held  in  Mon- 
treal at  a  date  to  be  arranged  later. 

The  Department  of  Roads,  Quebec,  has  announced  that 
the  Levis-St.  Lambert  Highway,  the  second  national  highway 
between  Quebec  and  Montreal,  will  be  completed  next  fall. 
The  total  length  of  this  highway  will  be  180  miles,  90  miles 
of  which  is  practically  completed  now.  The  road  will  cost, 
it  is  estimated,  $1,500,000,  which  is  just  about  half  the  cost 
of  the  Quebec-Montreal  highway. 

This  year's  house  building  program  at  loco,  B.  C,  where 
a  townsite  is  being  created  around  the  Imperial  Oil  Com- 
pany's refinery,  will  be  completed  with  the  erection  of  four 
bungalows,  the  contract  for  which  was  awarded  to  the  Do- 
minion Construction  Company  recently.  This  will  bring  the 
number  of  dwellings  erected  this  year  up  to  19.  This  de- 
velopment started  about  a  year  and  a  half  ago  and  with  this 
year's  program  the  total  number  of  homes  will  be  72,  care- 
fully laid  out  in  a  model  townsite  plan.  The  scheme  is 
financed  by  the  company,  who  in  turn  sell  the  houses  to  the 
employees  on  very  easy  terms. 


Personal 

Mr.  E.  L.  Cousins,  general  manager  and  chief  engineer 
of  the  Toronto  Harbor  Board,  was  elected  third  vice-presi- 
dent of  the  American  Association  of  Port  Authorities  at 
their  recent  convention  in  Toronto. 


Obituary 

Mr.  John  Reid  Duncan,  manager  of  the  Vulcan  Iron 
Works,  of  British  Columbia,  died  recently  as  a  result  of 
injuries  sustained  in  an  aeroplane  accident.  Deceased  was 
on  his  way  to  keep  an  appointment  with  Hon.  J.  D.  King, 
Minister  of  Public  Works,  at  Sumas  Lake,  when  the  pilot, 
Major  Claire  McLaurin,  in  attempting  to  make  a  landing, 
lost  control  of  the  machine  which  fell  killing  him  and  fatally 
injuring  Mr.  Duncan.  A.  L.  Hartridge,  a  mechanic,  who  was 
also  in  the  machine  when  it  fell,  escaped  with  painful  in- 
juries to  his  back  and  leg.  Mr.  Duncan  was  42  years  of  age 
and  had  received  his  training  in  the  iron  and  steel  business 
in  Scotland.  He  had  been  manager  of  the  Vulcan  Iron 
Works  for  the  past  13  years  and  was  in  full  charge  of  the 
huge  Sumas  reclamation  scheme  which  is  being  carried  out 
in  British  Columbia. 
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Transportation  Changes 


The  three  reports  which  have  been  recently  re- 
ceived by  the  province  of  British  Columbia  on  the 
problem  of  the  Pacific  Great  Eastern  Railway  in- 
cidentally serve  to  emphasize  the  (revolutionary 
changes  which  are  in  progress  in  the  conception  and 
practice  of  the  business  of  transportation  on  this  con- 
tinent. The  difficulties  of  this  railroad,  while  primarily 
due  to  disregard  of  fundamental  economic  principles 
when  the  broad  lines  of  the  scheme  were  drawn,  have 
been  accentuated  by  the  fact  that  the  line  parallels, 
for  practically  its  entire  best  productive  section,  the 
old  Cariboo  Trail,  now  a  well  kept  highway  and  the 
traditional  freighting  route  for  everything  going  in  to 
"the  upper  country."  In  spite  of  the  great  differences 
between  the  rates  charged  by  the  motor  freighters 
ojierating  on  the  road  as  compared  with  the  rail  rates, 
a  considerable  proportion  of  the  passenger  and  fast 
light  freight  continues  to  travel  over  the  road,  owing 
to  the  rajjid  and  conveiiieiit  service  ])ossible  where 
light  units  such  as  motor  cars  are  in  use. 

One  of  the  authorities  consulted  by  the  govern- 
ment advocates  the  adoption  of  light  motor  units  for 
the  rail  service,  in  which  recommendation  the  report 
follows  the  trend  of  railroad  practice  elsewhere,  forced 
to  this  action  by  similar  competition.  Another  of 
the  authorities,  dealing  with  the  question  of  the  com- 
peting highway,  makes  the  suggestion  that  this  trunk 
road  should  be  put  upon  a  toll  basis  for  through  traffic 
which  competes  with  the  railroad,  and  that  the  pro- 


ceeds of  toll  should  be  devoted  to  the  improvement 
of  the  system  of  feeding  market  roads,  and  pre- 
sumably to  the  upkeep  of  the  trunk  road  itself. 

The  system  of  the  tolls  on  main  roads  was  in  use 
at  a  time  before  the  railroads  had  taken  freight  trans- 
portation off  the  roads  to  the  then  new  arteries,  and 
it  is  regarded  by  some  as  entirely  logical,  with  freight 
trending  back  to  the  roads,  that  a  partial  return  to 
the  toll  system  should  be  open  for  consideration. 
This  would  be  a  means  of  establishing  a  fairer  basis 
for  competition  than  now  exists  as  between  the  un- 
organized freighters  and  the  railways,  and  would  be 
far  preferable  to  any  attempt  to  fight  the  independent 
motor  freighter  out  of  business  altogether. 

The  latter  tactics  are  being  jjursued  at  the  pres- 
ent time  by  a  group  of  short  roads  in  the  south-east- 
ern states,  which  have  banded  together  in  an  attempt 
to  secure  legislation  which  will  eliminate  this  sort 
of  competition.  The  attempt  can  hardly  be  success- 
ful. Change,  based  on  mechanical  improvements  such 
as  this  is,  cannot  be  blocked  permanently  by  the  old 
order,  and  a  far  preferable  line  of  attack  is  the  one 
which  is  aimed  at  the  discovery  of  methods  of  regula- 
tion which  will  put  the  railroads  as  well  as  the  high- 
ways in  a  position  to  handle  the  traffic  in  harmony 
with  economic  requirements. 

These  two  suggestions,  both  made  by  engineers 
of  many  years  experience  in  transportation  work, 
seem  to  contain  the  germ  of  a  probable  satisfactory 
.solution  of  the  new  problem. 

Fire  Prevention  Campaign 


By  royal  proclamation.  His  Excellency,  the  Gov- 
ernor General  of  Canada  has  designated  October  9th 
as  Fire  Prevention  Day*  During  this  present  week, 
lessons  on  fire  prevention  subjects  will  be  given  in 
every  public  school,  public  meetings  will  be  held  in 
many  of  the  large  cities,  towns  and  villages,  and  the 
owners  and  occupants  of  property  everywhere 
throughout  Canada  will  be  counselled  to  give  special 
attention  to  the  removal  of  fire  hazards  from  their 
premises. 

Fire  waste  is  one  of  the  most  serious  economic 
problems  confronting  Canada  at  the  present  time. 
The  public  in  general  is  vitally  affected  by  the  tre- 
mendous losses  anntially  incurred  by  fire  and  the 
enormous  expenditures  rendered  necessary  to  ade- 
quately protect  life  and  property  from  its  ravages. 
Seeing  that  at  least  eighty-five  per  cent  of  all  fires  are 
caused  by  carelessness  and  can  therefore  be  prevent- 
ed, it  is  the  obvious  duty  of  municipal  authorities, 
fire  department  officials,  boards  of  trade  and  other 
representative  citizen  bodies  to  bring  the  matter  to 
the  attention  of  the  people. 

Some  of  the  facts  relative  to  Canada's  fire  loss 
are  best  emphasized  in  the  Governor  General's  pro- 
clamation, which  is  given  herewith  as  hest  indicating 
what  is  desired  in  connection  with  the  fire  prevention 
campaign. 

Whereas,  it  is  authoritatively  stated  that  during 
the  past  decade  in  Canada  more  than  3.000  persons 
have  lost  their  lives  and  insurable  property  having  a 
value  in  excess  of  $2.S0.000.000  has  been  destroyed  by 
fire; 

And  whereas  the  loss  from  this  cause,  which  in 
the  year  1921  reached  the  unparalleled  total  of  $45,- 


960 


THE    CONTRACT    RECORD 


No.  83 


Canada's  Engineers— Angus  Smith,  C.E, 


The  name  of  Angus  Smith,  C.E.,  is  widely  known 
among  municipal  engineers  of  Canada,  and,  although 
a  graduate  of  the  School  of  Practical  Science,  Toronto, 
1894,  Mr.  Smith  has  recently  graduated  from  civil  or 
city  engineering  into  the  commissioner  or  city  man- 
ager class,  being  Public  Utilities  Commissioner  of 
Calgary,  Alta.  This  is  a  comparatively  new  field  for 
civil  engineers,  whose  training  eminently  fits  them  for 
the  duties  of  city  commissioner  or  city  manager. 

Commissioner  Angus  Smith  has  had  a  wide  and 
varied  experience  as  a  city  engineer,  and  has  paid  spec- 
ial attention  to  pavement  construction,  as  attested  by 
the  very  excellent  pavements  in  Regina,  Sask.,  ana 
Victoria,  B.  C.  The  Ross  Bay  and  Dallas  Marine 
drive  foreshore  protection  sea  walls  in  Victoria,  B.  C, 
are  monuments  to  Mr.  Smith's  thoroughness  and  re- 
liability in  engineering  practice. 

Mr.  Smith  has  been  given  the  degree  of  Civil  En- 
gineer from  Toronto  University,  is  also  a  member  of 
the  Engineering  Institute  of  Canada,  and  a  member  of 
the  Professional  Engineers  of  Alberta. 


000,000,  is  rapidly  increasing  despite  the  praise- 
worthy efforts  of  numerous  agencies  made  for  its 
abatement ; 

And  whereas  in  addition  to  this  recorded  waste  of 
human  life  and  created  resources,  forest  fires  annually 
destroy  merchantable  timber  worth  many  millions  of 
dollars  and  immature  forest  growth  of  inestimable 
potential  value  thus  adversely  affecting  one  of  Can- 
ada's most  important  branches  of  industry,  deplet- 
ing our  natural  heritage  of  forest  wealth  and  impov- 
erishing, if  not  entirely  destroying,  the  future  pro- 
ductiveness of  large  forest  areas ; 

And  whereas  the  waste  thus  occasioned,  repre- 
sented in  terms  of  human  life,  money,  labor,  time 
and  natural  resources,  cannot  be  re-created  but  is  an 
absolute  and  irrevocable  loss  largely  distributed  over 
the  entire  population  through  the  agency  of  fire  in- 
surance which  imposes  an  inesca])able  and  burden- 
some tax  upon  industry  and  thrift  and  substantially 
adds  to  the  cost  of  living ; 

And  whereas  it  is  shown  by  reliable  statistics  that 
at  least  ninety  per  cent,  of  the  fires  which  occur  origi- 
nate either  directly  or  indirectly  through  inexcusable 
ignorance  and  neglect  and  are  therefore  preventable 
and  that  the  exercise  of  reasonable  prudence  and 
proper  carefulness  on  the  part  of  responsible  individ- 
uals would  reduce  losses  by  fire  in  Canada  to  the 
comparatively  insignificant  proportions  of  losses  in 
other  countries ; 

And  whereas  economic  and  humanitarian  consid- 


erations imperatively  demand  that  human  life  and  ma- 
terial resources  in  Canada  be  so  far  as  possible  con- 
served in  order  that  the  nktional  prosperity  may  be 
maintained  amidst  world  wide  competitive  conditions 
and  that  the  general  welfare  of  the  people  may  be 
measureably  increased  ; 

And  whereas  it  is  desirable  that  the  attention  of 
the  public  be  directed  to  the  extent  and  underlying 
causes  of  the  preventable  loss  of  life  and  property  by 
fire  and  to  the  best  and  most  practicable  means  for 
its  control  and  that  a  specific  period  of  the  year  be 
set  apart  and  properly  designated  for  the  dissemina- 
tion of  such  information ; 

Now  know  ye  that  Ave,  by  and  with  the  advice  of 
Our  Privy  Council  of  Canada,  have  thought  fit  to  ap- 
point and  do  appoint  Monday,  the  ninth  day  of 
Octoiber,  in  this  present  year,  as  "Fire  Prevention 
Day,"  and  we  do  recommend  to  all  Our  loving  sub- 
jects that  on  that  day  or  at  some  time  during  the 
week  immediately  preceding  as  may  be  found  most 
practicable, — 

1.  All  dwellings  and  their  surroundings  be  care- 
fully inspected  by  their  occupants  and  all  conditions 
likely  to  cause  or  promote  the  spread  of  fires  removed. 

2.  All  public  buildings,  stores,  warehouses)  and 
factories  be  inspected  and  cleaned  of  rubbish  in  order 
to  reduce  fire  hazards  and  maintain  health  and  safety. 

3.  All  hotels,  theatres,  asylums,  hospitals  and 
other    institutional    buildings   be    inspected    and    pro- 
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vision  made  for  all  changes  necessary  to  protect  the 
occupants  from  danger  in  the  event  of  fire. 

4.  Mre  drills  be  held  for  the  children  in  all  schools, 
for  the  inmates  of  all  institutions  and  for  the  em- 
ployees ill  all  large  stores  and  factories  in  order  that 
a  greater  degree  of  safety  may  be  ensured  by  ac(|uaint- 
ing  the  occupants  with  the  best  and  most  expeditious 
mode  of  exit  in  time  of  danger. 

5.  Special  instructions  on  the  subject  of  fire  pre- 
vention be  given  by  the  teachers  and  by  municipal 
officials  in  the  schools  and  th;rt  such  appropriate 
literature  as  may  be  made  available  be  distributed  to 
the  pupils. 

6.  Boy  Scout  leaders  give  instructions  to  the 
troops  under  their  control  as  to  the  best  means  of  co- 
operating with  munici|)al  fire  departments  in  the  pre- 
vention and  extinguishment  of  fires  and  especially  as 
to  the  desirability  of  qualifying  for  the  fireman's 
badge. 

7.  Operators  of  lumber  camps,  settlers,  campers, 
hunters  and  others  who  may  from  time  to  time  enter 
our  national  parks  and  forest  areas  acquaint  them- 
selves with  all  laws,  regulations  and  precautionary 
rules  devised  and  established  for  the  safeguarding  of 
the  woods  against  fire. 

8.  All  legislation  and  regulations  enacted  or  issued 
by  Dominion,  provincial  or  municipal  authorities  deal- 
ing with  fire  prevention  be  given  publicity  by  the 
municipal  officials  and  that  by  public  meetings  or 
otherwise  as  may  to  them  seem  most  fit,  they  en- 
deavour to  impress  upon  the  citizens  the  national 
importance  of  safeguarding  life  and  property  from 
loss  by  fire. 


studding  in  the  tested  areas,  after  removing  sections 
of  the  gypsum  and  plaster  protective  covering,  showed 
them  to  be  in  an  undamaged  condition.  Fires  were 
placed  on  the  roof,  against  the  outside  and  in  the 
interior  of  the  building,  burning  for  a  considerable 
time  and  being  allowed  to  go  out  of  their  own  ac- 
cord. The  damage  done  was  practically  nil,  there 
being  but  one  small  crack  in  the  building." 


Gypsum   Withstands  Fire 

Experiment  at  Chatham,  Ont.,  Demonstrates 

the  Effectiveness  of  Gypsum  as  a 

Fire  Resisting  Material 

The  effectiveness  of  gypsum  materials  as  fire  re- 
tarding agents  was  remarkably  demonstrated  by  a 
fire  test  carried  out  recently  in  Tecumseh  Park, 
Chatham,  Ont.,  the  experiment  being  arranged  for  the 
benefit  of  the  fire  chiefs  of  the  Dominion  who  were 
assembled  in  convention  at  Chatham.  The  first 
demonstration  was  carried  out  in  a  building  erected 
by  the  Ontario  Gypsum  Company,  with  gypsum  board 
on  wood  studding.  It  was  filled  with  dry  hay.  wood, 
oil  and  other  combustible  materials  and  set  on  fire. 
The  heat  was  naturally  terrific  but  the  fire  was  allow- 
ed to  follow  its  own  course  and  after  it  died  away, 
a  stream  of  water  from  a  fire  hose  was  turned  upon 
it.  Outside  of  being  blackened  and  stained  by  smoke, 
the  house  was  uninjured  and  examination  showed  that 
the  studding  and  frame  work  beneath  the  gyi)sum 
board  were  uncharred  and  in  as  good  condition  as 
when  first  erected. 

.'Vnother  demonstration  showed  the  effective  work 
done  by  sprinkler  systems.  Both  interior  and  ex- 
terior of  a  wooden  building  were  equii)ped  with  an- 
l)aratus  of  this  character,  which  came  into  play  al- 
most immediately  upon  the  commencement  of  a  fire 
within  the  building. 

The  fire  chief  of  Ch»tham.  in  commenting  on  the 
splendid  manner  in  which  gyi^sum  withstood  the  test, 
stated    ".\n    examination    of    the    wood    joisting    and 


Montreal   Harbor  Works 

Operations  are  Under  Way  for  the  Enlarge- 
ment of   Piers  and    Docks   and   the 
Improvement  of  Shipping 
Facilities 

Plans  for  extensive  harbor  improvements  in  Mon- 
treal approved  by  the  Minister  of  Marine  and  Fish- 
eries were  put  into  operation  recently  when  dredges 
commenced  work  at  the  end  of  Alexandra  pier,  pre- 
paring the  way  for  an  extension  of  300  feet  to  the 
present  1,000  foot  construction.  The  addition  will 
be  built  by  the  .\tlas  Construction  Co.,  Limited,  whose 
tender  of  $295,250  was  recently  accepted  by  the  Har- 
bor Commissioners.  According  to  the  terms  of  the 
contract  the  crib-work  sub-structure  will  be  com- 
pleted by  October  31  next,  the  lower  half  of  the  super- 
structure by  December  15,  and  the  whole  of  the  work 
not  later  than  May  31,  1923. 

Within  the  next  few  days  work  will  be  com- 
menced by  the  same  firm  on  a  similar  extension  to 
King  Edward  pier,  which  is  to  be  completed  by  June 
15,  1923,  and  for  which  the  company  will  receive  the 
sum  of  $314,700. 

This  fall  will  also  see  the  beginning  of  the  im- 
mense new  grain  elevator  to  be  constructed  at  Tarte 
pier,  which  is  to  be  built  in  sections  and  added  to 
as  the  requirements  of  the  port  dictate.  The  chief 
engineer  of  the  port  stated  that  plans  have  been  com- 
pleted for  construction  of  the  first  unit,  and  that  this 
is  expected  to  be  in  operation  by  the  fall  of  1923. 
Each  unit  will  be  self-contained.  When  completed, 
the  Tarte  pier  elevator  will  be  one  of  the  largest  in 
the  world,  with  a  storage  capacity  of  from  eight  to 
ten  million  bushels.  The  capacity  of  the  first  unit 
constructed  will  be  two  million  bushels. 

The  addition  of  300  feet  to  the  length  of  Jacques 
Cartier  pier,  work  on  which  has  been  going  on 
throughout  the  present  summer,  has  now  been  com- 
pleted, and  the  construction  of  double-storey  sheds 
similar  to  those  on  the  old  part  of  the  pier  will  be 
commenced.  Very  satisfactory  progress  is  being 
made  with  the  work  of  deepening  the  channel  ap- 
proach to  Bickerdike  pier,  for  which  the  sum  of 
$97,849  was  allocated  in  the  proposals  submitted  to  the 
Hon,  E.  Lapointe  by  the  Harbor  Commissioners. 

The  commissioners'  new  extension  jetty  at  ele- 
vator No.  2,  especially  constructed  for  the  speedy 
loading  of  tramp  grain  steamers,  was  put  into  oi)era- 
tion  for  the  first  time  some  days  ago.  when  grain  was 
supplied  to  the  steamer  Grainton.  The  jetty  will  be  able 
to  supply  grain  to  two  vessels  simultaneously  at  the 
rate  of  80,000  bushels  an  hour,  or  40.000  bushels  an 
hour  each.  The  system  is  convertible  and  will  per- 
mit three  or  all  of  the  belts  to  be  used  to  load  one 
steamer,  when   necessary. 
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How  Building  Design  is  Influenced  by 
Mechanical  Equipment 

The  Necessity  of  Providing  for  Such  Facilities  as  Water,  Gas,  Electricity 

and  Steam  Conductors,  Ventilation,  Refrigeration,  Elevators,  etc., 

Has  an  Important  Bearing  on  the  Structural  Layout 


How  the  structural  design  of  such  large  buildings 
as  offices,  hotels  and  apartments  is  influenced  by 
considerations  of  the  various  mechanical  appliances 
and  equipment  required  for  such  'buildings  was  the 
subject  of  a  recent  paper  read  before  the  Western 
Society  of  Engineers  !by  H.  L.  Clute,  chief  engineer 
of  the  Arcade  Steam  Heating  Co.,  Chicago.  An  ab- 
stract of  this  is  given  below,  as  indicating  how  ade- 
quate provision  must  be  made  for  the  installation  of 
service  plant : 

Mechanical  equipment  of  a  building  is  that  part 
which  furnishes  such  utilities  as  water,  gas,  electrici- 
ty, steam,  conveyance,  ventilation  and  refrigeration. 
In  preparing  the  preliminary  and  structural  design  of 
the  building  it  is  necessary  to  have  a  general  con- 
ception of  the  equipment  to  be  provided,  or  when  too 
late  it  m'ay  be  found  difficult  to  make  suitable  pro- 
vision and  arrangement. 

Three  classes  of  equipment  are  practically  com- 
mon to  all  buildings :  plumlbing,  electric  wiring  and 
steam.  Plumbing  includes  drainage,  water  supply, 
gas  and  often  vacuum  cleaning..  Wiring  is  for  light, 
power,  telephones,  signal  system,  clock  system,  tel- 
autograph and  special  puri:ioses.  .Six  semi-common 
classes  are  elevators,  ventilation,  electric  generation, 
refrigeration,  pneumatic  tubes  and  sprinkler  system. 
Speicial  installations  are  required  to  serve  hotel  kit- 
chens and  laundries,  theater  stages  and  similar  cases. 
Each  installation  may  'be  divided  into  three  ciasses : 
Apparatus,  conductors  and  accessories. 

Equipment  is  Often  Complex 

To  illustrate  the  complexity  of  the  equipment,  the 
water  installation  may  include  the  following:  Two 
mains  for  cold  Avater  (at  city  pressure  and  high  pres- 
sure) ;  two  hot  water  mains  each  with  supply  and 
circulation  return  systems ;  a  main  and  return  for 
drinking  water;  'brine  supply  and  return  mains,  and 
hig'h  and  low  level  drainage  and  storm  water  mains. 
Steam  distribution  may  include  high,  medium  and 
low  pressure  service,  each  with  supply,  return  and 
drip  mains.  In  a  typical  example  there  may  be  thirty 
systems  of  horizontal  pipe  mains  each  with  five  to  ten 
risers  or  vertical  lines  through  the  building,  and  each 
riser  with  four  to  forty  branches.  These  mains  are 
at  different  levels,  with  risers  extending  either  up- 
ward or  downward.  Interspersed  with  these  pipes 
will  be  from  five  to  twenty  duct  lines,  with  branches, 
pneumatic  tubes  and  electric  feeders. 

Structural  provisions  for  such  equipment  include 
ample  floor  area  for  machinery  and  apparatus,  con- 
tinuous horizontal  and  vertical  spaces  for  mains  and 
risers,  space  for  offset  for  branches,  and  faciliites  for 
convenient  operation  and  maintenance.  In  the  ideal 
condition  all  the  mains  would  have  the  shortest  pos- 
sible leads  from  producing  apparatus  to  utilizing  ap- 
paratus, but  paralleling  the  main  axes  of  the  build- 
ing. But  in  the  actual  condition  the  eiquipment  is 
twisted  and  distorted  to  keep  it  out  of  the  way  and 


out  of  sight.  This  arrangement  of  the  equipment  to 
meet  actual  conditions  with  efficiency  and  economy 
is  sometimes  one  of  the  principal  problems  of  the  me- 
chanical engineer.  , 

Pipe  Mains  and  Basement  Girders 

Piping  is  grouped  usually  at  basement  ceilings 
more  than  at  any  other  place,  and  here  trouble  is 
caused  by  deep  beams  and  girders.  In  g'eneral  the 
profile  of  the  main  must  be  a  straight  line  with  only 
a  slight  inclination  from  the  horizontal.  For  this  rea- 
son the  entire  main  must  be  below  the  bottom  of  the 
deepest  girder,  except  when  some  special  provision 
is  made.  One  building  has  most  of  the  girders  26  in. 
deep  and  some  32  in.  deep.  As  the  mains  must  be 
below  the  latter,  this  (brings  them  far  below  the  ceil- 
ing and  makes  an  unsightly  arrangement. 

This  problem  is  one  for  the  structural  engineer. 
Of  course  the  economical  section  of  a  girder  is  a  deep 
one.  To  provide  the  necessary  strength  by  increas- 
ing the  width  of  girder  instead  of  the  depth  in  order 
to  maintain  a  uniform  depth  would  involve  extra  ex- 
])ense.  But  in  certain  casies  this  construction  expense 
would  be  warranted  by  the  saving  in  expense  for 
mechanical  installations  and  by  the  greater  conven- 
ience and  relia'bility  in  the  operation  of  the  mechani- 
cal plant.  Pipes  are  sometimes  laid  through  holes  in 
the  centre  of  steel  girders,  but  with  reinforced  con- 
crete there  would  be  the  liability  of  interference  with 
the  reinforcing  bars,  especially  wliere  the  girders  are 
of  varying  depths. 

Pipes  and   Floor   Framing 

In  the  upper  part  of  the  building,  pipe  mains  are 
laid  usually  above  suspended  ceilings,  but  here  also 
the  depth  of  beams  and  girders  is  a  factor..  In  some 
cases  a  certain  depth  of  furring  has  been  assumed 
below  the  ceiling  panel  and  is  found  to  be  insuffi- 
cient for  the  piping..  Then  some  method  of  increas- 
ing the  depth  must  be  found.  Sometimes  the  pipes 
are  carried  down  and  around  in  cornices  and  false 
beams  across  the  panels.  This  may  be  necessary  but 
is  objectionable  in  requiring  an  excessive  number  of 
turns  or  bends  in  the  piping.  Where  a  floor  filling  of 
not  less  than  5  in.  depth  is  available  certain  mains 
may  be  laid  in  this  fill. 

A  double  floor  at  some  point  in  the  height  of  the 
building  is  very  desirable,  especially  in  hotel  build- 
ings where  there  are  a  certain  number  of  special 
floors  in  the  lower  portion  and  typical  or  uniform 
floors  above.  I  believe  that  in  time  every  hotel  build- 
ing will  be  designed  with  a  double  floor  construction 
above  the  special  floor  and  below  the  typical  floors, 
because  all  of  the  pipes  and  risers  coming  down  the 
upper  part  of  the  interior  of  the  building  must  be  dis- 
posed of.  They  must  be  offset  individually  and  car- 
ried down  columns  and  in  partitions  and  special 
places  with  various  crooks  and  turns,  or  they  must 
be  collected  together  at  mains  in  a  floor  space  below 
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the  typical  floors.      To  permit  free  access  this  space 
should  be  at  least  3  ft.  high. 

One  of  these  floors  is  the  main  load-'bearing  floor 
and  the  other  is  an  auxiliary  floor  of  short  spans, 
either  suspended  from  the  main  or  carried  above  it 
on  struts.  The  tendency  is  to  place  the  auxiliary 
floor  below  the  main  floor,  with  the  idea  that  all  the 
deep  ibeams  and  girders  and  trusses  may  be  carried 
in  this  si)ace  and  leave  a  flat  ceiling  below,  whereas, 
if  the  main  floor  were  below  and  the  auxiliary  floor 
above  those  deep  beams  and  girders  would  be  ex- 
posed on  the  ceiling.  This  is  a  mistake.  As  stated 
in  connection  with  basement  mains,  those  beams  and 
girders  will  not  permit  the  passage  of  pipes,  so  the 
depth  of  the  pipe  space  should  ^e  the  required  amount 
below  these  beams,  except  that  under  the  beams  it 
may  be  reduced  and  workmen  may  crawl  under  beams 
and  find  a  working  space  in  the  panels.  In  general 
it  is  best  to  place  the  working  floor  below  and  the 
auxiliary  floor  above,  as  the  soace  between  the  gird- 
ers will  then  be  available  to  add  to  the  height  of  ceil- 
ings in  the  rooms  below. 

Pipes  and  Cable  Shafts 

A  pipe  shaft  of  ample  size  for  riser  trunks  should 
be  provided..  A  wiidth  of  3^^  ft.  is  generally  suffi- 
cient if  the  length  is  great  enough  to  accommodate 
all  the  pipes  in  one  layer.  This  is  usually  placed 
alongside  of  the  smokestack,  and  a  good  arrangement 
is  to  use  a  beam  or  girder  at  the  side  of  the  smoke- 
stack for  a  walkway  in  the  shaft,  building  the  shaft 
of  sufficient  additional  width  to  place  the  pipes. 

Electric  cables  and  feeders  are  carried  up  throug'h 
the  building  at  the  centres  of  approximatelv  equal 
areas,  so  that  the  distances  from  the  cable  shafts  to 
the  sides  of  these  areas  will  be  not  over  about  80  ft. 
If  the  area  of  the  building  is  divided  into  as  many 
units  roughly  of  that  size  as  required,  and  a  cable 
shaft  provided  in  each  one  it  is  a  very  adequate  pro- 
vision. It  is  seldom  the  case  that  the  cable  shaft  is 
carried  up  continuously  from  the  basement  or  lowest 
floor  through  the  building,  but  it  should  be  built  in 
this  way. 

Steam  risers  are  usually  near  the  outside  walls 
and  plumbing  risers  at  the  interior  of  the  building. 
The  former  may  be  furred  in  with  the  columns  or 
carried  up  in  chases.  With  skeleton  construction  it 
is  usually  difficult  to  provide  chases,  but  some  struc- 
tural engineers  are  using  construction  in  which  the 
snandrel  beam  is  4  in.  thinner  than  the  thickness  of 
the  wall,  the  inside  face  of  the  beam  being  set  back 
4  in.  from  the  inside  face  of  the  wall.  This  permits 
of  carrying  up  a  chase  through  the  skeleton  framing 
and  gives  an  excellent  opportunity  to  conceal  the 
steam  risers.  Many  buildings  of  the  better  class  are 
now  having  these  pipes  concealed. 

Interior  risers  are  placed  usually  in  shafts  large 
enough  to  give  working  space  for  a  man  in  mainten- 
ance and  repair  work.  A  width  of  28  in.  is  about  the 
minimum  for  a  plumbing  shaft.  Sometimes  these 
shafts  are  made  continuous,  or  without  the  floor  fill 
at  each  floor,  and  are  then  used  as  the  exbaust  shafts 
for  the  toilet  rooms.  If  the  floor  is  open,  steel  doors 
are  required  for  access.  That  is  fireproof  construc- 
tion. If  they  are  closed  at  each  floor  ordinary  wix)d 
panels  may  be  provided.  If  they  are  left  open  the 
entire  area  has  to  be  framed,  whereas  with  the  closed 
shaft  the  pipes  may  be  carried  up  in  sleeves  between 


the  reinforcing  rods.     It  is  always  a  question  as  to 
which  type  is  best. 

If  the  pipes  or  risers  are  furnished  in  sjiecial  non- 
accessible  shafts  they  are  either  at  the  columns  or  in 
such  special  locations  as  may  be  found  here  and  there. 
If  they  are  at  the  columns  there  is  always  the  ques- 
tion of  space  required ;  in  addition  to  the  amount  re- 
quired by  the  pipes  there  is  always  a  beam  carried 
out  from  the  centre  of  the  column,  leaving  the  only 
available  space  at  one  side  of  this  beam.  It  would 
be  an  advantage  if  there  could  be  some  way  of  design- 
ing twin  beams  where  there  are  a  number  of  shafts 
of  this  kind,  especially  in  office  buildings.  That  is, 
beams  side  by  side,  so  that  the  extra  space  inclosed 
with  the  columns  would  be  entirely  utilized  for  pipes. 
This  plan  would  add  very  little  to  the  size  of  the  col- 
umn. Where  the  pipes  are  placed  in  various  shafts 
wherever  it  may  be  convenient,  no  structural  pro- 
visions are  necessary. 

Elevators 

With  ele<:tric  elevators  the  machines  are  located 
usually  over  the  shafts.  Beam  framing  at  the  floors 
carries  the  guides  and  must  be  designed  for  vertical 
loads  imposed  by  the  emergency  brakes  gripping  the 
guides.  Pits  require  a  deptJh  of  3j/2  to  4  ft.  for  spring 
buffers  or  6  to  8  ft.  for  oil  buffers  and  9  ft.  for  com- 
pensating cables.  In  fact  elevator  manufacturers  are 
always  a.sking  for  deeper  pits.  This  involves  drain- 
age systems,  as  the  pits  are  rarely  watertight. 

Boiler-Room  Space 

Space  provided  for  the  boilers  is  found  frequently 
to  be  inadequate  for  proper  boiler  capacity.  Two 
boilers  are  preferable  to  one  of  equal  caT>acity  in  or- 
der to  provide  for  cleaning  and  reserve.  Three  boilers 
are  preferable  to  two  for  plants  of  over  15.000  sq.  ft. 
of  radiation.  Headroom  is  often  insufficient  owing 
to  a  desire  to  limit  the  depth  of  excavation,  but  there 
should  be  ample  space  over  the  boiler  to  give  free 
access  for  inspection  of  safety  valves,  automatic 
checks,  main  valve  and  other  accessories.  For  cast- 
iron,  return  tubular  and  water-tube  boilers  the  min- 
imum headroom  may  be  taken  as  9,  15  and  28  ft.  re- 
spectively, although  some  water-tube  boilers  require 
32  ft.  and  some  may  be  as  low  as  22  ft.  Thus  the 
type  and  .size  of  boiler  are  factors  in  the  building 
design. 

Space  must  be  provided  for  access  to  all  sides  ot 
the  boiler  and  for  a  firing  floor  in  front.  This  latter 
may  be  from  5  to  10  ft.,  the  latter  being  sufficient  for 
withdrawing  a  mechanical  stoker..  For  protection  of 
the  floor  above  the  boiler  room,  an  insulated  ceiling 
is  preferable  to  air  drculation  in  the  space  over  the 
boilers.  Where  coal  is  fed  by  gravitv  from  a  bunker 
to  the  mechanical  stokers  the  minimum  height  from 
boiler-room  floor  to  bottom  of  bunker  will  be  abou< 
12  ft.  .Allowing  a  40  deg.  slope  for  the  bunker  bot- 
tom, this  gravity  feed  system  will  require  a  base- 
ment or  sub^basement  height  of  about  30  ft.  When 
this  is  not  practicable,  the  main  bunker  mav  be  on 
the  boiler  room  floor  with  a  convevor  carrying  the 
coal  to  an  auxiliary  bunker  which  feeds  the  stokers. 

Smokestack 

The  area  provided  for  this  will  depend  upon  the 
boiler  capacity  together  with  the  thickness  of  insu- 
lation and  the  4  in.  clearance  space  required  by  the 
city  ordinance.  Since  its  height  varies  with  expan- 
sion  and   contraction   it   must   be   supported   at  one 
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])oint,  either  on  a  special  foundation  or  on  a  gfirder 
framing  in  the  superstructure.  The  latter  case  re- 
quires the  special  attention  of  the  structural  eng-ineer. 

Engines 

Where  eng-ines  and  generators  are  installed  a 
height  of  15  ft.  will  usually  be  sufficient  to  provide 
space  for  the  large  amount  of  piping  that  must  be 
placed  along  the  ceiling.  Engine  foundations  must 
not  be  in  contact  with  column  foundations  or  floors, 
a  joint  filled  with  elastic  packing  being  used  in  the 
floor. 

House  Tanks 

Every  ibuilding  of  the  class  noted  requires  house 
tanks  sufficient  for  20  to  60-minute  supply  in  emer- 
gencies. One  hotel  has  two  10,000-gal.  gravity  tanks 
in  the  roof  pent  house  for  domestic  supply.  Other 
buildings  have  two  4,000-gal.  tanks.     With  two  tanks 


one  can  be  cleaned  while  the  other  is  in  use.  Tt)  pro- 
vide support  of  such  tanks  may  involve  special  struc- 
tural design. 

Air    Conditioners 

These  are  often  required  in  connection  with  the 
sui)ply  system  of  ventilating  equipment  and  should 
be  placed  as  nearly  as  possible  in  the  direct  line  of 
travel  from  the  intake  to  the  ventilated  roo-m.  The 
apparatus  includes  a  fan,  motor,  air-washer  and  heat- 
ers, requiring  usually  a  length  of  26  ft.  For  upper 
floors,  the  conditioners  may  be  placed  in  an  interior 
room  which  is  made  available  by  leading  to  it  an 
intake  duct  over  the  ceiling.  A  good  location  in  a 
large  building  is  behind  the  elevators,  the  rear  wall 
of  the  elevator  shaft  being  set  iback  far  enough  to  ac- 
commodate the  conditioner  units,  with  direct  intake 
through  the  wall  to  the  unit. 


Is  Plastering  Up  to  a  High  Standard? 

There  is  Frequently  Inferior  Workmanship  that  May  be  Minimized  by 

Competent  Inspection — Hand  Made  Mortar  is  Disappearing 

— Poor  Sand   Responsible  for  Bad   Plaster 


In  the  "Contract  Record"  of  May  10,  page  412, 
there  was  an  article  entitled,  "  Is  Plaster  Always  Pro- 
perly Sanded?"  In  my  opinion,  this  is  a  very  diffi- 
cult question  to  answer,  more  especially  if  the  plaster- 
ing contractors  are  allowed  to  make  uj)  their  own 
material  on  the  job,  such  as  hair  or  brick  mortar 
that  is'  used  for  interior  or  exterior  plastering.  The 
larger  contractors  of  this  city  very  seldom  use  the  old 
hand-made  mortar  preferring  the  prepared  material 
from  supply  houses  which  comes  properly  mixed  and 
requires  only  the  addition  of  water  to  prepare  it  for 
use. 

Day  of  Hand-Made  Mortar  is  Gone 

Personally,  I  claim  that  the  day  of  hand-made 
mortar  is  gone.  I  would  not  trust  any  mortar  man 
to  make  me  up  any  material  for  interior  plastering 
on  wood  or  brick,  because  to  my  mind,  they  let  the 
lime  burn  before  it  is  run  off  into  their  box.  They 
put  the  hair  in  while  the  lime  is  hot  which  burns  it 
and  it  is  a  question  of  putting  lots  of  sand  in  to  make 
a  large  bed  and  when  they  are  through  thep  have  not 
got  mortar  tout  only  sand  and  dead  lime  mixed  to- 
gether, which  is  no  good  at  all.  The  manufacturers 
wlio  make  the  prepared  materials  for  all  classes  of 
work  give  you  the  right  proportions,  and  the  larger 
contractors  have  no  trouble  whatsoever  with  their 
work  as  far  as  the  material  goes,  as  every  bag  that 
is  sihipped  from  the  factory  carries  the  usual  guaran- 
tee. There  are  many  who  will  not  agree  'with  me  re- 
garding the  manufactured  product,  but  in  my  opinion, 
there  is  no  comparison  whatever  and  I  can  highly  re- 
commend  prepared  materials  every   time. 

The  article  referred  to  stated  that  a  certain  plas- 
tering contractor  digs  out  an  inferior  grade  of  sand 
from  some  al  the  lots  and  uses  it  for  plastering.  To 
my  knowledge,  that  is  not  anything  new  as  contrac- 
tors have  been  doing  this  for  twenty-five  years  in 
the  city  of  Toronto,  mostly  in  speculative  liouse 
work.  The  bricklayer  comes  along,  digs  out  the 
sand   for   the    excavation    in    the    cellar   and    he    uses 
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what  he  wants  for  the  brickwork  on  the  house.  The 
plasterer  comes  along  and  he  uses  it  also.  It  is  al- 
ways loam  sand,  to  which  is  added  a  little  hair,  tihe 
prtKluct  being  called  mortar.  This  kind  of  material 
is  right  in  vogue  today  to  as  great  an  extent  as  ever. 
I  do  not  know  how  we  can  stop  it  and  as  a  result 
buyers  of  such  houses  are  the  sufferers  every  time.. 
They  find  inside  of  a  year  that  the  plaster  not  only 
cracks  but  the  ceilings  fall  down  and  it  cannot  be 
otherwise  'because  really  the  mixture  is  just  sand 
and  burnt  lime  added  together  and  as  not  as  strong 
as  common  mud.  Therefore,  the  public  suf'i'ers  every 
time  from  this  class  of  so-called  plastering  contrac- 
tors. 

An  Inspector  for  Plastering  Work 
I  quite  agree  with  your  article  in  regard  to  some 
of  the  other  trades.  There  is  an  inspector  who  looks 
over  all  the  men's  work  and  unless  it  is  100%  effiici- 
ent,  he  will  not  pass  it.  Consequently,  this  mechanic 
will  try  to  do  his  work  right  so  as  to  assure  his  em- 
ployer that  he  is  a  first  class  workman.  There  should 
be  an  inspector  for  such  an  important  trade  as  plas- 
tering as  in  my  opinion  it  is  the  best  craft  in  the 
building  trades,  but  one  which  is  little  thought  of. 
If  you  were  to  take  out  of  most  of  the  prominent 
buildings  in  the  province  of  Ontario  the  ornamental 
and  decorative  plaster  work,  they  would  be  a  sight 
for  some  museum,  but  half  of  the  ])ublic  imagine  the 
plasterer  is  only  a  fellow  who  slaps  mud  (or  what- 
ever they  call  it)  on  the  wall. 

I  believe  the  day  is  near  at  hand  when  no  hand- 
made material  will  be  allowed  to  be  used  on  any 
building  in  the  city  of  Toronto,  and  that  the  archi- 
tects and  engineers  will  s])ecify  prepared  goods  be- 
cause, as  I  stated  above,  they  can  be  assured  of  100% 
eifficiency  in  the  mixture. 

The  question  of  an  inspector  should  be  brought 
before  the  proper  authorities  to  try  and  get  a  good 
fair-minded  man  api)ointed,  one  above  reproach,  even 
if  it  is  only  to  see  that  materials  are  mixed  properly. 
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How  Does  Brush  Painting  Compare 
With  Application  of  Paint  by  Spray? 

The  Tests  Carried  Out  by  Both  Methods  Under  Exactly  Similar 

Conditions  Afford  Interesting  Comparisons  as  to  Their 

Respective  Merits  and  Costs 


At  the  nieetinj;-  nn  March  22,  1921,  of  Cx)minittee 
D-1  of  the  American  Society  for  'I'estinjj  Materials, 
at  Philadelphia,  the  chairman  of  the  sub-committee 
rtoommended  a  comjjetitive  sipraying  and  brusHiing 
test  under  actual  working  comparable  conditions. 
Accordingly,  permission  was  obtained  from  the  Pitts- 
burgh Coal  Co.,  owners  of  a  row  of  six  small  frame 
dw'elling  houses  'of  uniiform  si;ce  and  ilocation,  to 
have  some  of  these  houses  painted  by  brushing  and 
others  by  s"praying,  simultaneously.  The  owners 
agreed  to  supply  the  la'bor  without  charge. 

These  houses,  so  far  as  can  be  learned,  were 
l)ainted  about  twelve  years  ago.  It  is  considered 
that  so  far  as  uniformity  of  area  and  conditions  of 
surface  are  concerned,  the  ihouses  were  practically 
identical. 

All  of  the  leading  spray  apparatus  manufacturers 
were  asked  to  ])articii)ate  and  the  invitation  was  ac- 
cepted by  W.  N.  Matthews  and  Brother,  The  De- 
Vilbiss  Manufacturing  Co.  and  the  I'aasche  Air 
l?rush  Co.  The  Spray  Engineering  Co.,  Boston,  and 
the  Eclipse  Air  Brush  Co.  did  not  wish  to  participate 
in  the  test.  On  account  of  some  mishap  whic'h  oc- 
curred in  shipping  the  machine,  the  I'aasche  Air 
lirush  Co.,  was  unable  to  get  their  machine  in  opera- 
tion in  time  to  |)articipate ;  but  with  the  DeVilbiss 
Manufacturing  Ct).  and  W.  N.  Matthews  and  Bro., 
together  with  a  non-union  group  of  three  painters, 
and  a  union  group  of  three  painters,  the  test  was 
started  on  Tuesday  morning,  October  8,  with  four 
houses    to  lie   painted. 

A  second  group  of  union  painters  had  ibeen  em- 
I>loyed  to  do  a  fifth  house,  but  when  they  arrived  on 
the  job  and  found  non-union  workers  next  door,  they 
refused  to  work,  l)ut  it  was  considered  that  with  two 
of  the  leading  spray  apparatus  manufacturers  and  a 
union  and  a  non-union  crew  of  ibrus/h  painters,  there 
would  be  sufficient  data  from  which  to  draw  con- 
clusions. 

The  c(»lor  schem.','  for  the  painting  was  as  follows: 

Body  of  houses,  gray — 2  houses  sprayed,  2  houses 
brushed. 

Trim,  white — 4  houses  brushed. 

Window  sash,  iblac'k — 4  houses  bruslhed. 

Paint   Specifications 

The  comlriittee  decided  on  Bureau  of  Standards 
inter-departmental  white  paint  conforming  to  s|)eci- 
fication  No.  89. 

White  lead    31  per  cent 

XX  zinc  oxide   25  per  cent 

Silicate  of  magnesium 6  per  cent 

Raw  linseed  oil   32  per  cent 

Japan    dryer    6  per  cent 

100  per  cent 
The  paint  on  the  above  formula  was  made  up  by 
\V.  W.  Lawrence  &  Co.  and  sent  in  5  and  in  1-gaI 
cans  to  the  jdb.     After  consulting  the  practical  pain- 


ters and  considering  the  recommendations  of  the 
spray  workers,  it  was  decided  that  the  gray  paint 
for  the  'body  of  fthe  house  in  its  original  form  was  too 
heavy  for  both  brushing  and  spraying,  and  in  order 
to  get  a  comparison  between  'brushing  and  spraying 
with  exactly  the  same  mix  of  paint,  a  gallon  of  tur- 
pentine was  added  to  each  3  gal.  of  paint  used  for  the 
first  coat,  and  thus  the  same  paint  was  used  by  both 
brush  and  sjjray  workers.  To  the  white  trim  paint 
for  the  first  coat,  1  qt.  of  turpentine  was  added  to 
each  gallon. 

For  the  second  coat,  54  gal.  of  turpentine  was 
used  to  each  5  gal.  can  of  gray  paint ;  and  J^  pt..  of 
turpentine  to  the  white  for  fini.shing.  The  figures 
given  in  the  roport  and  all  data  which  follow  repre- 
sent the  paint  as  thinned  for  use  in  tlhis  manner,  and 
to  this  extent,  corrections  must  be  made  in  the  above 
f()rmula  Xo.  89  to  ascertain  the  exact  nature  of  the 
paint  applied  for  each  coat. 

As  cost  otf  these  i)aints,  a- price  of  $2.50  per  gallon 
was  agreed  ujion  as  a  fair  market  price,  and  this  fig- 
ure is  used  in  all  calculations. 

.\s  a  means  of  scaffolding  the  buildings,  it  was 
decided  that  the  Bauer  safety  ladders  would  be  satis- 
factory, and  accordingly  the  Bauer  Manufacturing 
Co.,  Wooster,  Ohio,  kindly  consented  to  load  suffic- 
ient  ladders   and   planks   for   the   work. 

Eadh  house  was  started  independently  as  it  was 
not  found  practicable  to  start  the  work  simultaneous- 
ly. The  scaffolding  apparatus  was  lying  in  the  yard 
and  the  time  of  placing  the  ladders  and  planks  in  posi- 
tion was  included   in  the  working  time. 

Ivach  house  presented  an  area  of  1,750  sq.  ft.  for 
each  coat,  which  included  the  porch,  but  did  not  in- 
clude the  windows.  All  calculations  on  the  tabulated 
statements  herein  employ  1,700  sq.  ft.  aifter  making 
allowance  for  the  windows. 

Details   of   Work 

House  No.  1,   Non-Union,  Brush. — 

Paint  brushed  by  three  non-union  men.  The  old 
paint  was  badly  checked.  The  men  employed  on  this 
job  worked  about  as  fast  as  the  average  good  hand 
brush  man  would.  This  job  was  about  as  good  as 
House  No.  3. 
House  No.  2.  Spray.  W^  N.  Matthews  and  Brother. — 

Old  trim  was  dark  red.  The  body  of  the  house  a 
dirty  light  drab.  .\  fairly  heavy  coat  of  primer  was 
applied  with  both  spray  and  brush ;  the  jjrimer  did 
not  seem  to  fill  the  bad  s]>ots  thoroughly.  The  sur- 
face was  not  thoroughly  wire  brushed.  Where  sur- 
face was  hard,  that  is,  where  paint  was  not  all  off  sur- 
face, a  few  runs  showed. 

None   of   the    three   workers   on    the   second   coat 
were  good  brush  hands.     The  spray  did  not  fill  in 
bad  ,si)ots,  e.<?i)ecially     w'here  the  old  paint  was  badly 
checked  or  weather  beaten. 
House  No.  3,  Union  Men,   Brush. — 

This  job  was  probably  the  best  of  the  four  houses. 
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The  work  was  very  good,  because  the  workmen  were 
experts  and  the  house  was  scraped  and  sanded  and 
in  fair  condition  for  painting.     It  had  a  solid  coat. 
House  No.  4,   Spray,   DeVil'biss   Manufacturing   Co., 
Toledo,   Ohio.— 

Old  trim  was  dark  red.  A  very  light  priming 
coat  was  applied,  apparently  in  many  places  insuffi- 
cient to  properly  seal  the  surface.  The  application 
>  appeared  rather  uneven,  too  light  in  spots  and  slightly 
heavy  in  others,  but  with  no  runs  or  sags.  It  took  9 
minutes  to  make  connections,  erect  staging  and  clean 
up.  It  took  30  minutes  to  do  the  east  side,  29  minutes 
to  do  the  west  side  and  44  minutes  to  do  the  back. 
Two  men  were  used  on  this  job.  The  surface  was 
not  cleaned  as  well  as  it  should  be  for  good  painting 
The  first  coat  was  not  as  dry  in  places  where  paint 
was  applied  heavy  as  it  should  be  for  re-coating. 
Conclusions. — 

1.  The  hand  brush  application  undoubtedly  show- 
ed a  superior  evenness  and  penetration  in  the  cracks 
and  crevices  of  the  rough  surface.  Brush  application 
proved  superior  to  spraying  where  a  surface  of  this 
kind  is  to  be  contended  with;  therefore,  having  this 
in  mind  a  subsequent  spray  test  was  made  on  one  of 
these  houses  having  the  same  rough  surface.  A  few 
minutes  after  the  paint  was  sprayed  it  required  only 
a  few  minutes,  by  means  of  a  4-in.  brush,  to  brush 
the  sprayed  paint  so  that  it  filled  the  cracks  and 
crevices,  and  had  the  same  appearance  as  the  paint 
applied  entirely  by  brush.  It  required  an  astonish- 
ingly short  time  to  level  off  the  paint  in  this  man- 
ner and  get  the  same  effect  with  sprayed  ais  with 
brushed  paint. 

2.  This  test  developed  the  fact  that  for  small 
houses  of  this  character,  where  it  is  necessary  to  paint 
the  body  one  color  and  the  trim  in  another  color,  the 
spray  does  not  show  as  great  economy  in  application 
as  one  would  expect,  but  against  this  is  the  fact  that 
both  crews  of  brush  painters  worked  very  rapidly, 
one  crew  especially,  at  a  rate  of  speed  that  would 
hardly  apply  in  regular  practice.  Also  the  time  in- 
cluded in  working  time  required  to  connect  up  the 
spraying  equipment  and  clean  up  the  outfit  after- 
ward are  items  which  assume  considerable  import- 
ance on  a  small  three-hour  job,  while  on  a  larger  job 
this  item  would  be  negligible. 

3.  Itf  the  houses  had  been  painted  all  one  color 
over  the  body  and  trim,  the  spray  apparatus  manu- 
facturers would  have  made  a  much  better  time  and 
cost  showing.  In  the  case  of  House  No.  2  (W.  N. 
Matthews  &  Brother)  the  trim  color  was  applied  by 
inexperienced  brush  painters  and  if  it  had  not  been 
for  this,  we  believe  House  No.  3  would  have  made  a 
still  more  favorable  showing  as  to  time  and  cost. 

4.  We  believe  Talbles  I  and  II  afford  reliable 
figures  as  to  the  cost  of  paint  and  labor  per  square 
foot  between  brushing  and  spraying  where  tihe  con- 
ditions were  all  unfavorable  to  the  spray  method. 
We  believe  these  figures  afford  a  reliable  basis  for 
painting  calculations  and  that  they  will  prove  valu- 
able for  comparisons  in  further  work.  The  number 
oif  square  feet  to  the  gallon  of  ])aint  consumed  on  the 
four  jobs  ranging  from  a  minimum  of  257  sq.  ft.  per 
gallon  to  a  maximum  of  425  sq.  ft.  per  gallon,  should 
be  noted  particularly. 

5.  Contrary  to  our  expectations,  apparently  no 
more  paint  was  used  in  spraying  than  in  brushing. 
The  two  spray  outfits  used  less  paint  tihan  the  two 
brush  crews,  and  the  finished  houses  show  a  differ- 
ence in  appearance  in  proportion  to  the  paint  con- 
sumed. 


6.  Although  seven  months  have  gone  by  since 
this  test  was  completed,  there  has  been  no  formal  in- 
spection to  report  on  the  weatihering  of  the  paints. 
Formal  inspection  will  take  place  in  October,  1922, 
after  one  year's  exposure.  An  informal  inspection 
made  seven  months  aifter  the  test  was  completed 
shows  all  of  the  paints  in  about  the  same  condition. 

7.  Having  completed  the  test  with  regard  to  small 
houses  and  rough  surfaces,  the  committee  believes 
that  the  ne.xt  test  should  be  on  larger  and  smoother 
surfaces,  and  the  results  calculated  over  a  period  of 
several  days  of  working  rather  than  for  one  short 
task. 

Comparative  Test  of  Interior  Painting  on  Cement 
Plaster  at  Carnegie,  Pa.,  October  12,  1921 

Three  identical  wall  spaces  of  soiled  and  unpaint- 
ed  cement  plaster  in  a  large  hall  in  Carnegie.  Pa., 
were  marked  off ;  each  having  an  area  of  205  sq.  ft. 
On  space  No.  1,  two  expert  brush  men  coated  the  sur- 
face in  17yi  minutes.  On  space  No.  2,  one  spray  man 
(Matthews)  coated  the  surface  in  12^^  minutes  and 
on  space  No.  3,  one  spray  man  (DeVilbiss)  covered 
the  space  in  12  minutes.  Both  oif  the  areas  sprayed 
showed  considerably  better  hiding  than  the  brushed 
space.     The  brush  men  worked  at  extreme  speed. 

On  the  ceiling  work,  two  men,  one  using  a  Mat- 
thews Gun  and  the  other  a  DeVilbiss,  sprayed  3,400 
sq.  ft.  in  2  hours  and  15  minutes. 

Taking  the  ceiling  and  wall  work  together,  4,000 
sq.  ft.  were  sprayed  with  29  gal.  of  paint,  one  coat, 
giving  much  better  hiding  than  the  brush  work. 

The  paint  used  in  this  test  was  very  heavy  flat 
wall  finish  in  white.  This  test  developed  that  it  is 
possible  on  this  class  of  wor^k  to  get  much  better  hid- 
ing with  the  spray  than  by  brushing,  for  there  is 
less  rubbing  up  oif  the  dust  and  dirt  into  the  wet 
paint;  moreover,  more  paint  per  coat  can  be  applied 
with  the  spray  than  by  hand  brushing. 


New  Method  of  Paving  Bridge  Floors  . 

In  order  that  the  probability  of  fire  on  the  great 
Victoria  bridge,  Montreal,  Que.,  might  be  reduced 
to  a  minimum,  it  was  decided  in  reconstructing  the 
floor,  to  surface  it  with  two  inches  of  sheet  asphalt. 
In  addition  to  reducing  the  fire  hazard,  the  mainten- 
ance cost,  as  compared  with  the  old  wooden  floor, 
has  been  greatly  reduced.  This  novel  method  of 
treating  a  bridge  floor  is  proving  quite  popular  in 
Canada. 

To  provide  for  the  effect  of  vibration  of  the  bridge 
and  also  for  the  effect  oif  heavy  traffic  and  weather, 
an  unusually  dense  mixture  of  asphalt  was  adopted, 
care  being  taken  to  lay  it  with  sufficient  resiliency 
to  meet  the  traffic  conditions.  Consequently,  a  high 
percentage  of  bitumen  for  plasticity  and  a  maximum 
amount  of  filler  for  stability  was  specified.  After  a 
good  deal  of  experiment  it  was  ifound  that  13  per 
cent  of  asphaltic  cement  was  excessive  and  finally 
11.6  per  cent  was  adopted.  The  new  bridge  floor 
has  now  been  giving  excellent  service  for  two  years 
without  additional  cost  for  maintenance. 

Machines  for  Pipe  Laying 

In  1920  the  New  Bedford.  Mass.,  Water  Depart- 
ment had  about  6,600  ft.  of  36-in.  cast-iron  main  to 
lay  in  addition  to  the  ordinary  extensions.  .\s  labor 
was  scarce,  it  was  decided  to  purchase  a  14B  Bucyrus 
steam  shovel  with  an  extended  dipper  arm  for  trench- 
ing, and  in  1921  when  the  48-in.  cast-iron  main  was 
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started  a  141'.  I'ucyrus  clamshell  and  derrick  ma- 
chine with  a  30-ft.  boom  was  boufjht.  These  ma- 
chines have  i)roved  j^reat  money  savers  on  the  large 
pipe  work  which  has  been  done  in  the  i>as.t  three 
years.  The  latter  madhine  is  used  for  pipe  laying, 
and  in  i)lac.':s  where  the  ground  is  too  soft  to  sujJiKjrt 
the  steam  shovel  over  the  trench,  excavating  is  done 
with  the  clamshell  outfit  on  the  same  machine.  Un- 
der ordinary  conditions  the  excavation  is  done  by  the 
steam  sho\el  travelling  on  platfoims  over  the  trench 
with  the  derrick  following  close  behind,  laying  the 
pi'|)e.  The  shovel  dejiosits  the  excavattd  material 
into  trucks  which  haul  it  directly  to  the  backfill 
close  behind,  or  to  the  spoil  bank. 

With  reasona-l^ly  good  conditions  from  120  to 
180  ft.  of  trencihing.  pipe  laying  and  backfilling  per 
day  is  accomplished  with  a  crew  of  from  15  to  20 
men,  two  or  three  trucks,  and  the  steam  shovel  and 
derrick.     The  advantage  of  a  stnall  crew  is  particu- 


larly great  in  our  present  work,  which  is  ten  to 
twelve  miles  from  the  city,  requiring  that  the  men 
be  boarded  near  or  transported  to  and  from  the  job. 
— Ste[)hen  11.  Taylor,  SuptTintendent  of  water  works. 
New  Bedford,  .Mass. 


The  Western  Clock  Co.,  Ltd.,  Peterborough,  Ont., 
expect  to  have  their  new  factory,  completed  by  Octo- 
ber 15.  The  main  building  will  be  4  storeys  high 
and  160  x  50  ft.,  built  of  reinforced  concrete  faced 
with  red  brick  and  artificial  stone.  The  power 
presses,  stores  and  heavy  manufacturing  will  be  on  the 
ground  floor.  The  miscellaneous  dejjartment  will  oc- 
cupy the  2nd  storey.  .Assembling,  regulating,  finish- 
ing and  packing  will  be  carried  out  on  the  3rd  floor, 
while  the  4th  floor  will  be  devoted  to  rest  and  recrea- 
tion rooms,  restaurant  and  laboratory.  .-\  second 
building  takes  care  of  the  plating,  buffing,  tumbling 
and  lacquering  departments. 


Some  Lessons  From  a  Big  Exposure  Fire 

The  Destruction  of  the  Burh'ngton  Building,  Chicago,  Affords  Some 

Valuable  Information  Regarding  the  Fire  Resistive  Powers 

of  Various  Materials  and  Types  of  Construction 


In  the  "Contract  Record"  of  .Ajjril  26  appeared  an 
article  dealing  with  certain  features  of  the  remarkable 
fire  which  destroyed  the  sixteen  storey  ofifice  build- 
ing of  the  Chicago,  lUirlington  and  Quincy  R.  R.  in 
Chicago  on  -March  15.  .\s  a  result  of  further  study 
and  in\  estigation,  many  new  facts  ha\e  been  brought 
out  concerning  the  conflagration  and  fire  hazards 
in  general. 

Most  prominently,  perhaps,  the  serious  exiposure 
danger  to  which  modern  fireproof  office  buildings  are 
subjected  because  of  aljsence  of  window  protection 
was  for  the  first  time  l)rought  clearly  into  view.  A 
summary  of  the  teachings  of  the  fire  based  on  a  thor- 
ough study  has  been  prepared  by  -A.  R.  Small,  vice- 
president  of  the  Cnderwriters'  Laboratory,  that  part 
of  his  summary  which  is  of  most  direct  interest  to 
the  structural  and  fire-prevention  engineer  being  re- 
produced herewith. — 

The  "Q"  r.uilding,  erected  in  1913,  was  used  for 
the  general  offices  of  the  Cliicago,  ISurlington  &  Quin- 
cy  R.R..  its  owners.  The  occupancy  throughout  the 
i)urned  floors  was  a  typical  office  occui)ancy.  The 
contents  were  wooden  desks  and  chairs,  sheet-metal 
filing  cases,  and  shelving  and  paper  records  of  var- 
ious sorts  in  and  on  desks  and  in  the  filing  ca.ses  and 
elsewhere.  Practically  no  special  hazards  were  pre- 
sent and  there  was  no  unusual  storage  of  combus- 
tible contents. 

Tile  building  is  of  V  shape  with  the  closed  end  to 
the  north,  on  Jackson  Blvd.,  with  a  height  of  195  ft. 
and  an  area  per  floor  of  nearly  23,000  scj.  ft.  It  was 
of  steel  skeleton  or  cage  construction,  with  inclosure 
walls  having  windows  occui)yiiig  a  large  projM)rtion 
of  each  bay  space. 

The  Clinton  St.  and  Jackson  Blvd.  fronts  were 
finishid  with  glazed  white  terra-cotta  of  somewhat 
elaborate  design ;  the  west  and  south  walls  and  the 
walls  of  the  court  (which  opened  to  the  south)  were 
finished  with  light  glazed  tcrra-ctrtta  brick.  Win- 
dow frames  on  the  two  streets,  in  groups  of  three, 
were  of  wood  with  wood  sash  and  plain  glass,  except 


that  on  Clinton  St.  at  an  outside  iron  fire  escape  of 
the  balcony-and-stair  tyi)e  one  bay  of  each  floor  had 
hollow  metal  frames  and  sash,  th?  ctntre  ones  with 
over-sized  lights  of  wired  glass.  'I  he  numerous  win- 
dow openings  at  all  floors  in  the  west  and  south  walls 
were  each  equipped  with  a  hcJlow-metal  window 
frame  and  .sash  with  wired  glass.  The  court  window 
frames  were  mostly  of  wood  with  wood  sash  and 
plain  glass.  The  floor  arches  were  .of  hollow  tile, 
side  construction,  3-cell.  15  in.;  in  the  10th,  13th  and 
15th  floors  there  were  sui)erimi>osed  on  them  20  in. 
hollow  tile  (3  in.  thick,  on  edge)  laid  on  4^4  in.  cin- 
der concrete,  to  accommodate  reinforced  concrete 
ventilation  ducts. 

Protection  of  the  Steel 

Horizontal  members  of  the  steel  frame  were  pro- 
tected with  hollow  tile  according  to  general  ])ractice. 
The  columns  were  protected  with  3  to  4  in.  of  con- 
crete, and  111  .some  cases  with  3  in.  tile  in  addition. 
Corridor  and  room  partitions  were  of  3  in.  hollow  tile, 
with  trim,  transoms,  doors,  frames  and  bucks  of 
wood.  All  interior  wall  and  ceiling  surfaces  had 
l)laster  finish  without  furring  exce.)t  in  the  presi- 
dent's offices.  Considerable  marble  trim  was  em- 
ployed in  main  corridors  and  elsewjiere  on  each  of 
various  floors. 

The  main  passenger  elevators,  in  two  oi)posite 
banks,  had  cast-iron  grill  doors  and  fixed  i)anels  with 
wired-glass  lights  of  small  area  (about  10  x  18  in.) 
-Adjoining  to  the  west  was  the  principal  stair  shaft, 
with  hollow  metal  doors  in  pairs  at  each  floor,  each 
d(K)r  with  upi)er  panel  of  wired  glass  in  two  lights 
and  a  hollow  metal  transom  with  four  lights  of  wired 
glass.  The  door  frames  and  bucks  at  the.«e  e)penings 
were  of  steel.  The  same  equipment  was  provided 
for  the  other  stair  shaft  in  south-east  corner. 

Vaults  for  storage  of  records  were  locateel  on  each 
floor  adji.ining  the  east  bank  oi  elevators.  They 
had  double  walls  on  three  sides  of  4  in.  hollow  tile 
with  a  (>  in.  centre  space  filled  with  broken  tile  ct»n- 
crete.      They    had    the    usual    vault    door    equipment 


968 


THE    CONTRACT    RECORD 


consisting  of  an  outer  single  swinging  door  of  steel 
plate  with  heavy  bolts  and  inner  sttcl  plate  doors  in 
l)airs,  recessed  in  an  iron  frame  20  inches  deep. 

The  vaults  on  each  floor  when  opened  were  found 
to  have  preserved  their  contents,  their  being  prac- 
tically no  damage  in  any  of  them  from  either  fire, 
smoke  or  water.  Similarly  the  3-in.  tile  enclosures 
of  the  ventilating  and  air  washing  machinery  pre- 
vented entrance  of  fire  or  excessive  heat.  Elsewhere 
everything  combustible  was  consumed  on  floors  10 
to  15  inclusive.  Tile  partitions  mostly  fell,  and  if 
not  down  were  insecure ;  the  plaster  finish  largely 
fell ;  the  wood  flooring  and  nailing  strips  burned  out 
from  the  9th  to  the  15  floor. 

Stair  Shafts  Secure 

The  hollow-metal  doors  prevented  entrance  of  the 
fire  into  either  stair  shaft.  Some  blistering  of  paint 
within  the  shaft  from  radiation  took  place  but  the 
stairs  were  capable  of  accommodating  people  either 
for  exit  or  refuge  or  for  fire  fighting  during  the  en- 
tire period  of  the  fire.  Had  the  transoms  been  omitted 
and  also  the  wire  glass  in  the  upper  panels  of  the 
doors,  there  would  'be  no  material  evidence  in  either 
stairway  that  a  fire  had  occurred. 

The  cast-iron  frames  to  the  openings  at  the  ele- 
vator landings  warped  badly  but  the  wired  glass  be- 
cause of  the  small  dimensions  employed  quite  gen- 
erally remained  in  place.  The  elevator  equipment 
was  not  seriously  damaged  and  was  in  use  within  24 
hours.  The  absence  of  furniture  and  other  combus- 
tibles in  the  immediate  vicinity  of  these  elevator 
doors  no  doubt  had  a  substantial  bearing  in  this 
result. 

Wired  glass  in  the  hollow-metal  frames  and  sash 
in  the  west  wall  collapsed  very  generally,  due  to  the 
high  temperatures  reached  on  the  various  floors.  The 
frames  and  sash  do  not  show  material  distortion. 
Many  of  the  lights  of  wired  glass  in  hollow-metal 
frames  and  sash  in  the  south  wall  (not  in  the  court) 
were  still  capable  of  resisting  passage  of  flame  fol- 
lowing the  fire. 

The  terra  cotta  tile  on  the  north  and  east  exterior 
walls  was  badly  damaged.  Appearance  and  public 
safety  required  its  removal  from  the  8th  floor  level 
to  the  cornice.  Of  interest  is  the  spalling  of  project- 
ing ogees,  and  other  ornamental  details.  These  parts 
in  falling  added  to  the  glass  shower  which  hampered 
the  work  of  the  d.?')artment  on  the  sidewalks  below 
in  the  early  stages  of  the  fire. 

Columns,  Beams  and  Floors 

The  concrete  served  fully  to  protect  the  steel  col- 
umns in  e^ery  case.  Paint  on  the  steel  was  not  soft- 
ened. Only  surface  dehydration  of  this  concrete  oc- 
curred and   this  was  not  universal. 

Generally  speaking  the  soffit  tile  similarly  pro- 
tected the  steel  floor  beams  and  girders,  although 
they  were  observed  to  have  fallen  from  a  single  beam 
in  the  12th  floor  at  the  south  end  of  the  west  wing 
and  from  another  in  the  14th  floor  at  the  centre  of 
the  east  wing.  There  are  a  few  spots  on  various  floors 
Avhere  the  soffits  of  the  floor-arch  tile  have  fallen. 
T  he  plaster  fell  so  generally  on  the  10th  and  14th 
floors  that  crack  in  soffit  corners  in  arch  tile  may 
be  common.  The  cinder  concrete  fill  was  dehydrated 
only  very  slightly ;  its  insulating  value  was  hardly 
impaired. 

The  T-bar  mullions  in  the  street  front  and  other 
triple  window  openings  warped,  generally  outward 
near    the    upper    end.      There    was"  no   provision    for 


their  expansion.  The  terra  cotta  and  tile  casings  for 
these  mullions  failed  and  fell  in  many  cases.  The 
steel  lintel  plates  in  these  openings  show  but  little 
evidence  of  warping. 

The  service  equipment,  such  as  steam  piping,  elec- 
tric conduit  and  water  piping  is  not  materially  dam- 
aged. There  was  heat  in  steam  radiators  on  all  floors 
a  day  or  two  after  the  fire. 

The  roof  covering,  which  is  of  flat  tile  embedded 
in  pitch  or  asphalt,  is  not  damaged.  The  projecting 
cornice  deflected  the  heat  wave  so  that  the  roof  was 
not  exposed. 

The  east  wing  was  16  stories  high  without  win- 
dows or  other  openings  in  the  16th  floor.  There 
was  no  fire  damage  on  this  floor. 

Lessons  of  the  Fire 

If  the  "Q"  Building  had  been  of  seven  stories  or 
less  it  would  have  suffered  little  damage  compara- 
tively from  the  exposure  to  which  it  was  subjected. 
This  single-building  loss  duplicates  on  a  smaller 
scale  the  circumstances  of  the  Baltimore  and  San 
Francisco  conflagrations,  the  particular  lesson  of 
which  was  the  horizontal  spread  of  heat  waves  at 
high  levels. 

Fire  exposure  in  the  case  of  high  buildings  exists 
at  distances  much  in  excess  of  the  50-ft.  maximum 
now  recognized  by  many  organizations,  or  the  30-ft. 
limit  of  most  building  codes.  Street  widths  or  other 
clearance  must  exceed  building  heights  by  perhaps 
100%  for  a  severe  fire  exposure  hazard  to  disappear 
even  when  only  moderate  winds  are  considered.  Un- 
protected window  openings  invite  similar  burnouts 
in  so-called  '''fireproof"  'buildings  wherever  severe 
fire  exposure  exists. 

Wired  glass  in  areas  not  exceeding  720  sq.  in.  and 
mounted  in  metal  frames  would  probablv  have  pre- 
vented entrance  of  heat  wave  into  the  upper  floors. 
In  any  event  it  would  have  delayed  its  entrance  for 
a  considerable  time.  If,  in  addition,  window  Sprink- 
lers had  been  provided  and  used,  wired  glass  in  stan- 
dard metal  frames  perhaps  even  with  lights  greater 
than  720  sq.  in.  would  have  prevented  entrance  of 
the  heat  wave  into  the  building  and  jjrobably  would 
also  have  materially  lessened  the  damage  to  the  terra- 
cotta exterior  finish. 

The  stairway  enclosures  functioned  nearly  100% 
and  fire  did  not  communicate  from  floor  to  floor  with- 
in the  building. 

Wired  glass  in  doors,  transoms  or  elsewhere  in 
stairways  and  other  encdosures  to  vertical  openings 
should  be  avoided ;  when  used,  it  should  be  in  small 
lights,  not  exceeding  10  x  15  in.,  and  these  should  be 
as  few  as  pKDSsible. 

A.  horizontal  cut-off  equivalent  to  a  1^-hr.  fire 
division  wall  would  have  confined  this  fire  to  the 
east  wing.. 

It  is  clearly  wasteful  to  erect  partitions  of  fire- 
resisting  materials  and  then  to  equip  them  with  com- 
bustible trim  at  doors  and  transoms.  The  only  pos- 
sible advantage  is  the  reduction  of  the  quantity  of 
fuel,  which  advantage  was  of  no  account  in  the  "Q" 
Building  fire. 

Wired  glass  cannot  long  withstand  temoeraturee 
reaching  1,200  deg.  F.  on  both  sides  or  1,700  deg.  F. 
on  one  side.  At  these  temperatures  it  softens  so  that 
its  weight  pulls  it  from  the  sash  grooves. 

The  average  fire  temperature  in  the  "Q"  Build- 
ing did  not  exceed  1,800  deg.  F.,  if  indeed  they  reach- 
ed this  point.     The  ruins  suggest  a  fire  of  a  severity 
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not  greatly  exceedini^  the  conditions  obtained  in  a 
ly^  hour  test. 

Single-cell  hollow-tile  partitions  will  not  remain 
in  place  when  subjected  to  the  expansion  stresses  set 
up  by  a  tire  exposure  such  as  prevailed  here  and  sub- 
jected to  the  forces  of  sudden  cooling  and  impact 
from  hose  streams. 

The  3  to  4-in.  concrete  on  the  steel  columns  pro- 
vided am])le  fire  protection  for  the  exposure  which 
was  obtained. 

Terra-cotta  exterior  finish,  as  employed  quite 
generally  in  Chicago,  is  suibject  to  spalling  and  other 
material  daniaj^e  from  the  heat  of  exposing  fires  of 
any  intensity  or  duration.  Most  other  materials  of 
value  from  a  decorative  point  of  view  are  subject  to 
similar  damage  to  some  degree. 

Wood  furniture  and  trim  and  similar  combustible 
material  of  a  "fireproof"  building  not  only  are  sub- 
ject to  total  loss  but  add  fuel  to  the  fire. 

The  single-wall  steel  filing  cases  failed  complete- 
ly to  protect  their  contents. 

.\utoniatic  sprinklers  ])robably  would  not  have 
controlled  the  fire,  but  very  likely  would  have  done 
.so  if  all  the  window  openings  had  been  protected 
with  standard  fire  window  frames  with  wired  glass. 

'i'he  rolling  steel  shutters  in  the  court  windows  at 
the  10th  and  l.^th  floors  at  the  ventilating  machinery 
rooms  prevented  passage  of  flames.  'J"he  heat  radiat- 
ed from  these  shutters  blistered  the  paint  on  both 
sides  of  steel  partitions  at  least  18  in.  behind  the 
shutters. 

The  vaults  preserved  their  contents.  They  were 
subjected  to  a  moderate  fire  exposure.  The  paint 
on  the  inner  doors  blistered.  With  a  mercantile  or 
industrial  occupancy  including  stocks  of  combustible 
goods  and  a  complete  burnout  such  as  occurred  in 
this  building,  such  vaults  would  be  likely  to  fail 
from  radiation  through  the  iron  doors. 


River   Improvements  in  Windsor 

Merlo,  Merlo  and  Ray  Are  Building   a   Concrete 
Dock  on  the  Detroit  River 

Improvements  are  being  made  to  the  newly  ac- 
quired riverfront  property  of  Merlo,  Merlo  and  Ray, 
in  Windsor,  which,  when  completed,  will  represent 
an  expenditure  of  over  $100,000. 

The  company  is  having  constructed  one  of  the 
most  modern  concrete  docks  in  the  Border  Cities, 
227  feet  in  length,  and  having  a  twelve  foot  width. 
The  dock,  when  completed,  will  permit  the  tieing  up 
of  the  largest  lake  freighters,  and  will  be  separated 
by  only  a  short  distance  of  river  frontage  from  the 
tine  cement  docks  of  Hiram  Walker  and   Sons,   Ltd. 

VN'ork  is  being  carried  out  by  the  Detroit  River 
Construction  Company,  which  has  a  permanent  force 
of  15  men  on  the  job.  The  comi)any  is  now  complet- 
ing heavy  piling  across  the  227  foot  frontage,  pre- 
paratory to  filling  in  on  the  land  side  with  rock  and 
other  material  secured  from  torn  up  streets  in  the 
Border  Cities  now  being  repaired  by  Merlo,  Merlo 
and  Ray. 

The  latest  type  of  wharf  construction  equipment 
is  being  used  in  the  big  job,  which  is  under  the  i)er- 
sonal  supervision  of  G.  A.  Guyer,  manager  and  super- 
intendent of  the  Detroit  River  Construction  Company. 
.\  huge  driving  scow,  26  by  56  feet,  having  a  three 
foot  depth,  is  being  used.  Piles  are  sunk  to  a  depth 
of  from  25  to  30  feet  by  aid  of  the  t)0  foot  leaders 


on  the  driver.  A  large  air  hammer  is  used  to  drive 
bolts,  run  pneumatic  augers  through  the  piling  and 
do  other  work  where  a  large  force  of  men  would  have 
to  be  employed  to  carry  out  the  improvements  by 
former  methods. 

Starting  next  week,  a  land  j)ile  driver  will  be  em- 
ployed to  set  anchor  piling  60  feet  back  from  the 
river  front.  This  land  piling  will  tie  the  wharf  piling 
every  six  feet  by  inch  and  a  half  steel  rods,  excavat- 
ing for  the  laying  of  these  are  now  being  carried  on. 

In  the  construction  of  the  wharf,  all  river  piling 
will  be  cut  off  two  and  a  half  feet  below  the  water 
line  and  a  three  inch  plank  floor  laid  over  the  same 
on  which  seven  feet  of  concrete  will  be  poured.  This 
construction  will  allow  for  a  concrete  dock  five  feet 
above  the  water  line. 


Discuss  Town  Planning  Laws 

The  Western  Ontario  United  Boards  of  Trade 
opened  an  interesting  one-day  session  at  the  Prince 
Edward  Hotel,  Windsor,  recently,  for  the  discussion  of 
legislation  affecting  municipalities.  The  chief  busi- 
ness was  the  discussion  of  a  town-planning  act  to  be 
presented  to  the  Legislature,  which,  it  is  hoped,  will 
grant  more  power  to  town-planning  boards  through- 
out the  province  than  these  boards  now  possess. 

The  consensus  of  opinion  of  those  present  was 
that  town-planning  boards  in  the  various  munici- 
palities should  be  given  wider  power.  The  Hill  bill 
was  discussed  and  recommendations  of  Mr.  J.  M.  Mac- 
Adams  considered.  These  were  explained  by  J.  Clarke 
Keith,  who  has  been  actively  identified  with  town 
planning  matters  in  Windsor. 

Mr.  Keith  pointed  out  that  at  present  the  town- 
planning  boards  had  no  funds  at  their  disposal.  He 
cited  the  case  of  town-planning  in  Windsor  and  stated 
that  when  an  attempt  had  been  made  to  prevent  real 
estate  lots  being  sold  at  less  than  35  foot  frontage, 
the  local  town  planners  had  been  overruled  by  the 
Ontario  Railway  and  Municipal  Board.  This  was  one 
particular  matter  that  should  be  rectified,  he  said. 

Other  matters  to  be  embodied  in  the  proposed  bill 
were  designs  of  buildings  and  the  setting  aside  of  5 
l)er  cent,  of  all  sub-divisions  for  park  purposes. 


A  Hamilton  Booster 

The  city  of  Hamilton,  Ont.,  has  issued  a  very  at- 
tractive booklet  entitled  "Hamilton  the  City  of  Op- 
portunity— 745  Diversified  Industries."  The  book- 
let is  a  product  of  .Mr.  C.  W.  Kirkpatrick,  commis- 
sioner of  Industries  and  Publicity.  It  is  well  issu- 
strated  and  marshals  in  a  very  forceful  way  the  ad- 
vanta.ges  of  Hamilton  as  an  industrial  centre.  .Among 
other  advantages.  Hamilton  claims  to  have  the  cheap- 
est electric  power  in  the  world. 


The  prices  of  building  supplies  in  the  Tor- 
onto district  this  week  continue  practically  sta- 
tionary, the  only  changes  noted  being  a  drop  in 
the  price  of  boiled  linseed  oil  from  |1.12  to  $1.08 
per  gal.  and  in  raw  linseed  oil  from  $1.10  to  |1.05; 
and  an  increase  in  turpentine  from  fl.SS  to  $9.00 
per  gal. 
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The  Slump  Test 

Do  you  know  that  the  slump  test  is  the  simplest 
and  most  practical  way  of  determining  the  proper 
amount  of  water  to  use  in  mixing  concrete?  The 
correct  cement-water  ratio  for  any  concrete  mixture 
will  develop  the  maximum  strength  of  the  concrete. 
A  knowledge  of  how  to  determine  this  ratio  is  a  mat- 
ter of  importance  to  the  builder. 

The  slump  test  is  a  simple,  easy,  and  practical 
method  of  making  this  determination.  The  only  ap- 
paratus necessary  is  a  special  mold,  made  from  sheet 
metal,  preferably  non-corrosive,  in  the  form  of  a  frus- 
tum of  a  cone  4  inches  in  diameter  at  the  top,  8  inches 
at  the  bottom,  and  12  inches  in  vertical  height. 

After  thorough  mixing  the  concrete  is  placed  in 
the  mold  in  three  or  four  successive  layers,  each  layer 
carefully  puddled  or  rammed  with  a  blunt-pointed 
5/8  inch  round  rod.  The  metal  mold  is  then  removed 
with  a  steady,  vertical  lift,  leaving  the  concrete  free 
to  spread  at  the  base.  The  "slump,"  or  reduction  in 
vertical  height  of  the  pile  of  concrete  which  results, 
is  an  indication  of  the  consistency  of  the  mixture. 

The  consistency  which  produces  concrete  of  maxi- 
mum strength  is  known  as  a  "normal"  mixture,  and 
has  a  slump  of  about  one  inch.  A  reduction  in  the 
amount  of  water  of  10  per  cent,  below  that  required 
for  a  normal  mixture  will  change  the  slump  to  only 
one-half  inch,  and  decrease  the  strength  of  the  con- 
crete about  30  per  cent.  Increasing  the  water  10  per 
cent,  above  normal  will  result  in  a  slump  of  almost 
three  inches,  and  a  loss  of  at  least  15  per  cent,  in 
strength. 

A  portion  of  the  strength  of  the  concrete  must 
sometimes  be  sacrificed  in  order  to  obtain  the  plasticity 
of  mixture  required  by  the  manufacturing  processes 
employed.  For  pavements,  floors  and  large  founda- 
tions, the  slump  should  not  exceed  3  inches.  For  thin, 
reinforced  concrete  walls  where  smoothness  is  re- 
quired but  compacting  is  difficult,  a  mixture  with  a 
slump  of  6  or  7  inches  is  permissible  because  its  wet 
consistency  practically  eliminates  the  necessity  of 
tamping.  Remember :  Do  not  make  your  mixture 
more  plastic  than  is  required  by  the  nature  of  your 
work. — From  the  "Concrete  Builder." 


A  New  Combination  Crane  and  Shovel 

One  of  the  most  modern  combined  utility  ma- 
chines for  the  contractor,  supply  yard,  railroad  or 
industrial  plant  is  the  improved  crawling  tread  crane- 
shovel  manufactured  by  the  Orton  &  Steinbrenner 
Company  of  Chicago,  111.  and  Huntington,  Ind. 

Two  sizes  of  machine  are  manufactured — of  }i- 
yard  and  1-yard  capacities.  The  design  is  such  that 
in  a  minimum  amount  of  time  simply  by  removing 
the  crane  boom  and  substituting  the  shovel  boom  and 
dipper,  the  crane  may  be  readily  converted  from  a 
clam  shell  rig  to  a  steam  shovel.  Even  this  is  un- 
necessary to  convert  it  into  a  skimmer  for  tearing  up 
pavement.  A  separate  boom  with  skimmer  scoop  can 
be  connected  to  crane  independent  of  the  main  crane 
boom  and  the  hoist  line  simply  reeved  over  the  scoop. 
The  radius  of  the  boom  instead  of  being  fixed  at  a 
certain  degree,  may  be  varied  to  suit  the  conditions 
of  the  job.  This  feature  enables  it  to  dig  several  feet 
below  the  normal  operating  level  and  also  increases 
the  lift. 

Motive   power   is   supplied   by   only   two   engines, 


thus  simplifying  operations.  The  hoisting,  swinging 
and  traveling  operations  are  performed  with  double 
clutches  by  the  main  non-reversing  engines,  while 
the  crowding  motion  of  the  dipper  is  actuated  by  a 
separate  reversing  engine  placed  midway  along  the 
boom.  The  rotating  base  turns  on  a  live  ring  of  roll- 
ers on  a  large  diameter  rail  circle,  thus  evenly  distrib- 
uting the  load  and  requiring  very  little  power  to 
swing. 

The  carbody  is  built  up  of  structural  steel  shapes 
and  plates  amply  riveted  and  thoroughly  reinforced. 
The  housing  is  of  sheet  steel  with  ample  sash  and 
doors  and  arranged  for  removal  when  required.     The 


Orton   &   Stcinbrenncr's  latest  shovel 

operator  has  a  clear  and  unoljstructed  view  of  the 
dipper  at  all  times. 

The  crawling  tread  is  of  the  flexible  type,  adjust- 
ing itself  automatically  to  the  contour  of  the  ground. 
The  tread  links  are  so  designed  that  in  passing  around 
the  sprockets  all  foreign  materials  adhering  to  them 
are  thrown  off  and  prevented  from  entering  the  spaces 
between.  All  movable  parts  are  bronze  bushed  and 
lubricated  with  Alemite  pressure  system  and  sheaves 
and  bearings  are  bronze  bushed.  A  feature  of  the 
machine  is  the  accessibility  of  its  parts,  especially 
those  bearing  the  brunt  of  the  wear. 

A  booklet  describing  this  machine  can  be  had  by 
addressing  the  Orton  &  Steinbrenner  Company,  608 
South  Dearborn  Street,  Chicago,  111. 


Handling  Builders'  Supplies 

Messrs.  Mercer  Bros.,  formerly  of  Islington,  Ont., 
have  purchased  the  business  of  John  Cunningham  at 
Cooksville,  Ont.,  who  for  twenty  years  carried  on 
trade  at  that  point.  Mercer  Bros.,  have  made  addition 
to  the  business  and  are  now  in  a  position  to  cope  with 
all  the  requirements  of  the  contractor  in  the  lines  of 
builders'  supplies,  lumber,  coal,  hardware,  etc.  They 
have  ample  delivery  conveniences,  insuring  prompt 
and  efficient  service  ;  sole  agents  also  for  White  Rose 
gasoline. 


A  new  building  84  x  100  ft.,  of  brick  and  stone 
construction,  is  being  erected  by  Richardson,  Bond 
&  Wright,  Ltd.,  at  Owen  Sound,  Ontario. 
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Leadite    Joints    Prove    Satisfactory 

Experience  in  One  Town  Demonstrates  the  Superiority  of  Leadite 

for  Water-pipe  Joints  Over  Hydrotite  and  Lead — The 

Cost  is   Much   Lower 


Water  works  (jfficials  are  always  interested  in  the 
relative  merits  of  jointing  materials,  particularly  sub- 
stitutes for  lead.  The  experience  of  New  Bedford, 
Mass.,  in  this  connection  is  of  special  value  and  it  is 
therefore  worth  while  to  read  the  results  of  tests  car- 
ried out  in  that  town  as  they  are  described  by  Stephen 
H.  Taylor,  water  works  superintendent,  in  a  paper 
presented  at  the  recent  meeting  of  the  new  England 
Water  Works  Association. 

Some  ten  years  ago  a  few  joints  in  our  smaller- 
sized  cast-iron  pipe  were  made  with  leadite  and  lead 
hydrotite.  No  trouble  has  ever  been  experienced  with 
either.  In  the  spring  of  1920  I  decided  to  make  more 
extensive  experiments  with  these  substitutes  for 
poured  lead  joints.  , 

At  that  time  leadite  was  oilfered  at  12  cents  per 
pound  and  lead  hydrotite  at  10  cents,  while  lead  was 
selling  for  about  7>4  cents  per  pound.  One  pound  of 
either  substitute  would  fill  as  much  joint  space  as  4 
lbs.  of  lead,  so  that  it  would  take  30  cents  worth  of 
lead  to  do  the  same  work  as  10  cents  worth  of  hy- 
drotite or  12  cents  worth  of  leadite.  There  is  also  a 
further  saving  in  the  reduced  labor  cost,  because  no 
caulking  is  necessary,  and  the  size  of  bell  holes  is 
greatly  reduced.  The  only  chance  of  skepticism,  then, 
was  as  to  their  efficiency.  As  the  contemplated  work 
involved  a  considerable  amount  of  jointing  material, 
the  2  cents  per  pound  difference  in  cost  of  leadite  and 
hydrotite  was  worth  saving  if  the  two  materials  were 
equally  efficient. 

Tests  With  6-in.  Pipe 

Six  lengths  of  6  in.  pipe  were  put  together  on  skids 
about  2  ft.  high,  with  plug  and  sleeve  on  one  end  made 
with  lead  and  a  i)atented  plug  in  the  other.  Three 
joints  were  made  of  leadite  and  three  of  hydrotite. 
Dry  white  jute  was  used  in  its  different  forms.  One 
joint  with  each  material  was  made  with  loose  yarn, 
one  with  the  same  yarn  twisted  lightly,  and  a  third 
with  the  same  yarn  braided. 

The  pipes  were  first  filled  at  city  pres.sure  (84  lb.) 
and  the  joints  were  all  reasonably  tight,  the  greatest 
leak  occurring  at  the  joint  made  of  leadite  with  loose 
yarn.  There  was  also  some  leak  at  the  joint  made 
of  hydrotite  with  twisted  yarn.  The  pressure  was 
then  raised,  first  to  150  lb.  and  then  to  200  lb.,  all 
joints  remaining  reasonably  tight  and  becoming  so 
with  the  exception  of  the  two  above  mentioned.  The 
high  pressure  was  then  released  and  normal  yard 
l)ressure  (84  lb.)  maintained  during  the  remainder  of 
the  test. 

The  ends  of  the  pipe  were  raised  by  means  of  a 
derrick  at  each  end.  the  supports,  which  were  under 
the  pipe,  being  removed  as  the  piiies  were  lifted  from 
them  until,  for  a  short  time  the  line  was  practically 
suspended  by  the  ends,  forming  a  curve  with  about 
144  ft.  radius  and  the  ends  of  5  ft.  9  in.  higher  than 
the  center.  Finally  joint  No.  5.  hydrotite,  broke, 
allowing  the  center  of  the  line  to  drop  to  the  ground. 
It   should   be   said,   in   fairness,   that  the  joint   which 


failed  was  not  made  with  a  continuous  pouring,  be- 
cause some  of  the  material  was  lost  through  a  defec- 
tive dam  and  a  second  pouring  was  necessary.  Only 
a  few  seconds  elapsed  between  the  first  and  second 
pouring,  however,  as  the  kettle  was  close  to  the  joint 
and  it  was  only  necessary  to  dip  out  more  material. 
The  whole  line  was  then  lowered  to  the  ground  and 
remained  tight  except  the  two  joints  before  mentioned 
(Nos.  2  and  5.)  These  were  made  tight  by  caulking 
with  a  little  lead  wool,  and  for  several  months  the 
line  remained  in  the  yard  absolutely  in  tight  condi- 
tion, in  spite  of  the  abuse  to  which  it  had  been  sub- 
jected. 

Experiments  With  36-in.  Pipe 

As  the  principal  work  of  the  year  was  to  be  36  in. 
pipe,  it  was  thought  advisable  to  experiment  with 
this  larger  size  to  see  if  it  could  be  successfully 
poured.  Two  lengths  of  36  in.  pipe  were  joined,  wrth 
a  plug  in  one  bell  and  a  sleeve  and  plug  on  the  spigot 
end.  Accidentally  a  class  B  pipe,  N.E.W.W.  specifica- 
tions, was  placed  into  a  class  F  bell.  This  made  an 
unduly  thick  joint  (about  %  in.).  The  class  B  bell 
was  too  small  to  receive  the  beaded  end  of  the  plug, 
so  the  plug  was  reversed.  This  made  an  abnormally 
thin  joint  with  no  bead,  as  the  space  was  so  small 
that  it  would  have  been  impossible  to  caulk  a  lead 
joint.  These  joints  were  made  with  leadite.  On  the 
other  end  the  sleeve  and  plug  were  normal  Yi  in.  joints 
and  were  poured  with  lead  hydrotite. 

When  the  yard  pressure  was  applied,  in  spite  of 
the  bracing  at  the  ends,  the  joints  between  the  two 
pipes  slipped  atout  ^  in.  This  was  the  abnormally 
thick  joint.  The  84  lb.  yard  pressure  on  the  36  in. 
plugs  developed  a  total  stress  on  each  of  them  of  about 
42^  tons.  The  braces  were  then  removed  and  the 
pressure  applied  with  the  intention  of  pulling  the 
work  apart.  When  this  was  done  the  two  abnormal 
joints  made  with  leadite  held  fast,  and  the  one  where 
the  sleeve  joined  the  pipe,  which  was  a  normal  J^ 
in.  joint  made  with  hydrotite,  pulled  apart. 

As  a  result  of  these  tests,  it  was  decided  to  adopt 
leadite  for  our  work,  and  it  has  been  used  in  prac- 
tically all  the  joints  made  since  that  time  with  ex- 
cellent results. 

Recently  a  very  favorable  opportunity  was  pre- 
sented for  comparing  the  cost  of  48  in.  joints  made  of 
lead  and  leadite,  as  two  joints  were  made  of  lead  on 
the  check  valves  of  our  48  in.  line,  because  of  the  ex- 
treme weight  of  the, casting  and  uncertainty  of  the 
ground  in  which  it  was  placed.  Figuring  the  cost  of 
jute  packing,  labor  and  lead,  a  48  in.  joint  cost  an 
average  of  $4.42.  It  took  three  men  1  hr.  and  40  min. 
to  pour  and  caulk  a  lead  joint,  whereas  the  same  three 
men  would  average  to  pour  from  six  to  eight  joints 
per  hour  with  leadite. 


In  November  the  62  x  50  ft.,  3-storey  addition  for 
Turner  Bros..  Peterborough.  Ont..  will  be  completed. 
The  new-  building  is  intended  for  storage  purposes. 
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A  New  Type  of  Road  Drag 

A  new  type  of  road  drag  has  been  devised  by  the 
Road  Maintenance  Department  of  the  Iowa  State 
Highway  Commission,  the  plans  having  been  pre- 
pared by  O.  M.  Briley.  of  the  Maintenance  Depart- 
mment  and  the  first  sample  having  been  built  by 
mechanics  at  the  Avarehouses  and  machine  shop  of 
the  Highway  Commission.  The  drag  was  given  its 
first  tryout  on  the  roads  of  the  Iowa  State  College 
at  Ames  and  in  May  started  on  a  tour  of  the  state. 
Boone  county  and  possibly  others  have  constructed 
similar  drags  from  unused  material  lying  in  its  stor- 
age piles  and  warehouses.  This  is  the  description  of 
it  as  it  is  given  in  "Public  Works." 

The  commission  believes  that  every  county  store 
yard  contains  wheels  and  axles,  beams  and  miscel- 
laneous material  that  is  rusting  away  but  which,  with 
a  little  ingenuity  and  labor,  can  be  put  to  use  by  the 
Road  Department,  and  it  is  with  the  idea  of  suggest- 
ing probable  ways  df  utilizing  this  unused  material 
that  the  Commission  had  this  machine  put  together. 

The  material  used  were  a  pair  of  old  War  Depart- 
ment gun  caisson  wheels  with  an  axle,  some  eye 
beams,  two  or  three  lengths  of  cable,  two  lifting 
jacks  and  a  small  cable  drum,  almost  all  former  War 
-Department  materials.  With  this  combination  of  ma- 
terial a  wheeled  road  drag  was  constructed  that  is 
heavy  enough  to  do  on  soft  dirt  roads  some  of  the 
work  usually  done  by  a  blade  grader.  It  is  designed 
to  be  drawn  behind  a  heavy  truck. 

The  drag  consists  of  two  16-foot  channel  irons 
extending  longitudinally  on  the  outside  of  the  frame, 
and  two  22-foot  channels  placed  parallel  to  and  equal- 
ly spaced  between  these.  Three  angle  irons,  each 
approximately  16  feet  long,  are  fastened  under  these 
four  longitudinal  channels,  each  with  one  angle  ver- 
tical and  the  horizontal  angle  on  top  and  fastened 
to  the  bottom  flanges  o|f  the  channel  irons.  Two  of 
the  angle  irons  are  set  at  similar  angles  to  the  longi- 
tudinal channels,  one  at  each  end  of  the  frame,  while 
the  third  is  set  diagonally  between  these  and  slop- 
ing in  the  opposite  direction  from  the  longitudinal 
axis  of  the  drag.  These  angle  irons  are  so  attached 
in  the  frame  work  thus  built  up  that  the  two  outside 
ones  work  the  dirt  towards  the  centre  of  the  road 
when  the  drag  is  in  use,  and  the  middle  one  works  it 
towards  the  outer  edge.  The  result  of  this  arrange- 
ment is  that  the  front  angle  iron  throws  the  dirt  to- 
wards the  centre  of  the  road,  the  middle  'blade,  which 
extends  a  short  distance  beyond  the  inner  end  of  the 
front  drag,  picks  up  the  material  and  works  it  back 
again  towards  the  outer  edge;  while  the  third  or  rear 
blade,  which  extends  further  towards  the  gutter  than 
the  centre  blade  once  more  throws  the  dirt  back  to- 
wards the  centre.  This  criss-cross  motion  to  which 
the  material  is  subjected  aids  materially  in  filling 
small  holes  and  ruts  and  crushing  clods.  A  saw- 
tooth bar  is  hinged  loosely  on  the  end  of  the  central 
blade  that  is  nearest  the  side  of  the  road  and  acts  as 
a  clod  or  stone  remover,  all  clods  that  are  not  crushed 
and  all  small  stones  that  are  too  large  to  be  pressed 
into  the  surface  being  thrown  to  the  extreme  outer 
edge  of  the  roadway  and  entirely  clear  of  the  travel- 
led surface.  This  bar  can  be  raised  entirely  out  of 
contact  with  the  surface  if  desired.  It  works  loosely 
on  a  bolt  and  is  provided  with  a  spring,  so  that  if  it 
catches  on  any  obstruction  it  will  yield  until  dragged 
by  and  then  spring  back  again  into  place. 

This  frame  is  dragged  behing  the  truck.     In  ad- 


dition to  the  frame  work  just  described,  a  pair  of 
wheels  and  axle  are  attached  by  chains  to  the  side 
channels  of  the  frame  so  that  the  wheels  rest  on  the 
road  between  the  middle  and  rear  angle  irons  and  in- 
side the  outside  channels.  The  driver  rides  on  a  seat 
fastened  on  this  axle.  In  addition  there  is  on  the 
axle  a  small  drum  carrying  a  cable  which  is  attached 
to  the  frame,  by  which  the  frame  can  be  lifted  from 
contact  with  the  road  when  it  is  desired  to  travel 
rapidly  from  point  to  point  without  operating  the 
drag. 

It  is  claimed  that  while  it  requires  a  skilled  man 
and  constant  attention  to  run  an  ordinary  road  drag 
effectively,  almost  any  one  can  operate  this  one  suc- 
cessfully, for  it  automatically  takes  care  of  all  the 
variations  in  the  road  surface,  the  long  base  and  criss- 
cross motion  tend  to  carry  the  dirt  forward  from  high 
spots  and  to  fill  in  low  places,  and  there  is  no  tenden- 
cy at  all  to  gouge  in  where  the  soil  is  soft  or  where 
there  is  a  low  spot.  New  material  deposited  on  the 
road  is  picked  up  easily  and  slid  along  for  a  consider- 
able distance,  giving  it  an  even  distribution. 


Preservative  Treatment  for  Timbers 

From  the  fact  tlhat  about  2.900  ties  are  necessary 
for  a  mile  of  main  track  the  enormous  number  of 
railway  ties  in  use  in  Canada  may  be  roughly  com- 
puted— one  hundred  million  -may  be  considered  a 
modest  estimate.  Of  this  hundred  million  from  fif- 
teen to  twenty  million  must  be  replaced  annually, 
mainly  on  account  of  decay.  This  replacement  re- 
presents a  consideraible  proportion  of  the  cost  oif  rail- 
way maintenance.  The  railways  must  go  farther 
afield  every  year  to  obtain  ties,  and  putting  thein 
into  the  track  is  costly.  It  is  also  a  great  drain  upon 
the  forest  resources  of  the  Dominion. 

Such  an  expense  to  the  railways  and  loss  to  the 
Dominion  have  not  been  stoically  accepted  by  either 
railway  of  Government  executives.  The  Department 
of  the  Interior  has  not  only  given  the  situation  ser- 
ious consideration  but  has  conducted  active  research 
since  1913,  with  a  view  to  its  amelioration.  This  re- 
search has  been  mainly  directed  towards  the  pro- 
longation of  the  "life"  of  ties  by  preservation  treat- 
ment, and  has  been  conducted  at  the  Forest  Products 
Laboratories.  This  institution,  which  is  under  con- 
trol of  the  Forestry  Branch,  includes  a  division  of 
wood  preservation,  staffed  hy  specialists,  and  pro- 
vided with  equipment  for  the  experimental  preserva- 
tive treatment  of  timbers.  As  a  result  oif  the  work 
at  these  laboratories,  suitable  methods  have  been  de- 
veloped for  the  preservation  of  the  principal  tie- 
woods  of  Canada ;  and  the  application  of  these  me- 
thods on  a  commercial  scale  is  being  made  at  plants 
where  railway  ties  are  treated  in  quantity.  The  rail- 
ways have  realized  that  their  annual  expense  for  ties 
can  he  reduced  nearlj'  one-half  by  suitable  preserva- 
tive treatment,  and  have  encouraged  the  development 
of  a  wood-preserving  industry  which  now  consists 
of  six  large  plants  in  Canada. 

Railway  ties  are  not  the  only  timbers  v^'^hich  in 
the  past  have  been  wasted  by  being  allowed  to  decay. 
The  application  of  preservative  treatment  to  poles, 
posts,  silos,  piles,  and  other  timbers  presents  great 
possibilities.  These,  if  realized,  will  efifect  a  notable 
conservation  of  the  timber  resources  of  the  Dominion 
and  a  considerable  economy  in  the  administration  of 
its  railways  and  public  utilities. 
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How  Slag-Concrete  Roads  Stand  Up 

A  Study  of  the  Concrete  Highways  in  Which  Slag  Has  Been  Used  as 

Aggregate  Shows  That  They  are  in  the  Main  as  Good 

as  Those  Using  Natural  Aggregate 


Slaj,'  as  cuncretc  aggregate  has  been  used  for  con- 
crete roads  for  about  nine  years.  In  sorne  places  it 
is  the  most  economical  and  easily  obtained  aggre- 
gate, but  many  engineers  and  contractors  are  not  ac- 
quainted with  its  use  or  fear  its  wear.  "Engineering 
News-Record"  in  a  recent  issue  devotes  an  article  to 
a  study  of  slag  concrete  roads,  their  construction  and 
wear.  The  study  is  the  result  of  an  extended  observa- 
tion of  slag  concrete  roads  under  construction  and 
in  service.  The  conclusions  are  that  while  there 
are  certain  peculiarities  of  slag  both  as  to  manipula- 
tion and  wear,  concrete  roads  with  it  as  the  aggregate 
are  in  the  main  in  as  good  shape  as  those  using 
natural  aggregate.    The  article  follows : — 

About  225  miles  of  slag  concrete  highways  are 
in  service  in  the  United  States.  Practically  all  of 
this  road  has  been  constructed  in  six  states,  Ohio, 
Pennsylvania,  Georgia,  Indiana.  New  York  and  West 
Virginia,  and  a  very  large  proportion  of  the  mileage 
is  county  road.  Ohio  leads  all  other  states  with  be- 
tween 90  and  100  miles  of  slag  concrete  pavement 
dating  from  1913  to  1921.  All  of  these  pavements  are 
in  service  and  considering  their  ages,  the  practice  of 
the  time  and  the  maintenance  they  have  received  they 
exhibit  no  greater  structural  deterioration  than  is 
common  to  concrete  roads  of  comparable  age  and 
construction  in  which  stone  or  gravel  aggregate  was 
used.  Surface  imperfection  in  the  form  of  pitting  is 
almost  invariable  in  slag  concrete  roads  of  any  age 
which  has  ])ermitted  some  amount  of  traffic  wear  and 
weather  action  to  take  place. 

Slag  is  a  compound  of  the  impurities  in  the  iron 
ore  and  of  the  limestone  used  as  a  flux  in  blast 
furnaces.  It  comes  molten  from  the  furnace  and  when 
it  is  intended  for  crushing  it  is  poured  in  relatively 
thin  layers  on  slag  banks  and  allowed  to  cool.  The 
cooled  slag  is  excavated,  crushed  and  screened  for 
commerce.  Crushed  slag  is  a  hard  though  very  porous 
material,  and  makes  an  aggregate  of  considerably  less 
weight  than  gravel  or  crushed  stone.  Offering  a 
rough  pitted  surface  for  the  adhesion  of  cement  it 
produces  a  strong  concrete.  The  larger  producers 
take  great  care  in  selecting  and  curing  the  slag  and  in 
crushing  and   screening  it  for  concrete  aggregate. 

Slag  is  an  available  aggregate  in  a  number  of 
states  where  steel  manufacture  is  extensive.  In  sec- 
tions of  these  states  it  can  be  laid  down  in  stock  piles 
for  road  construction  at  less  cost  than  can  stone  or 
gravel  aggregate.  It  is,  therefore,  in  these  localities 
a  commercially  logical  a.ggregate  for  concrete  roads. 
The  only  question  of  its  utility  is  whether  it  gives  as 
serviceable  a  i)avement  which  can  be  constructed  with 
no  increased  difficulty  because  of  the  nature  of  the 
aggregate.  There  are  varying  opinions  on  both 
points. 

It  is  probably  not  unfair  to  assert  that  generally 
the  fitness  of  slag  as  an  aggregate  for  concrete  roads 
is  regarded  with  a  shade  of  doubt  and  in  specific  in- 
stances with  actual  distrust. 

It  is  also  generally  assumed  that  pavement  fabrica- 


tion  of  slag  concrete   is  more  of  a  care   than   it   is 
with  gravel  or  stone  concrete. 

Specifications 
Very  few  state  highway  departments  provide  spe- 
cifically for  slag  as  an  aggregate  for  concrete  roads 
and  in  these  the  specifications  vary  greatly  in  their 
quantitative  provisions.  Ohio  has  perhaps  the  most 
precise  requirements.     They  are  as  follows: — 

The  broken  slag  shall  be  clean,  sound,  durable, 
reasonably  uniform  in  density  and  free  from  thin  or 
elongated  pieces.  The  chemical  composition  shall  be 
not  less  than  32  per  cent,  silica,  not  over  45  per  cent, 
calcium  oxide  and  not  over  IJ/2  per  cent,  sulphur. 
The  slag  shall  show  not  over  10  per  cent,  wear  by 
the  stone  test  or  20  per  cent,  by  the  gravel  test ;  have 
a  toughness  of  not  less  than  5,  and  weigh  not  less 
than  70  lb.  per  cubic  foot.  It  shall  show  no  signs  of 
checking,  cracking  or  disintegration  in  the  sodium 
sulphate  test  for  soundness. 

Colorado  calls  for  a  78-lb.  slag  and  Pennsylvania 
for  a  75-lb.  slag.  These  weights  virtually  eliminate 
all  but  a  few  slags  which  can  be  produced  com- 
mercially. In  general  a  70-lb.  slag,  as  specified  in 
Ohio,  can  be  produced  from  most  slag  banks  with- 
out excessive  picking  and  choosing.  Most  slag  con- 
crete roads  and  pavements  of  county  and  town  con- 
struction have  been  built  of  slags  weighing  between 
65  and  70  lb.  per  cubic  foot. 

Practice  with  respect  to  pavement  .sections  and 
proportions  does  not  differ  essentially  from  that  when 
stone  or  gravel  concrete  are  used.  The  more  recent 
sections  are  5-7-5  in.  and  6-8-6  in.  in  thickness  and 
from  16  to  20  ft.  wide.  Older  roads  show  various 
widths  down  to  as  narrow  as  9  ft.  and  thicknesses 
of  5,  5^/2  and  6  in.  Proportions  vary  in  different 
states  but  run  curiously  uniform  in  all  parts  of  the 
same  state.  In  Ohio  all  but  8  of  44  sections  are  a 
1:1K':3  mixture^  In  Pennsylvania  a  1:2:3  mixture 
is  nearly  universal  and  in  the  south,  Georgia  and 
Alabama,  it  is  nearly  always  1  :2:4.  The  size  of  slag 
runs  from  ^,  %,  Yz  and  ^  to  IJ/-  in. 

While  the  proportions  given  are  the  nominal  pro- 
])ortions,  actually,  in  slag  concrete  paving,  there  is 
almost  always  some  juggling  of  the  proportions  until 
the  easiest  working  mixture  is  determined.  As  an 
example,  the  18-niile  slag  concrete  section  of  the 
Cleveland-Akron  road  built  in  1921  was  nominally 
a  1:15^:3  mixture  and  actually  a  l:lf4:2>4  mixture. 
Generally  speaking  a  moderately  over-sanded  mixture 
is  easier  to  work. 

Tests 

Slag  tests  for  the  specific  nurimse  of  determining 
its  qualities  for  concrete  roads  have  been  compara- 
tivelv  few.  .-\  series  of  investigations  is  now  being 
conducted  by  the  Bureau  of  Standards.  .Mso  some 
studv  of  the  material  has  been  made  at  Lewis  Insti- 
tute for  the  Portland  Cement  .Association.  In  neither 
case  have  the  records  been  announced  for  publication. 
Standard  laboratory  crushing  tests  indicate  strengths 
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quite  as  great  as  are  required  for  pavements  in 
ordinary  construction  practice.  In  fact  no  test  re- 
sults of  slag  concrete,  which  are  known,  give  reason 
to  doubt  the  satisfactory  physical  properties  of  this 
material  for  pavements. 

Construction 

Slag  is  light  in  weight  compared  with  rock  aggre- 
gate and  it  moves  harshly,  with  perhaps  more  fric- 
tion in  chutes  and  a  greater  disposition  to  arch  and 
"hang  up"  in  bins.  To  these  two  qualities  are  due  the 
chief  concern  in  constructing  slag  concrete  roads. 

Because  of  its  light  weight  the  slag  "floats"  to 
the  top  of  the  slab  and  makes  a  somewhat  harsher 
surface  under  the  finishing  roller  and  belt.  The  float- 
ing particles  "drag"  under  the  belt  and  float  and  do 
not  permit  the  "soapy"  finish  that  can  be  got  under 
the  belt  or  float  with  a  stone  and  gravel  concrete. 
These  obstacles  to  easy  finishing  should  not  be  exag- 
gerated. They  necessitate  more  care  and  somewhat 
diflferent  methods  but  not  much  more  labor  or  ex- 
pense. It  is  said  by  contractors  that  "one  has  to 
learn  how  to  handle  slag  but  afterwards  it  is  no  more 
troublesome  than  other  aggregates." 

The  tendency  of  slag  to  arch  and  hang-up  re- 
quires steeper  slopes  and  larger  passages  in  bins  and 
chutes.  It  "shovels"  with  a  little  more  difficulty  than 
broken  stone  but  its  weight  is  less  and  larger  shovels 
can  be  used.  It  is  not  appreciably  more  difficult  to 
dig  and  lift  with  clamshells  and  generally  larger  buck- 
ets can  be  employed.  Compared  with  stone  or  gravel 
it  is  a  clean  and  dustless  material  to  handle. 

To  finish  slag  concrete  satisfactorily  does  not  re- 
quire diflferent  processes  and  tools  but  different  ways 
of  using  the  tools  and  performing  the  processes.  On 
the  whole  perhaps  belt  finishing  is  least  adaptable. 
In  addition  to  "pulling  down  the  crown,"  an  objection 
general  to  the  process,  the  belt  catches  the -sharp  slag 
particles  and  shuttles  them  back  and  forth  scoring 
the  surface.  A  better  tool  is  the  float,  or  a  thin 
board  used  like  a  belt  "but  capable  of  being  lifted  and 
laid  down  and  so  used  to  press  down  the  floating  par- 
ticles until  the  mortar  submerges  them  and  slightly 
stiffens  around  them.  Machine  finishing  is  entirely 
practicable  to  strike  off  and  tamp  the  slab  but  not 
for  belting.  In  some  recent  large  slag  concrete  road 
operations  the  belt,  after  a  brief  experience,  has  been 
taken  off  the  machine  and  hand  tools  substituted  for 
the  fine  finishing. 

Service 

Insnection  of  some  20  slag  concrete  roads  built 
from  191,3  to  1921  and  aggregating  approximately  100 
miles  has  led  to  the  following  conclusions: — 

1.  No  disintegration  of  slag  concrete  roads  cer- 
tainly due  to  the  slag  content  of  the  concrete  were 
observed.  In  one  instance  a  slag  concrete  base  for  a 
bituminous  surface  was  found  where  many  blow-ups 
were  attributed  to  temperature  action  on  concrete 
water-soaked  because  of  the  porosity  of  the  "second 
class  concrete  base."  Nowhere  was  evidence  pre- 
sented of  any  unsoundness  of  concrete  because  of  any 
chemical  content  of  the  slag  aggregate. 

2.  Slag  concrete  roads  exhibit  longitudinal  and 
transverse  cracking,  corner  breaks,  shattering  due  to 
blow-ups  and  heaving  sub-grade  and  heavy  traffic 
loads,  and  practically  every  other  sort  of  failure  char- 
acteristic of  paved   roads  but   to   no  greater   degree 


than  other  concrete  pavements  of  corresponding  ages 
and  construction  practice. 

3.  Most  of  the  slag  concrete  roads  inspected  ap- 
peared at  a  disadvantage  because  of  poor  mainten- 
ance. These  were  county  maintained  roads.  Old 
cracks  had  not  been  filled  and  corner  breaks  and  zones 
shattered  by  heaving  or  other  cause  had  been  allowed 
progressively  to  develop  until  the  pavement  presented 
a  ruined  appearance  which  it  would  not  have  pre- 
sented had  repairs  been  promptly  made, 

4.  Practically  all  slag  concrete  roads  exhibit  sur- 
face imperfection  due  to  general  pitting.  This  pit- 
ting is  caused  by  the  breaking  and  crumbling  out 
from  the  mortar  matrix  of  the  pumice  or  light  friable 
slag  particles  which  come  to  the  surface  during  con- 
struction. It  is  a  curious  circumstance  of  this  con- 
dition that  the  small  pits  ranging  from  %  to  Yz  in. 
in  diameter  and  depth  left  by  the  disappearing  soft 
slag,  do  not  often  enlarge  by  breaking  down  at  the 
edges.  They  are  a  defacement  rather  than  a  struc- 
tural damage,  as  they  were  observed  in  some  scores 
of  areas  minutely  examined  at  random. 

Development 

The  critical  task  in  developing  slag  concrete  pave- 
ment is  to  eliminate  pitting  and  to  eradicate  the  im- 
pression that  there  is  some  danger  to  concrete  sound- 
ness in  the  chemical  constitution  of  slag. 

Pitting,  as  stated,  is  due  to  light  friable  particles, 
or  pumice,  which  are  a  content  of  every  slag,  rising 
or  floating  to  the  surface  of  the  wet  mixture  and  then 
breaking  up  after  the  pavement  is  in  service  and  leav- 
ing a  pit  in  the  mortar  matrix.  The  weight  require- 
ments of  slag  aggregate  specifications,  as  they  are 
quoted  in  a  previous  paragraph,  are  designed  to  re- 
cluce  the  percentage  of  pumice.  No  practicable  weight 
requirement,  however,  can  correct  the  difficulty  en- 
tirely without  putting  slag  out  of  consideration  com- 
mercially as  a  road  concrete  aggregate. 

To  separate  the  pumice  from  crushed  slag  by  some 
mechanical  process  which  is  economically  practicable 
is  the  big  technical  problem  in  slag  production.  There 
is  a  margin  of  only  a  fraction  of  a  dollar  a  ton  within 
which  slag  can  compete  in  price  with  crushed  stone 
or  gravel.  Any  process  of  pumice  separation  to  be 
commercially  practicable  must  operate  within  this 
narrow  margin.  This  limitation  has  so  far  put  out 
of  consideration  any  flotation  or  jigging  process  and 
of  course  screening  does  not  meet  the  situation.  The 
pioblem  as  yet  has  proved  unsolvable. 

Overcoming  the  mistrust  of  chemical  troubles 
from  the  use  of  slag  is  a  matter  of  proof  and  educa- 
tion. The  proof  lies  in  the  structures  built  and  re- 
maining invariably  sound  and  in  the  laboratory  studies 
now  in  progress. 


Civic  Improvements  in  Camrose,  Alta. 

The  Camrose,  Alta.,  municipal  light,  power  and  hi 
waterworks,  the  superintendent  of  which  is  Mr.  J.  S.  j^j 
Eby.  are  installing  a  new  boiler  at  their  ])lant,  manu- 
factured by  Goldie  and  McCulloch  Ltd.,  Gait.  Ont. 
It  will  be  fired  by  stokers  manufactured  by  the  Under- 
feed Stoker  Co.  of  Canada  Ltd.  They  are  also  in- 
staling  a  feed  pump  in  connection  with  the  boiler,  and 
are  making  the  necessary  alterations  to  the  boiler 
house  for  the  new  boiler. 
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Economy   of   Plain   and    Re- 
inforced Paving  Bases 
Compared 

The  construction  of  a  pavement  foundation  is  far 
from  'beinj^  a  sim])le  piece  of  laboring  work,  involv- 
ing the  mixing  and  ])ouring  of  concrete.  The  mix- 
ing of  concrete  alone  is  a  ])rol)lem  to  which  engineer- 
ing skill  and  experience  may  very  projierly  be  given. 
A  statement  that  the  failures  found  in  concrete  pave- 
ments are  to  he  attributed  to  the  engineer,  rather  than 
the  material,  will,  no  douibt,  be  resented,  but  such  is 
the  case. 

I-aboratory  tests  may,  and  do,  prove  delusive  if 
not  correctly  inteq)reted.  Concrete,  a  sample  ot 
which  in  28  days  might  give  a  compression  test  of 
3,000  pounds  or  more,  will  frequently  break  up  from 
internal  stresses  due  to  moisture  when  laid  in  the 
street.  Merely  increasing  the  thickness  of  concrete 
will  not  prevent  cracking  and  failure.  Concrete  fail- 
ure is  ])riinarily  due  to  al)sori)tion  of  moisture  from 
the  earth  which  induces  internal  stresses  in  under 
surface  of  the  pavement.  The  magnitude  of  the  stres- 
ses set  up  depend  on  quantity  of  moisture  present 
and  capacity  of  the  concrete  to  absorb  the  moisture. 
Mid-summer  head  fav()rs  the  absorption  of  moisture 
by  the  concrete. 

Concrete  has  a  small  amount  of  elasticity.  The 
co-efificient  of  elasticity  is  about  1,000  times  the  com- 
pressive strength.  For  a  concrete  of  3,000  I'bs.  com- 
pressive strength  the  co-efificient  would  'be  about  3,- 
000,000,  which  in  turn  means  that  a  load  of  1  lb.  per 
sq.  in.  in  ten.sion  or  compression  would  change  the 
length  a'bout  1/3,000,000  of  the  loaded  section.  It  will 
be  seen  from  this  that  a  sample  in  tension  will  usually 
fail  when  enlongated  1/10,000  of  its  length,  while  a 
concrete  in  compression  may  change  1/1,000  erf  its 
length. 

Internal  Stresses  in  Concrete 

Engineers  have  been  slow  to  recognize  and  pro- 
vide for  a  measurable  and  possible  control  of  the  in- 
ternal stresses  set  up  in  concrete  from  moisture  and 
temperature  differentials.  Practical  tests  have  dis- 
closed that  1%  moisture  'by  weight,  which  is  about" 
2'/4%  by  volume  will  strain  concrete  to  its  yield  point 
Concrete  uniformly  saturated  with  moisture  and 
elongated  therefrom,  failure  will  occur  from  trans- 
verse cracks,  if  the  tensile  strength  of  the  cross  sec- 
tion of  concrete  is  not  great  enough  to  move  the  mass. 

The  more  common  cause  of  failure  in  concrete 
pavements  is  from  longitudinal  cracks  caused,  al- 
most without  exception,  from  moisture  absorbed  hy 
the  lower  surface  of  the  concrete.  This  absorption 
cauises  an  elongation  of  the  lower  surface  of  the  pave- 
ment, which  tends  to  cause  it  to  curl  up  at  the  outer 
edges  at  the  cunb.  This  hehavior  throws  a  tension 
load  on  tihe  upper  surface  oil  the  concrete,  and  it 
cracks  from  the  top  dawn  in  a  longitudinal  direction, 
modified  largely  by  the  fortuitous  character  of  the 
concrete. 

Cpon  examination  of  a  section  of  sidewalk  on 
(irand  River  avenue  west,  a  deflection  of  7/8  in.  was 
found  in  a  sidewalk  slab  60  in.  wide.  This  slab  is  an 
arc  of  a  circle,  120  ft.  in  diameter.  This  slab  was  laid 
in  1*X)5,  and  is  not  cracked.  Sidewalks  crack,  with 
lujt  few  exceptions,  from  moisture  effect. 

This  condition  will  be  found  the  rule  and  not  the 


exception.  When  the  bending  moments  exceed  the 
amount  of  resistance  failure  occurs.  It  will  be  readily 
seen  that  in  a  street  about  30  ft.  wide,  with  a  6-in. 
pavement  having  1:3:6  concrete  and  a  capacity  for 
about  6%  absorption  by  weight,  or  about  13.5%  by 
volume,  longitudinal  cracking  is  inevitable  even  with 
reinforcement  at   lower  fibre. 

The  normal  loading  of  a  pavement  is  from  the 
top,  by  putting  the  surface  in  compression  and  lower 
side  in  tension.  Moisture  reverses  the  loading  by 
introducing  the  internal  stresses  which  will  cause 
cracking  without  running  a  single  load  over  its  sur- 
face. 

An  absorption  test  from  slag  G  gave  a  unit  expan- 
sion from  moi.sture  of  .0005,  which,  ccjn.sidered  for 
tension,  is  five  times  the  elastic  extension.  A  com- 
pression test  gave  2,963  lbs. 

An  absorption  tt«t  'for  lower  side  oi  slab  A  for  a 
10-day  period  gave  a  deflection  of  .061  in  60  in.  This 
exceeds  the  normal  elastic  deflection  of  the  slab.  If 
the  slab  ends  had  been  restrained,  the  slab  would 
have  broken  from  the  top  surface  and  near  the  mid- 
dle.   Water  marks  could  be  observed  on  A. 

Contributing  Causes  of  Pavement  Failure 

Aside  from  the  effect  of  moisture  in  the  earth 
below  a  pavement,  is  its  behavior  under  various  kinds 
of  traffic.  The  complete  failure  of  the  pavement  on 
(irand  River  avenue  is  an  example  of  the  failure  not 
only  of  the  foundation,  but  the  inutility  of  .sand  un- 
der a  block.  Any  form  of  shock  imparted  to  a  pave- 
ment is  a  .serious  and  potential  cause  of  failure.  Tests 
made  ten  years  ago  disclo.sed  that  sand  with  23% 
voids  would  hold  a  static  load  up  to  26,684  lbs.,  dis- 
tributed over  32  square  inches.  A  5-lb.  weight  drop- 
ped five  times  from  a  height  of  5  ft.  displaced  the 
sand  to  the  .same  extent  as  under  the  heavy  load. 
Shock  may  be  caused  from  defective  tires  or  irregu- 
lar pavement  surface.  No.  pavement  or  foundation 
can  last  where  shock  is  contained.  A  definite  limit 
should  be  provided  in  pavement  specifications  for  sur- 
face irregularities.  A  recording  instrument  can  be 
readily  devised  to  accomplish  this. 
The  Tests 

In  December,  1921,  samples  of  6  and  8-in.  slabs 
were  prepared  under  Department  of  Public  Works 
specifications  for  ])avements.  The  mix  was  1 :3 :6.  The 
slabs  were  made  by  employees  of  the  department. 
"The  cement  was  a  standard  portland.  Sand  had  a 
void  of  35.5%  in  bulk.  When  screened  the  voids 
ranged  from  37.5%  to  47%.  It  is  evident  from  this 
value  for  voids  in  sand  that  a  1 :3  pro()ortion  of  cem- 
ent and  sand  would  not  make  a  uniform  concrete. 
This  fact  was  clearly  shown  in  the  slab  tests. 

Five  slabs,  6  by  12  by  60  in.  were  made,  three  of 
which  were  i)lain  and  two  reinforced  with  two  5/8-in. 
deformed  bars.  Three  slabs  8  by  12  by  60  in.  were 
made,  one  t>f  which  was  plain  and  two  reinforced. 
one  with  two  5/8-in.  bars  and  one  with  two  3/+-iii 
bars. 

The  slabs  were  tested  to  destruction  by  placing 
them  on  supports  48  in.  apart  and  loading  midway 
with  an  Olsen  testing  machine. 

ein.  slab  A.  pUin   concrete,   hrokc   at   centre   load   of  3440   Ibi. 

6-in.  slab  B,  plain  concrete,  broke  at   centre  load   of  2,3B0  lbs. 

6-in.  slab  C,  reinforced   concrete,  broke   at   centre   Idad   of  S,TO0  lbs. 

Sin.  slab  II,  reinforced  ;i/4  rods,  broke  at  centre  load  of  24,660  lbs. 

8-in.  slab  E,  reinforced  8'8  rods,   broke  at  centre  load  of  8,030  lbs. 

8-in.  slab  F.  plain  concrete,  broke  at  centre  loaif  of  320  lbs. 

«in.  slab  (i,  plain   concrete,   broke   at    centre   load   of    1.900   lbs. 

6-in.  slab  II,   reinforced,   is   under   absorption    test. 

These  tests   show   a    wide    variation    in    strensith 
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and  clearly  point  out  the  desirability  of  a  close  check 
up  on  character  of  concrete  as  made  and  used.  This 
can  only  be  done  'by  taking  samples  from  the  jcb 
and  testing  regularly.  This  will  insure  better  pave- 
ments. 

Conclusions 

1.  An  8-in  plain  concrete  pavement  may  be  ex- 
pected to  be  about  160%  stronger  than  a  6-in.  plain 
concrete  pavement,  with  identical  concrete. 

2.  These  tests  s'how  that  with  the  mixture  used, 
an  undesirable  pavement  would  result.  The  sand  in- 
dicates 1:2:4  mix.  This  concrete  would  take  ex- 
cessive moisture. 

3.  Concrete  pavements  are  the  most  desirable 
from  point  of  tractive  effort.  The  ratio  as  determined 
being  about  47  for  concrete  to  74  for  asphalt. 

4.  More  attention  must  be  given  to  the  construc- 
tion of  concrete  pavements  that  will  absortb  the  mini- 
mum of  water. 

5.  With  an  added  cost  df  35  cents  per  yard  a  6-in. 
reinforced  concrete  pavement  can  be  constructed 
that  will  be  over  3CX)7o  stronger  than  a  similar  plain 
concrete  pavement. 

6.  Concrete  is  more  desirable  for  heavy  traffic  than 
any  other  type  of  pavement.  The  tractive  resistance 
remains  constant. 

7.  All  concrete  pavements  should  be  reinforced. 
Slabs  C  and  E  are  broken  under  heavy  loads,  but 
the  steel  holds  the  concrete  so  closely  that  fractures 
are  not  discernible. 

8.  Longevity  of  concrete  in  streets  will  increase 
with  reduction  of  moisture  content. 

9.  A  standard  for  .surface  smoothness  should  be 
estalblished  for  new  work.  Shock  is  destructive  to 
vehicle  and  pavement. 

10.  The  cost  of  an  8-in.  pavement  will  be  about 
30%  more  than  a  6-in.  pavement,  and  its  strength 
about  160%  greater.  A  6-in.  pavement  reinforced  as 
indicated  in  this  report  will  be  about  300%  stronger 
than  the  6-in.  plain  concrete,  and  will  cost  35  cents 
per  yard  more  and  be  about  the  same  cost  as  8-in. 
plain  concrete. — J.  A.  McCabe,  research  engineer, 
City  of  Detroit,  in  "Concrete." 


How  Kentucky  Obtains  Good 
Road  Workmanship 

By  D.  R.  LAYMAN 

In  "The   Constructor" 

The  Kentucky  Association  of  Highway  Contrac- 
tors in  February,  1922,  recommended  to  the  State 
Highway  Department  that  every  bidder  be  required 
to  file  with,  or  prior  to,  his  bid  a  complete  sworn 
statement  of  his  finances,  previous  experience  and 
equipment.  This  recommendation  was  made  in  the 
belief  that  such  requirement  would  tend  to  elevate 
the  standard  of  work  for  which  the  Department  is 
striving.  Prior  to  that  time,  the  Highway  Depart- 
ment provided  in  its  notices  that  all  contractors  not 
then  performing  work  under  the  supervision  of  the 
Department  or  whose  financial  standing,  experience 
or  equipment  were  not  known  to  the  Department, 
should  submit  with  proposal  a  statement  of  equip- 
ment, banking  references  and  references  from  those 
with  whom  they  had  theretofore  done  business.  In 
reply  to  our  request,  the  Department  stated  that  it 
believed  its  present  requirements  were  sufficient. 

Recent  developments,  however,  have  indicated  the 


necessity  of  applying  to  all  bidders  requirements  for 
financial  and  experi'ence  statements.  Confusion  has 
been  caused  and  jJerhaps  some  injustice  done  by  'fail- 
ure of  certain  bidders  to  attach  statements  to  their 
proposal  when  they  felt  that  their  ability  and  ex- 
perience were  so  well  known  to  the  Department  as 
to  make  the  statement  unnecessary.  Some  contracts 
have  been  awarded  to  the  low  bidder  on  the  judg- 
ment of  the  Department  that  the  successful  bidder 
was  competent  to  execute  the  work,  but  subsequent 
developments  have  not  borne  out  the  expectations 
of  the  State. 

The  Department,  beginning  August  15,  1922,  now 
requires  each  'bidder  to  attach  to  his  proposal  three 
questionnaires  covering  experience,  finance  and 
equipment.  The  forms  of  these  questionnaires  ap- 
pear herewith. 

The  Kentucky  Association  feels  a  measure  of  gra- 
tification that  experience  of  the  last  few  months  has 
justified  the  wisdom  of  its  recommendation  in  this 
respect.  It  is  also  encouraging  to  know  that  our  ef- 
forts have  been  beneficial  to  legitimate  highway  con- 
tractors in  that  experience  and  ability  are  now  given 
consideration  in  the  award  of  contracts. 

Financial   Questionnaire 
To  the  State   Highway   Commission, 

Frankfort,  Kentucky. 
Gentlemen: 

As  a  part  of   my  proposal   on   Federal   Aid   Project   No. 

Section    State    Project    No 

Section  (I  or  we)  submit  the  following  conden- 
sed financial  statement: 

Assets 
Cash   subject    to   check — 
Deposited   in   banks   named   be'low 

Name    of    Rank  Location  Amount 

Total     bank     deposits $ 

Amount     of     all     other     cash 

available     $ •  ■ 

Total    cash     * 

Cash      value       of      equipment   $ 

Cash    value    notes    Weceiva'Ule     

Cash    value   stocks   and    bonds    

Cash     value    accounts    receiv- 
able     

Cash    value    of   all    other   per- 
sonal   property    

Total  value  of  personal  pro- 
perty      ? 

Cash   value   of  all   real   estate, 

located   in    

(County) 

(State)  9 

Total    assets    $ 


Liabilities 

Amount     of     outstanding     un- 
secured  notes    $ 

Amount   of   outstanding  mort- 
gage  or  lien   notes    

Amount     of     outstanding     ac- 
counts     

Total    liabilities    $ 

Total    net   worth    $ 

In  addition  to  the  above  statement   (I  or  we)  also  mak 

answer   to   tne   following  questions: 

What  banks  or  bankers  do  you  give  as  references?   


How   much    credit   will   these   banks   or   bankers   extend   you 
on  this  contract  ?   
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Do  you  meet  your  obligations  promptly  and  discount  your 
bills?   

Have  you  ever  been  insolvent  or  bankrupt?     If  so,  when?... 

Have  you  ever  failed  to  complete  a  contract  on  account  of 
a  lack  of  finance     

Will  the  above  condensed  financial  statement  favorably  com- 
pare with  the  detail  statement  you  w\\\  render  a  surety 
company  when  applying  for  bond?    


Contractor. 
*     ♦     * 

Experience  Questionnaire 

To  the  State  Highway   Commission,   Frankfort,   Kentucky. 
Gentlemen: 

As  a  part   of  my  proposal   on   Federal  Aid   Project   No. 

Section   State   Project  No 

Section    ,   (I    or  we)    submit   the   follow- 
ing answers   to  questions: 

1.  How   many   year's   experience   have   you   had    in    highway 
construction  as  general  coTitractor  or  subcontractor? 

2.  On    what    types    of    construction    have    you    been    mostly 
engaged      

3.  Have   you   ever    done   any   work    for   the    U.    S.    Govern- 
ment?    If  so,  where  and  to  whom  do  you  refer?   

4.  For  what  State  Highway  Department  have  you  perform- 
ed work,  and  to  whom  do  you  refer?   

.1.    Under    what    county    have    you    performed    work,    and    to 
whom  do  you  refer?   

6.  For  what   city   have  you   performed   work,   and    to   whom 
do  you  refer?    

7.  For   what   corporation   or  individual   have   you  performed 
work,  naming  the  corporation  or  individual?   


Section    ,   State    Project    No 

Section    (I   or  we)  submit  the  following  list 

of  equipment  now  available  for  work  that  may  be  awarded: 

Size  or  Present 

Xo.  Item.s  Type  Capacity  Value 


Contractor. 


The  Venus  Everpointed 

That  the  \  enii.s  Everpointed,  the  metal  pencil 
manufactured  by  the  American  Lead  Pencil  Company 
has  an  unusually  simplified  mechanism,  was  striking- 
ly illustrated  by  an  experience  recently  related  by  a 
well  known  engineer.  The  engineer  states  that  he  in- 
advertently left  his  new  gold  Venus  Everpointed 
within  reach  of  his  four  year  old  son,  who  promptly 
made  an  investigation  of  what  "made  it  go".  When 
discovered,  the  youngster  had  the  pencil  "dissembled" 
in  a  most  efficient  manner,  and  the  engineer  fully 
inade  up  his  mind  that  the  immediate  future  contain- 
ed a  rei)a'ir  bill  to  put  the  pencil  back  in  working  order. 
To  his  surprise,  it  was  constructed  with  so  few  work- 
ing parts  that  he  assembled  it  in  a  moment,  without 
the  least  trouble,  and  with  no  harm  done.  The  "fool 
proof"  propelling  mechanism  of  Venus  Everpointed 
consists  of  the  following:  the  tube  into  which  the 
head  fits  and  into  which  the  plunger  also  fits :  and  re- 
volving on  this  tube  another  tube  having  a  special 
slot  machined  in  it  which  engages  the  shouldered  part 
of  the  plunger.  Another  improvement  with  the  Venus 
Everpointed  is  that  the  refill  leads  are  simply  and 
easily  inserted  from  the  front,  a  year's  supply  being 
contained  in  the  tube  with  the  pencil  head. 


8. 


10. 


1] 
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Do  you  complete  your  work  on  contract  time,  unforeseen 
contingencies    allowed    for?    

What    is    the    largest    contract    you    have    ever    had.    and 
where,  giving  in   detail   types  of  construction,   etc.? 

Do  you  propose  to  sublet  this  project,  or  any  parts  there- 
of, if  contract  is  awarded  you,   or  exerute   it  yourself? 

What  part  or  parts  do  you  propose  to  sublet  if  contract 
is  not  executed   by  you?    

.  Have  you  ever  failed  to  complete  any  work  awarded  you? 
I f  so,   where  and   why?    


Have  you  a  going  organization  now  ready  to  place  on 
this  project?  If  not,  how  soon  can  you  perfect  an  effic- 
ient   organization      


Contractor. 
*     *     ♦ 

Equipment  Questionnaire 

State    Highway    Commission,    I'rankfort,    Kentucky, 
(ientlemcn : 

As   a    part   of   my   proposal   on    Federal   Aid    Project    \o. 


Canada  Spends  $50,000,000  on  Highways 

Fifty  million  dollars  will  have  been  spent  on  im- 
proving Canada's  highways,  many  of  which  are  of 
the  asphaltic  or  resilient  types,  when  the  five-year 
])eriod  terminates  in  the  fall  of  1923.  according  to 
reports  received  by  A.  W.  Campbell,  Dominion  Com- 
missioner of  Highways.  Of  this  total  $20,000,000 
will  have  been  appropriated  by  the  Dominion  Gov- 
ernment and  the  remainder  by  the  different  provinces. 
( )f  the  Dominion  sum  there  is  yet  $800,000  to  be 
taken  up  by  the  provinces. 

.\greements  have  already  been  entered  into  by 
the  Province  of  f^ntario  calling  for  an  expenditure 
of  $12,500,000  by  the  end  of  1923,  of  which  sum. 
S.^.OeO.OOO  is  the  Dominion  share. 

The  New  Brunswick  Government  now  has  all  of 
its  appropriation  of  $3,000,000  under  agreement,  the 
Dominion  Government  contributing  $1,200,000.  A 
total  of  1.59.5  miles  of  highways  are  scheduled  for 
improvement. 

Alberta,  the  last  province  to  take  part  in  the  Do- 
minion highway  scheme,  has  just  filed  for  approval 
plans  for  road  improvement  under  the  Canada  High- 
ways Act.  .\11  of  the  provinces  are  now  working 
under  the  general  regulations  provided  by  this  act. 
and  the  work  throughout  the  provinces  is  being 
carried  out  in  accordance  with  uniform  standard 
specifications. 
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Estimating  the  Cost  of  High- 
way Bridges 

Useful  suggestions  on  preparing  estimates  for  the 
the  construction  of  highway  bridges  were  given  by 
Walter  S.  Todd.  Assistant  Hridge  Engineer  of  the 
Illinois  Division  of  iiighways,  in  a  paper  presented 
at  the  last  annual  short  course  in  highway  engineer- 
ing at  the  Uni\ersity  o'i  Illinois.     The  jiaper  fillows: 

A  good  estimate  is  one  which  ai)proaches  very 
closely  to  the  actual  cost  of  construction,  with  a  fair 
profit  to  the  contractor  included.  In  order  to  secure 
estimates,  actual  cost  records  of  similar  work  should 
be  available  to  the  estimator. 

There  are  two  factors  which  made  it  difficult  to 
secure  reliable  estimates  on  highway  bridges;  first, 
the  construction  of  bridges  of  the  types  now  common, 
and  by  the  method  now  prevalent  is  comparatively 
recent,  so  that  cost  records  are  not  available  which 
are  api^licable  to  present  tyjies  and  methods  of  con- 
struction. Second,  the  securing  of  actual  costs  while 
construction  is  in  ])rogress  involves  extra  work  upon 
the  engineer  in  charge  o'f  tlie  work,  and  consequently 
is  generally  slighted.  The  time  and  energy  required 
to  "iboil  down"  cost  records  to  a  unit  basis, ,  so  that 
it  may  be  used  on  similar  work  for  estimating  ])ur- 
poses,  is  very  great.  The  results  obtained,  however, 
are  worth  the  effort  and  form  a  basis  for  estimating. 

Preliminary  Estimate 

There  are  two  kinds  of  estimates — preliminary 
and  final — and  each  has  its  jjarticular  field  of  use- 
fulness. A  preliminary  estimate  may  be  l)ased  upon 
approximate  data,  but  with  sufficient  information  at 
hand,  it  should  not  vary  greatly  from  an  estimate 
which  is  made  after  the  detail  plans  aie  com  )lete. 
A  preliminary  estimate  may  be  based  upon  plans  for 
structures  oi.  a  similar  nature  which  have  already 
been  prepared,  or  upon  istandard  plans.  Curves  may 
be  pre])ared  which  show  the  relation  between  size 
of  structure  and  volume  of  material  required,  and  the 
amount  of  material  required  for  a  given  structure 
quickly  obtained  from  them. 

The  preliminary  estimate  has  three  distinct  uses. 
It'  may  'be  used  to  determine  the  most  economical 
span  length  to  adopt  for  a  multiple  span  structure. 
It  may  be  used  in  reconnaissance  for  determining 
the  most  economical  route  to  choose  between  two 
fixed  o1)jectives,  i.  e.,  the  cost  of  earth  work,  pave- 
ment and  bridges  on  one  route  may  be  compared 
with  the  same  items  on  another  possible  route. 

The  preliminary  estimate  permits  the  determina- 
tion of  the  approximate  cost  of  structures  without 
the  aid  of  complete  plans.  An  estimate  of  this  kind 
is  also  essential  to  present  a  definite  basis  for  a  cam- 
paign to  secure  funds  to  'finance  construction,  and  is 
generally  demanded  before  completed  plans  are  avail- 
able. 

Final  Estimate 
The  final  estimate  is  made  after  surveys  and  i)lans 
are  completed,  and  should  represent  the  engineer's 
best  judgment  regarding  a  reasona'ble  final  cost  of 
the  structure  to  the  public  or  owner.  .\n  estimate 
may  be  quite  accurately  made  if  it  is  subdivided  into 
the  various  items  of  -material,  labor,  transportation, 
etc.,  which  are  involved  in  the  construction.  .\s  an 
example,  the  following  items  are  covered  in  an  esti- 
mate for  a  reinforced  concrete  bridge^  and  eadh  item 
is  given  in  terms  of  1  cu.  yd.  of  concrete  in  the  fin- 


ished structure;  (1)  cement  equals  the  number  of 
barrels  per  yard  of  concrete  multiplied  by  the  sum  ai 
the  cost  of  cement  f.  o.  b.  nearest  station,  and  the 
hauling  cost  from  station  to  bridge  site;  (2)  fine  ag- 
gregate equals  volume  of  .sand  per  yard  of  concrete 
multiplied  by  the  sum  of  the  cost  of  sand  f.  o.  b. 
nearest  station  and  the  hauling  cost;  (3)  coarse  ag- 
gregate equals  volume  of  stone  or  gravel  per  yard 
of  concrete  multiplied  by  the  .sum  of  the  cost  of 
coarse  aggregate  f.o.b.  station  and  the  cost  of  haul- 
ing same;  (4)  ;i"orm  and  falsework  lumber;  (jj  labor 
required  in  placing  forms  and  falsework;  (6)  labor 
required  in  mixing,  conveying  and  .spading  concrete; 
(7)  reinforcing  steel  delivered  at  the  bridge  site;  (8) 
labor  in  bending  and  placing  steel;  (9)  removal  of 
existing  bridge;  (10)  excavation  cost  per  cubic  yard 
of  concrete;  (11)  incidentals  such  as  name  plate,  ex- 
pansion device  or  brick  for  hand  hails,  when  used. 
The  sum  of  these  items  may  then  be  multiplied  by 
the  total  yardage  in  the  structure  and  a  percentage 
added  to  same  to  cover  liability  insurance,  profit, 
contingencies,  superintendence  and  overhead. 

It  is  generally  best  to  add  the  cost  of  piling  as  a 
separate  item,  as  the  cost  of  this  part  of  the  vvwk  is 
not  generally  accurately  known  in  advance.  The  con- 
tractor may  be  instructed  to  submit  a  unit  'bid  and 
payment  may  be  made  upon  the  lineal  feet  actually 
driven. 

It  is  a  comparatively  simple  matter  to  determine 
the  quantities  of  material  requiring  for  a  .structure, 
but  the  cost  of  labor  is  best  deteVmined  lirom  pre- 
vious work  of  a  similar  nature.  These  labor  costs 
shoulcl  preferably  be  in  terms  of  man-hours,  so  that 
variations  in  labor  rates  may  be  easily  applied.  The 
bridge  office  of  the  Division  of  Highways  of  Illinois 
has  kept  records  of  labor  costs  for  a  large  number  of 
highway  bridges  of  various  types  which  have  been 
built    from    standard   plans. 

In  Table  1  all  structures  considered  had  rein- 
forced concrete  abutments  with  fhe  exception  of  the 
structures  listed  in  the  last  column. 

In  the  estimate  of  the  cost  of  structural  steel  sup- 
erstructures, the  i)rinciple  of  dividing  the  estimate 
.into  the  various  labor,  material  and  transportation 
costs  is  advisable.  The  chief  items  involved,  exclu- 
sive of  floor,  in  the  cost  of  a  steel  truss  are  as  fol- 
lows: mill  or  warehouse  price  of  structural  shapes; 
freight  from  mill  or  warehouse  to  fabricating  sho); 
fabrication  costs,  including  detail  plans,  reaming  shop' 
paint;  freight  from  the  fabricating  shop  to  station 
nearest  site;  unloading  and  hauling  to  the  i)roposed 
site;  falsework;  erecting;  field  rivetting;  fiejd  paint- 
ing; liability  insurance;  ])rofit  and  contingencies. 

Table  1 — Cost  Data  for  Reinforced  Concrete  Highway  Bridges 


Tyi)e   of   Stiuctnre    ,                    X  5:               f-  .£ 

No.    of    bridges    considered                 83  93             48 

Man-hours  Per  Cubic  Yard  of  Concrete 

Uuilding    forms     4.24  4.41           4.71 

.Mixing     and     placing     concrete       ."i.OT  4.C.5           4., S3 

liending  and   placing   steel    ....      0.68  O.T.T           1.51 

Feet    B.    M.    Per    Cubic  Yard    of    Concrete 

Form    and    falsework    lumber..      24.20  16.."i3         17.54 

Pounds    Per 
Average    amount    reinforcing 

And   substructure    

stt.-el     in     superstructure 


Cubic    \'ard    of    e'oncrete 


100 

100 


44 
198 


53 

■2m 


7.04 
3.87 
1.24 

20.23 


57 
255 


11 


3.43 
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The  Contract  Record's 

Weekly  House  Suggestion  No.  38 


AiiotluT  neat  residence  of  the  l)rick  and  stucco 
type  is  presented  herewitti.  This  house  was  built  re- 
cently hy  Mr.  H.  Addison  Johnson  on  Duart  Park 
Road,  Toronto,  and  is  an  excellent  example  of  the  well 
planned  medium  sized  home.  The  exterior  construc- 
tion is  red  face  brick  to  the  second  floor  and  stucco 
above,  with  attractive  wood  trim  at  the  front,  stained, 
brown,  in  keeping  with  the  general  tone  of  the  ex- 
terior.    The  roof  is  of  wood   shingles. 

The  front  entrance  from  the  veranda  is  on  a  square 
hall,  with  main  staircase  immediately  to  the  right  and 
entrance  to  the  large  living  room  on  the  left.  The 
living  room  is  equipped  with  a  handsome  fire-place 
in  the  left  wall,  as  indicated  on  plan.  The  ceiling  of 
the  room  is  furred  down  over  the  buffet  alcove  in  the 
right  wall.  The  dining  room  is  located  at  the  rear 
of  the  living  room  and  is  a  good  sized,  well  lighted 
room,  with  entrance  directly  on  the  kitchen  and  on 
small  breakfast  nook  at  the  rear.  The  latter  room, 
as  seen  on  plan,  is  conveniently  located  to  both  din- 
ing room  and  kitchen  and  is  finished  in  white  enamel. 
The  kitchen  has  an  entrance  from  a  porch  at  the  rear 
and  may  be  also  reached  through  the  side  entrance 
by  way  of  the  hall  extension.  This  is  an  especially 
well  planned  layout  for  a  ground  floor.  The  floors 
throughout  are  of  quarter  cut  oak  and  the  trim  is  in 
gumwood   with   walnut    finish. 

The  second  floor  includes  4  good-sized  bedrooms, 
sun  room  and  bath  room  with  separate  toilet.  The 
rooms  are  all  conveniently  located  off  the  upper  hall 
and    are    well    provided    with    closet    space.      The    sun 


room  has  entrances  from  both  rear  bedrooms.  The 
four  bedrooms  arc  trimmed  in  pine,  white  enamelled 
and  the  flooring  is  of  plain  red  oak.   The  bathroom  an<l 


toilet  are  finished  with  tile  wall  and  floors,  trim  being 
in  white  enamel. 

The  basement  is  divided  into  fruit  cellar,  coal  bins, 
laundry  and  boiler  room.  The  builder  of  this  neat 
little  home  is  Mr.  H.  Addison  Johnson,  13  Silver  Birch 
Ave.,  Toronto.. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Cement  Block  &  Brick  Co.,  10.)  Ritchie  Ave.,  Toronto, 
have  changed  their  name  to  the  Excelsior  Brick  Co.,  and  will 
carry   on   business  at  the   same  address. 

The  town  of  Hanover,  Ont.,  will  shortly  vote  on  a  by- 
law proposing  the  adoption  of  Riihl  Lake  as  the  source  of 
the   town's   water   supply. 

A  fire  which  started  in  the  plant  of  Joseph  Gosselin, 
Ltd.,  general  contractors,  of  Levis,  P.  Q.,  recently,  destroyed 
the  entire  plant,  a  store  and  several  residences.  The  damage 
is  estimated  at  about  $500,000. 

The  estimated  total  required  for  public  works  construc- 
tion in  Quebec  city  next  year  is  $3,000,000,  as  arrived  at  by 
the  city  council  recently.  It  is  thought  unlikely  however 
that  the  Legislature  will  authorize  the  borrowing  of  so  large 
a  sum,  so  that  it  will  be  necessary  to  substantially  reduce 
this  figure. 

The  large  eontracting  firm  of  Merlo,  Merlo  &  Ray  are 
expending  $100,000  on  improvements  to  their  newly  acquired 
river  front  property  at  Ford.  The  main  item  in  this 
improvement  scheme  is  the  construction  of  a  modern  con- 
crete dock,  227  ft.  in  length  and  12  ft.  wide,  which  when 
completed,  will  permit  the  docking  of  the  largest  lake 
freighters. 

It  is  stated  that  the  town  of  Tillsonburg,  Ont.,  is  at  pres- 
ent negotiating  with  two  large  industries  in  connection  with 
the  establishment  of  large  manufacturing  plants  in  that  town. 
One  of  the  companies  interested  manufactures  fire  engines 
and  tractors  and  our  report  states  that  the  only  condition 
the  town  has  to  fulfill  in  order  to  secure  this  industry  is 
to  guarantee  the  sale  of  $25  000  worth  of  the  capital  stock 
in  the  town. 

.\t  the  meeting  of  the  executive  of  the  Canadian  Good 
Roads  Association  held  in  Montreal  recently,  and  attended 
by  Hon.  J.  L.  Perron,  Quebec  Minister  of  Roads;  President, 
S.L.  Squires,  Toronto,  chairman;  Russell  T.  Kelly,  Hamilton, 
and  W.  A.  Findlay,  Toronto,  arrangements  were  completed 
for  the  holding  of  an  interprovincial  good  roads  conference 
in  Montreal  early  this  month,  to  which  each  of  the  nine 
provinces  of  Canada  are  invited  to  send  delegates. 

According  to  iron  and  steel  statistics  from  Washington, 
Canada  was  the  foremost  buyer  of  American  material,  in 
July  taking  48,010  tons  out  of  a  total  of  159,338  tons  exported. 
Canada's  purchases  included  8,630  tons  of  ingots,  blooms, 
billets,  sheet  bars  and  skelp,  6,427  tons  of  iron  and  steel 
bars  and  rods  other  than  wire,  3,808  tons  of  iron  and  steel 
plates,  5,780  tons  of  structural  material,  3,526  tons  of  black 
steel  sheets,  3,101  tons  of  galvanized  sheets,  2,369  tons  of 
steel  rails,  and  1,899  tons  of  hoops,  bands  and  strips. 

Mayor  George  C.  Coppley,  of  Hamilton,  is  the  newly 
elected  president  of  the  Ontario  Associated  Board  of  Trade 
and  Chambers  of  Commerce,  other  officers  elected  at  the 
recent  annual  gathering  of  this  body  in  Owen  Sound  being: — 
Honorary  presidents:  R.  Home  Smith,  Toronto;  Wm.  Taylor, 
Owen  Sound;  John  Elliott,  Belleville;  Col.  H;  Brock,  Tor- 
onto; first  vice-president,  M.  P.  Byrnes,  Collingwood;  second 
vice-president,  J.  G.  Elliott,  Kingston;  third  vice-president, 
K.  J.  Dunstan,  Toronto;  secretary-treasurer,  F.  G.  Morley, 
Toronto. 

The  new  $650,000  high  school  at  Walkerville,  Ont..  is 
practically  completed  and  will  be  officially  opened  soon.  It 
is    of    plain    oblong    design,    constructed    of,  brick    and    tile. 


absolutely  fireproof  and  three  stories  in  height.  Besides  the 
many  classrooms,  there  is  an  auditorium  in  the  centre  of 
the  building,  with  a  seating  capacity  of  800,  a  fine  gymnasium, 
play  rooms  for  boys  and  girls,  dental  inspection  office,  nurses 
office,  a  lunch  counter  and  separate  dining  rooms  for  boys 
and  girls,  library,  laljoratory,  teachers'  quarters,  commercial 
manual  training  (juarters,  and  a  large  swimming  tank  with 
showers,  individual  lockers,  etc. 

About  thirty  members  of  the  Engineers'  Club,  of  Tor- 
"ntii,  were  present  at  the  finals  of  their  golf  tournament, 
held  recently  on  the  links  of  the  Mississauga  Golf  Club. 
Mr.  J.  R.  W.  .Ambrose  defeated  Mr.  J.  C.  Armer  for  the 
trophy  presented  by  the  past  presidents  of  the  club.  Mr. 
W.  P.  Dobson  won  the  consolation  match  and  Mr.  C.  C. 
Mills  made  the  highest  score  of  the  afternoon.  Mr.  .A.rmer 
who  "engineered"  the  tournament,  presided  at  the  dinner 
which  followed  and  distributed  the  prizes. 

The  plans  for  the  new  city  hall  at  Montreal  have  been 
approved  as  regards  the  general  outline,  with  a  few  minor 
revisions  being  suggested  by  the  commission  of  architects. 
Tenders  have  been  called  for  the  erection  of  the  steelwork 
within  the  walls  of  the  old  building,  which  are  going  to 
be  used  in  the  new  structure  and  it  is  estimated  that  the 
entire  building  and  furnishings  will  cost  about  $1, 500,000. | 
The  main  feature  of  the  new  building  will  be  a  large 
reception  or  assembly  hall,  80  ft.  long,  situated  in  the  centre 
of  the  building,  which  will  be  surrounded  by  a  gallery  sup- 
ported by  marble  pillars. 

The  following  officers  were  elected  recently  at  the  an- 
nual meeting  of  the  Royal  Architectural  Institute  of  Can- 
ada, in  Winnipeg: — L.  S.  Gordon,  Winnipeg,  president;  J.  S. 
Archibald,  Montreal,  first  vice-president;  A.  L.  Mercer,  Van- 
couver, second  vice-president;  Alcide  Chausse,  Montreal,  sec- 
retary, and  J.  B.  Hynes,  Toronto,  treasurer.  The  executive 
committee  will  be  composed  of  Messrs.  Gordon,  Mercer, 
Chausse  and  Hynes,  representing  their  respective  provinces, 
and  Prof.  E.  S.  Burgess,  Alberta,  and  F.  P.  Martin,  Sask- 
atchewan. It  was  decided  that  meetings  of  the  executive 
will,  in  future,  be  held  in  Winnipeg,  in  view  of  the  fact  that 
Winnipeg  is  the  most  central  point.  This  will  only  apply  to 
meetings  to  be  held  between  annual  assemblies.  Headquarters 
of  the  society  will  not  be  established  at  Winnipeg  as  re- 
ported recently,  but  will  remain  at  Ottawa.  The  next  annual 
assembly  will  be  held  in  Montreal. 


Personal 

Hon.  H.  E.  .-Armstrong,  Minister  of  Public  Works,  Nova 
Scotia,  is  at  present  touring  the  Canadian  West  for  the 
purpose  of  securing  data  on  the  various  fair  grounds  of  the 
larger  cities,  which  information  will  be  used  by  the  authori- 
ties at  Halifax  in  the  preparation  of  plans  for  the  recon- 
struction of  that  city's  fair  quarters. 


Trade  Incorporations 

Riverdale  Brick  Company,  Limited,  with  head  office  at 
Toronto,  capital  $40,000,  to  manufacture  and  deal  in  brick, 
terra  cotta,  tile,  etc. 

Lake  Erie  Brick  &  Tile  Co.,  Ltd.,  with  head  office  at 
Leamington,  Ont.,  capital  $100,000,  to  manufacture  brick, 
tile  and  clay   materials  of  every  description. 

A.  Cope  &  Sons,  Limited,  with  head  office  at  Hamilton, 
capita!  $40,000,  to  carry  on  tlie  business  of  general  con- 
tractors. 

Lowry  Contractors.  Ltd.,  with  head  office  at  St.  Cath- 
arines, capital  $40,000,  to  carry  on  the  business  of  con- 
tractors and  dealers  in  building  supplies. 
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Guessing  at  Costs 


Do  contractors  bid  intelligently  and  with  full 
knowledge  of  the  factors  involved  in  the  jobs  on 
which  they  figure?  This  question  has  been  asked 
time  and  time  again  with,  generally  speaking,  an 
answer  in  the  negative.  That  is  to  say,  in  most  lists 
of  estimates  submitted  on  a  proposed  project,  there 
is  usually  such  a  wide  disparity  in  the  tenders  as  to 
warrant  the  opinion  that  some  of  the  bidders,  at  any 
rate,  are  estimating  without  an  intelligent  knowledge 
of  what  is  required  and  involved  in  the  construction 
of  the  proposed  work.  This  is  an  old  topic,  as  old 
as  contracting  itself,  but  it  cannot  be  considered 
threadbare  so  long  as  it  suggests  a  moral  that  has  a 
sound  ai)plication  to  present-day  contracting.  .\nd 
it  surely  has,  for  in  spite  of  all  that  has  been  said  and 
written  in  the  past,  contractors  are  still  operating 
largely  in  the  dark  as  far  as  estimating  is  concerned. 
We  all  remember  the  cartoon  that  has  been  current 
for  many  years,  in  which  the  much-harrassed  con- 
tractor, after  receiving  the  contract  at  the  lowest 
figure,  wonders  what  he  has  left  out.  Certainly 
judging  by  the  wide  differences  between  low  and 
high  figures  on  most  tenders,  it  is  either  a  case  of 
low  man  leaving  something  out  or  the  high  man  add- 
ing something  on.  The  latter,  undoubtedly,  repre- 
sents the  safer  of  the  two  evils  in  that  it,  at  least, 
guarantees   against   loss   and    pos.sibie    bankruptcy. 

The  prime  function  of  an  estmate  is  to  obtain  as 
close  an  approximation  to  the  true  cost  of  the  job 
as   possible    without    actually    carrying    it  out.     To 


make  this  estimate  more  than  a  mere  guess  requires 
an,  intelligent  idea  of  what  the  project  demands  of 
the  contractor,  a  thorough  experience  in  construction 
and  administrative  methods  and  a  sane  api)lication 
of  cost  data  obtained  from  previous  operations.  If 
estimating  is  carried  out  on  this  basis,  the  result 
.should  then  be  a  figure  that  will  represent  within  a 
fair  degree  of  accuracy  the  true  cost  of  the  job. 

Unless  it  is  assumed  that  all  bidding  is  not  car- 
ried out  on  this  principle,  there  could  not  be  the  wide 
discrepancy  that  we  sometimes  observe  in  analyzing 
tenders.  For  instance,  in  the  list  of  bids  submitted 
on  a  small  power  development  described  recently  in 
the  "Contract  Record,"  the  highest  tender  was  264% 
of  the  lowest,  or,  in  other  words,  a  difference  of  164%. 
Surely  there  must  be  something  amiss  when  a  164% 
difference  exists  between  the  tenders  of  two  con- 
tractors supposed  to  be  bidding  intelligently.  But 
let  us  go  further  and  analyze  some  of  the  unit  prices. 
Concrete  was  quoted  at  from  $10.00  to  $16.00  per 
cubic  yard,  perhaps  not  an  unseemly  difference,  but 
rock  excavation  prices  varied  from  $3  15  to  S30.00 
per  unit  with  excavation  from  65  cents  to  $4.50  and 
fill  from  30  cents  to  $4.00.  Comment  on  these  figures 
seems  almost  unnecessary,  the  disparity  indicated 
showing  the  need  for  a  revision  in  the  bidding  prac- 
tices of  many  contractors. 

As  a  contrast  to  the  above  we  might  point  out 
that  the  tenders  for  the  hydraulic  and  electric  equip- 
ment for  the  same  power  hou.se  showed  only  a  dif- 
ference of  45%  between  the  high  and  low  tenders. 
It  just  indicates  that  equipment  manufacturers  have 
a  better  idea  of  costs  than  contractors  and  apply 
them  more  intelligently.  Of  course,  there  are  greater 
hazards  and  more  uncertainties  on  construction  oper- 
ations than  in  manufacturing  which  is  all  the  more 
reason  for  care  in  compiling  estimates;  but,  making 
all  due  allowances  for  these  and  for  differences  in 
contractors'  organizations  and  equipment,  there  is 
no  excuse  for  a  164%  variation  in  bids. 

Building  Statistics  Indicate  Better  Business 

During  September,  construction  contracts  award- 
ed in  Canada,  according  to  MacLean  Building  Re- 
ports, Limited,  amounted  to  $29,313,500,  compared 
with  $25,187,500  in  August.  Residential  building  ac- 
counted for  32.5%  of  the  September  total  and 
amounted  to  $9,534,100.  Business  building  amounted 
to  $6,275,600,  or  21.4%;  industrial  building  $5,170,200, 
or  17.6%,  public  works  and  utilities  $8,333,600,  or 
28.5%.  The  value  of  contemplated  new  work  report-' 
ed  during  September  was  $39,076,800. 

Revival  in  general  business  is  reflected  in  the  fact 
that  manufacturers  are  extending  old  plants  arid 
building  new  ones.  The  September  total  of  $5,170,- 
200  compares  most  favorably  with  $886,400  in  the 
corresponding  period  of  1921  and  $2,342,500  in  1920. 
The  total  value  of  industrial  buildings  erected  this 
year  to  date  is  50%  more  than  in  1921.  and  if  the 
work  now  contemplated  is  proceeded  with  this  fall, 
the  year's  total  will  easily  double  that  of  1921. 

\\'ith  improved  business  conditions  and  station- 
ary prices,  the  building  industry  throughout  Canada 
is  going  to  boom.  The  total  of  contemplated  pro- 
jects reported  in  .'September  alone,  bears  out  this 
fact.  This  total  of  practically  forty  million  dollars 
is  mn-p  thnn  double  last  month's  figure  and  exceeds 
by  33  1/3%  the  largest  monthly  total  since  such  re- 
cord? have  been  kept. 
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Canada's  Engineers — Sir  Henry  Worth  Thornton 


Last  Wednesday  the  Canadian  government 
through  the  Prime  Minister  announced  the  appoint- 
ment of  Sir  Henry  Worth  Thornton  as  managing 
head  of  the  Canadian  National  Railway  system.  He 
will  commence  his  duties  within  a  month,  taking  com- 
plete chatge  of  the  railway  in  conjunction  with  a  new 
board  of  directors.  Sir  Henry,  although  an  American 
by  birth,  has  been  since  1914  general  manager  of  the 
Great  Eastern  Railway  of  England  and  came  into  con- 
siderable prominence  during  the  closing  years  of  the 
war  as  the  director  of  army  transportation  in  France. 
That  he  is  thoroughly  versed  in  railway  affairs  is  ob- 
vious from  the  following  sketch  of  his  career: 

Sir  Henry  Worth  Thornton  was  bom  at  Logans- 
port,  Ind.,  U.S.A.,  in  November,  1871,  and  graduated 
from  the  University  of  Pennsylvania  (Department  of 
Civil  Engineering)  with  the  degree  of  Bachelor  of 
Science  in  1894.  He  obtained  employment  with  the 
Pennsylvania  Railroad  Company  in  December  of  the 
same  year  as  draftsman  in  the  chief  engineer's  office 
and  held  successively  the  positions  of  assistant  engin- 
eer of  construction  on  the  Cleveland  and  Marietta  Rail- 
way, topographer  on  various  surveys,  assistant  of  en- 
gineer corps,  division  engineer  and  division  superin- 
tendent. In  1911  he  was  made  general  superintendent 
of  the  Long  Island  Railroad  which  had  been  acquired 
by  the  Pennslyvania  Railroad  Company.  In  this  ca- 
pacity he  had  much  to  do  with  the  opening  of  the 
Pennsylvania  Railroad  terminal  in  New  York  and  the 
organization  of  the  electrical  train  service  on  the  Long 
Island  Railroad. 

While  employed  as  assistant  in  the  engineer  corps 
of  the  Pennsylvania  Railroad,  Sir  Henry  was  selected 
by  the  then  general  manager,  L.  F.  Loree,  to  develop 
a  students'  course  in  transportation,  and,  under  Mr. 
Loree's  instructions,  worked  in  every  department  of 
the  railway  for  a  sufficient  time  to  become  familiar 
with  its  operation. 

In  April  1914,  he  was  called  to  England  as  general 
manager  of  the  Great  Eastern  Railway.  This  Railway 
enjoys  the  largest  passenger  traffic  of  any  railway  in 
the  world,  it  is  said,  there  passing  through  its  principal 
London  terminal,  Liverpool  Street  station,  76,000,000 
passengers  per  annum,  which  is  about  one  and  a  half 
times  the  number  of  passengers  using  the  principal 
New  York  stations. 

The  Great  Eastern  Railway  also  operates  an  im- 
portant line  of  steamships  between  Harwich,  the  Hook 
of  Holland,  Rotterdam  Emd  Antwerp.  It  also  operates 
extensive  hotels,  dining  rooms  and  dining  car  service. 

When  war  broke  out  in  1914,  the  Great  Eastern 
Railway,  serving  the  east  coast,  became  one  of  the 
most  important  military  lines  of  communication.  Sir 
Henry  Thornton  was  made  a  member  of  the  executive 
committee  of  general  managers  which,  under  the  di- 
rection of  the  government,  controlled  and  worked  all 
the  English  railways. 

In  1916  he  became  deputy  director  of  inland  water 
transportation  with  the  rank  of  colonel  in  the  Royal 


Engineers.  This  department  handled  all  the  inland 
navigation  in  northern  France,  Egypt  and  Mesopo- 
tamia. 

Early  in  1917,  Sir  Henry  was  sent  to  Paris  as 
assistant-director  general  of  movements  of  the  rail- 
ways and  in  that  capacity  represented  the  director- 
general  and  the  army  council  in  negotiations  with  the 
French,  Italian  and  American  Governments,  relating 
to  transportation.  In  December,  1917,  Sir  Henry  was 
made  deputy  director  general  of  the  movements  of 
railways,  with  the  rank  of  brigadier-general,  and  in 
1918  was  made  inspector-general  of  transportation 
with  the  rank  of  major-general.  In  the  latter  capacity 
he  had  charge  of  army  transportation  on  the  continent. 

Sir  Henry  was  naturalized  as  a  British  subject  in 
March,  1919.     In  May,  1919,  he  was  gazetted  a  Knight 


Sir  Henry  Worth  Thornton,   K.B.E. 

Commander  of  the  order  of  the  British  Empire.  He 
is  also  a  commander  of  the  Legion  of  Honor  of  France, 
an  officer  of  the  Order  of  Leopold  of  the  Belgians 
and  a  holder  of  the  distinguished  service  medal  con- 
ferred by  the  American  Government. 

In  1920,  Sir  Henry  was  asked  by  the  British 
Government  to  serve  upon  the  commission  to  invest- 
gate  the  operations  and  financial  conditions  of  the 
Metropolitan  Water  Board,  this  being  the  authority 
which  controls  the  entire  water  supply  of  London. 
He  has  also  served  twice  as  a  member  of  the  National 
Wages  Board  in  two  arbitrations  between  the  Eng- 
lish railway  companies  and  their  men.  He  has  enjoy- 
ed relations  of  peculiar  friendliness  with  labor  leaders 
in  England,  it  is  said,  and  has  had  notable  isuccess  in 
dealing  with  labor  on  his  own  railroad,  the  Great 
Eastern. 

The  new  president  and  general  manager  of  the 
system  is  a  member  of  the  Institute  of  Civil  Engineers, 
the  Institute  of  Transportation,  the  Americsui  Society 
of  Mechanical  Engineers  and  various  other  scientific 
bodies. 
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Architects'   Assembly   in  Winnipeg 

.The  Royal  Architectural  Institute  of  Canada  Combine  Business  and 

Pleasure  at  Their  Fifteenth  Annual  Meeting — Many  Papers 

of  Interest  to  the  Profession 


On  Monday  the  25th  of  September,  the  Royal 
Architectural  Institute  of  Canada  started  its  15th  gen- 
eral annual  assembly  at  the  Fort  Garry  Hotel,  Win- 
nipeg, between  40  and  50  delegates  being  present. 
The  morning  session  was  taken  up  with  registration 
of  members  of  the  Institute,  and  a.  meeting  of  the 
1921-1922  council. 

After  luncheon  W.  J.  Smart,  president  of  the  Mani- 
toba Association  of  Architects,  suggested  that  the 
federal  and  provincial  governments  should  consult 
the  Institute,  and  ascertain  its  views  when  contem- 
plating the  construction  of  large  public  buildings.  He 
pointed  out  that  the  advice  of  the  Institute  and  any 
suggestions  it  might  make  would  undoubtedly  be  of 
great  assistance  to  the  governments  when  they  decided 
upon  large  expenditures  for  public  buildings  and  he 
believed  that  a  great  deal  of  money  would  be  saved 
to  the  taxpayers.  He  also  advocated  greater  co-opera- 
tion between  architects  and  engineers  and  expressed 
the  belief  that  closer  relationship  between  the  archi- 
tects and  their  employers  would  be  most  beneficial 
to  both  the  profession  and  those  who  required  the 
services  of  the  architects. 

In  the  absence  of  Premier  John  Bracken,  who  was 
unable  to  attend,  Hon.  F.  M.  Black,  provincial  treas- 
urer, welcomed  the  delegates  at  the  luncheon  on  be- 
half of  the  province.  He  was  followed  by  Mayor 
Fowler,  who  extended  the  welcome  for  the  city. 

During  the  afternoon  session  after  the  various 
reports  had  been  brought  in,  some  very  interesting 
papers  were  read,  the  first  one  being  on  "Research 
Work  as  Available  for  and  Applicable  to  the  Archi- 
tectural Profession"  by  Frank  G.  Martin,  president 
of  the  Saskatchewan  Association  of  Architects.  This 
paper  is  reprinted  elsewhere.  In  a  paper  on  "The 
Standardization  of  Building  By-laws,  Structural  Meth- 
ods and  Materials,  Architects'  Fees,  and  Practice, 
etc.,"  Professor  Cecil  S.  Burgess,  president  of  the 
Alberta  Association  of  Architects,  stated  that  prizes 
were  being  given  all  over  Canada  for  the  best 
gardens  in  various  cities;  why  not  therefore  offer 
prizes  for  the  best  architectural  work?  He  also  dealt 
with  the  necessity  of  training  the  student  to  a  high 
standard  of  efficiency.  In  the  discussion  which  fol- 
lowed, some  speakers,  while  admitting  it  to  be  diffi- 
cult to  standardize  the  by-laws,  thought  that  there 
should  be  a  standardization  of  materials  used  by  archi- 
tects. This,  it  was  claimed,  would  give  prestige  to 
the  profession.  Others  advocated  a  bureau  of  stand- 
ards for  Canada,  doing  away  with  the  necessity  of 
taking  the  standards  from  Chicago,  as  is  done  at  pres- 
ent. 

Should  Architects  Seek  Publicity 

Following  a  general  discussion  on  Professor 
Burgess'  paper,  a  paper  on  "Co-operation  with  Other 
Organizations  and  in  Activities  in  Which  Others  are 
Jointly  Interested  with  Us"  was  presented  by  Mr. 
Andrew  L.  Mercer,  president  of  the  Architectural 
Institute  of  British  Columbia.     A  considerable  por- 


tion of  Mr.  Mercer's  paper  dealt  with  publicity.  He 
stated  the  Architectural  Institute  of  British  Columbia 
had  a  display  at  the  Vancouver  building  show,  at 
which  they  distributed  2,500  well  prepared  booklets, 
which  were  given  only  to  people  who  seemed  to  be 
interested  in  building.  In  addition  a  definite  adver- 
tising campaign  was  put  on  in  the  local  newspapers. 
Mr.  Mercer  claimed  that  this  publicity  campaign 
showed  very  good  results.  Considerable  discussion 
followed  this  paper  as  to  whether  the  Institute  should 
seek  publicity,  the  general  feeling  being  that  it 
should. 

Mr.  J.  P.  Hynes,  president  of  the  Ontario  Asso- 
ciation of  Architects,  who  was  on  the  programme  for 
two  papers,  combined  them  in  one,  his  subjects  being 
"Publicity  and  Methods  of  Applying  It  to  Our  Pro- 
fession," and  "The  Establishment  of  an  Institute 
Journal."  Mr.  Hynes  said  that  if  architects  advertise, 
it  must  be  of  the  highest  quality  only.     He  also  felt 


L.   H.  Jordan,  the  new  president  of  the 
Royml  Architectural  Institute  of  Canada 

that  every  architect  should  have  a  standard  pamphlet 
to  hand  to  clients ;  also  that  the  Institute  was  large 
enough  to  have  a  journal  of  its  own. 

Mr.  David  R.  Brown,  representing  the  Province  of 
Quebec  Association  of  Architects  spoke  on  "Defences 
Necessary  to  Maintain  the  Standing  of  the  Profes- 
sion," stating  that  he  considered  young  men  training 
for  the  architectural  profession  get  a  thorough  school- 
ing in  Canada.  Another  point  brought  out  by  Mr. 
Brown  that  led  to  considerable  discussion  was, 
"Would  it  be  right  to  ask  for  legislation  to  ensure 
the  employment  of  Canadian  labor  only  in  Canada."  In 
the  discussion  following  this  paper  Mr.  Cobb  stated 
that  Canadians  cannot  compete  with  the  other  side, 
unless  given  the  opportunity.  Mr.  Mercer  said  that 
whenever  there  is  a  building  boom  in  Vancouver,  the 
American  architects  come  up  from  Seattle,  Spokane, 
San  Francisco  and  other  American  cities,  and  if  they 
can  get  one  or  two  commissions,  will  open  an  oflRce 
and  remain  while  conditions  are  g^od.    As  soon  as 
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business  is  quiet,  they  go  back  to  the  states.*  He 
knew  of  one  American  architect  who  has  taken  three 
quarters  of  a  milHon  dollars  out  of  the  province  of 
British  Columbia.  "We  talk  of  the  Hindu,  Jap  and 
Chinaman,"  he  said,  "but  they  are  no  worse  than  the 
American  architect  who  goes  to  British  Columbia  to 
grab  off  all  the  work  he  can.  You  never  hear  of  the 
Canadian  architect  going  over  to  the  states  to  grab 
ofif  work." 

Mr.  Brown  felt  that  in  the  meantime  we  should 
welcome  the  foreign  architect,  but  the  time  will  come 
when  there  will  be  no  room  for  him  in  this  country. 

A  paper  on  "Education  as  Related  to  the  Advance- 
ment of  the  Profession"  was  then  read  by  Professor 
Arthur  A.  Stoughton,  of  the  Manitoba  Association. 
This  paper  appears  in  this  issue. 

The  evening  was  brought  to  a  close  with  dinner 
at  the  Manitoba  Club,  with  Mr.  David  R.  Brown  pre- 
siding. Professor  W.  T.  Allison,  of  the  University  of 
Manitoba,  gave  an  address.  This  was  followed  by  a 
theatre  party  at  the  Orpheum  Theatre,  and  the  day 
was  brought  to  a  close  with  an  after  theatre  supper 
and  entertainment  at  the  Royal  Alexandra  Hotel. 

Tuesday  morning  was  spent  in  general  discussions 
and  in  winding  up  the  business  of  the  meeting.  At  noon 
the  delegates  left  the  Fort  Garry  Hotel  for  a  motor 
trip  to  Lower  Fort  Garry,  which  is  situated  about 
15  miles  from  Winnipeg,  where  luncheon  was  served 
in  the  clhb  house  of  the  Motor  Country  Club.  After 
luncheon  the  motor  tour  was  resumed  to  enable  the 
visiting  delegates  to  see  points  of  interest  in  and 
around  Winnipeg.     On  the  return  to  the  Fort  Garry 


Hotel  a  meeting  of  the  council  was  held  for  the  pur- 
pose of  electing  new  officers  for  the  coming  year. 

L.  H.  Jordan  of  Winnipeg  was  elected  president; 
J.  S.  Archibald,  Montreal,  first  vice-president;  A.  L. 
Mercer,  Vancouver,  second  vice-president ;  Alcide 
Chausse,  Montreal,  honorary  secretary,  and  J.  P. 
Hynes,  Toronto,  honorary  treasurer.  An  executive 
consisting  of  one  representative  from  each  province 
was  selected  as  follows: — L.  H.  Jordan.  Manitoba; 
A.  L.  Mercer,  British  Columbia;  J.  P.  Hynes,  Ont- 
ario; Prof.  E.  S.  Burgess,  Alberta;  F.  P.  Martin, 
Saskatchewan;  Alcide  Chausse,  Quebec. 

The  council  consists  of  Prof.  E.  S.  Burgess,  Ed- 
monton ;  R.  P.  Blakey,  Saskatoon;  J.  H.  G.  Russell, 
Winnipeg;  J.  N.  Semmens,  Winnipeg;  C.  S.  Cobb, 
Toronto;  S.  I.  J.  Frye,  Hamilton;  H.  E.  Moore,  Tor- 
onto; G.  M.  West,  Toronto;  D.  R.  Brown,  Montreal; 
J.  P.  Ouellett,  Quebec ;  Prof.  Ramsey  Traquir,  Mon- 
treal; U.  Vallance,  Montreal;  M.  W.  Sharon,  Regina; 
D.  Webster,  Saskatoon;  F.  P.  Martin,  Saskatoon;  S. 
M.  Eveleigh,  Vancouver ;  and  two  others  to  be  elected 
from  British  Columbia. 

It  was  decided  to  send  congratulations  to  the  Hon. 
Athanase  David,  Provincial  Secretary  of  Quebec,  for 
his  efforts  in  the  establishment  of  scholarships  for 
students  studying  art.  It  was  suggested  that  other 
provinces  should  adopt  a  similar  policy.  The  con- 
vention closed  with   an  informal  dinner  and  smoker. 

On  the  third  and  last  day  Wednesday,  the  dele- 
gates were  guests  of  the  Manitoba  Association,  when 
the  time  was  happily  spent  playing  golf. 


Relation  of  Education  to  the  Advance- 
ment of  the  Profession 


By  Prof.  ARTHUR  A.  STOUGHTON 
University  of  Manitoba 


To  those  of  us  whose  main  work  consists  in  plan- 
ning architectural  courses  and  exerting  ourselves  to 
carry  students  along  so  that  at  the  end  of  the  period 
of  education  they  will  have  received  the  utmost  we 
can  give  of  preparation  for  their  life  work,  it  some- 
times seems  as  if  we  were  somewhat  lacking  in  co- 
operation between  the  training  agency  and  the  body 
of  trained  men. 

Let  us  consider  for  a  moment  what  the  business 
of  the  student  is  and  then  we  shall  see  how  he  is  re- 
lated to  the  practitioner  and  what  interaction  is  pos- 
sible between  the  two  classes.  The  ideal  end  of  archi- 
tectural education  is  to  provide  the  knowledge  of  the 
science  on  which  construction  is  based  and  of  the 
fabric  of  forms  in  which  architecture  has  embodied 
itself ;  to  give  the  learner  a  working  knowledge  of 
constructive  systems  and  principles  of  art ;  to  make 
him  sense  by  long  practice  the  subtle  process  of  as- 
sembling materials  in  a  building,  at  once,  noble  and 
fine  and  expressive  of  its  use  and  time;  in  short,  to 
equip  a  man  as  a  finished  draftsman,  designer,  con- 
structor, specification  writer  and  superintendent,  busi- 
ness man,  man  of  culture. 

To  those  who  realize  the  volume  of  knowledge 
this  represents  and  the  long  continued  drill  in  the 
application  of  it  all  to  qualify  a  man  to  design  and 


execute  acceptably  even  the  common  structure,  it  will 
need  no  further  proof  of  the  colossal  task  of  the 
university  architectural  course. 

It  is  almost  needless  to  say  that  the  only  rea- 
sonable aim  of  the  university  under  the  circumstances 
is  not  to  make  a  fully  equipped  architect  but  to 
initiate  the  neophyte  into  the  mysteries,  to  start 
him  on  his  way,  to  disclose  the  achievements  of  his 
glorious  predecessors,  and  to  help  him  to  take  the 
first  steps.  Imbued  with  the  spirit  of  study  and  given 
the  driving  force  of  a  great  ambition  to  create  as  others 
have  created,  to  embody  his  own  visions  and  express 
himself  and  his  times  in  terms  of  architectural  form, 
he  may  continue  to  develop  toward  a  control  of  the 
resources  at  his  hand. 

The  Training  Offered  by  the  School 

What  then  is  a  school  to  attempt  to  compass  m 
a  four  or  five  years  course?  There  should  be  a  ground- 
ing in  literature,  history,  language,  mathematics  and 
science  for  general  as  well  as  technical  purposes  since 
it  is  remarkable  that  scarcely  any  brancji  comes  amiss  ^bi 
to  the  architect.  Praining  in  architecture  is  the  liberar^B 
education  ])ar  excellence.  On  the  foundation  of  exact 
science  must  be  built  up  all  those  studies  that  fit  the 
practitioner  to  use  materials  and  build   safely,   thus 
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relating-  him  to  the  engineer.  While  he  is  learning 
how  to  draw  in  various  media  and  to  enable  him  to 
present  his  conceptions  in  adequate  form  he  is  fur- 
nishing his  mind  with  material  from  the  past  and 
schooling  himself  by  the  study  of  the  theory  of  archi- 
tectlire  and  principles  of  art  and  composition  to  him- 
self design.  At  the  same  time  he  should  be  train- 
ing his  taste  and  developing  his  critical  faculty  and 
forming  his  style  by  keen  analysis  of  all  worthy 
architectural  examples  available  that  in  the  synthesis 
of  design  he  may  be  able  to  bring  out  of  his  treasures, 
things  new  and  old,  creating  essentially  new  and  liv- 
ing compositions  instinct  with  feeling  and  personality. 

As  adjuncts  and  aids  in  such  a  course  there  should 
be  as  large  a  collection  as  possible  of  books,  slides, 
diagrams,  models,  casts,  samples  and  catalogues. 
There  should  be  contact  with  materials  and  processes 
and  building  operations  by  laboratory  work,  by  visits 
to  buildings  and  by  work  at  trades,  as  well  as  by  col- 
lections in  industrial  museums.  The  student  should 
use  the  summer  holidays  in  getting  experience  in 
ofifices  or  on  buildings  in  course  of  construction,  and 
in  drawing  and  sketching  and  research.  He  should 
get  inspiration  from  active  members  of  the  profes- 
sion by  visits  and  talks  by  architeicts  and  constructors, 
as  well  as  in  the  person  of  his  own  instructors.  There 
is  no  place  in  any  ranks  of  teachers  for  the  dry-as-dust 
expounder  of  rules,  but  above  all  in  architecture  and 
other  creative  and  originating  professions,  the  wings 
of  the  mind  must  be  free  to  soar.  The  student  must 
experience  joy  and  exhilaration  in  his  eflfort  and  his 
director  must  have  enthusiasm  as  well  as  professional 
insight.  He  must  communicate  a  personal  inspiration 
to  his  followers  to  exercise  their  imaginations.  For 
this  reason  he  may  well  be  a  practising  or  at  least  a 
practical  architect.  Principles  must  be  embodied  in 
modern  instances,  research  must  have  its  counterpart 
in  origination,  ideas  must  flow  at  the  suggestion  of  a 
program ;  the  student's  pencil  must  move  freely  at  the 
behest  of  the  imaginary  client 

Not  that  imagination  must  be  unrestrained.  De- 
sign must  go  hand  in  hand  with  construction.  The 
architect  must  at  all  times  design  with  the  ever-pres- 
ent fear  of  structure  and  material  before  his  eyes,  and 
the  student  also  must  be  drilled  in  this  habit,  but  it 
is  easy  at  any  moment  to  pull  the  tethered  bird  to 
earth,  the  great  need  of  the  student  is  that  he  should 
see  all  design  in  a  large  and  free  way,  unhampered 
for  the  time  being  by  cost,  by  detailed  construction, 
by  tradition,  by  what  his  fellows  are  doing  or  what 
he  thinks  is  in  his  teacher's  mind.  Then  only  will  the 
student  attain  true  freedom  and  gathering  up  all  the 
material  of  his  course  under  the  guiding  principles 
he  has  been  taught,  he  will  make  the  best  use  of  his 
training  as  the  first  stejis  in  the  evolution  of  an  archi- 
tect. 

The  Relation  of  the  School  to  the  Profession 

I  have  spoken  at  too  great  length  of  education  as 
affecting  the  student.  But  the  study  of  architecture 
or  any  other  profession  is  not  mainly  cultural  but 
preparatory  to  a  career.  The  student  learns  in  order 
that  he  may  act.  The  school  provides  the  ways  by 
which  at  the  moment  of  graduation  he  is  launched 
into  the  liasin  of  draftmanship,  from  which  presently 
he  will  sail  out  into  the  sea  of  practice.  The  man 
who  was  a  student  is  now  an  architect,  but  being  the 
selfsame  person  he  cannot  deny  his  vital  relation  to 
the  school  with  its  personnel  and  its  teaching  and  its 


atmosphere  which  has  trained  him,  nor  can  he  honor- 
ably turn  his  back  on.it  as  soon  as  he  has  left  its 
doors.  The  strength  of  the  attachment  of  the  alumnus 
to  his  alma  mater  in  all  schools  and  in  all  ages  points 
to  the  fact  that  there  has  been  established  something 
like  the  family  relation,  vital,  intense  and  continuing. 
This  relation  is  not  merely  sentimental,  nor  is  it 
merely  financial  in  view  of  the  fact  that  the  school 
has  contributed  several  times  the  amount  of  his  fees 
to  the  student's  course.  The  graduate  will  feel,  if  he 
senses  the  true  bearing  of  his  [>osition,  that  there  is 
a  solidarity  between  the  school  and  the  profession  and 
himself.  He  owes  allengiance  to  both  as  he  belongs 
to  both.  To  the  profession  as  an  association  he  is 
bound  to  act  in  personal  and  ethical  harmony,  en- 
deavoring by  the  manner  of  conducting  his  practice 
to  raise  its  standards  and  increase  its  prestige.  To  the 
school  as  the  agency  for  training  him  and  those  who 
are  to  follow  him  into  the  ranks  of  the  profession, 
he  is  truly  indebted — first,  for  his  own  equipment  for 
making  his  way ;  second,  for  the  popular  recognition 
of  the  profession  which  a  school  fosters  in  a  com- 
munity and,  lastly,  for  the  increasing  honor  with 
which  an  architect  is  viewed  as  more  and  more  well- 
trained  men  begin  to  practice.  The  school  therefore 
trains  men  to  earn  a  living  as  architects  but  its  larger 
— its  university  or  universal — mission  is  to  develop 
men  of  culture,  gentlemen  of  the  world,  artists,  lead- 
ers in  a  noble  calling,  upbuilders  of  world  beauty. 

School's  Efforts  Should  Continue 

It  should,  however,  continue  its  ministrations  be- 
yond the  moment  of  graduation,  and  they  should  in 
nowise  be  limited  to  its  own  alumni.  It  should  pro- 
vide a  library  and  collections  of  illustrative  material 
of  architecture  and  all  allied  arts,  available  to  every- 
one, supplementing  lesser  public  or  private  collec- 
tions, where  professionals  or  amateurs  may  browse  or 
find  illustration  of  special  points  or  conduct  any  study 
or  research.  By  way  of  parenthesis,  I  may  .say  that 
I  am  at  a  loss  to  understand  how  anyone  engaged  in 
such  a  fascinating  art  as  creating  beautiful  architec- 
tural forms  or  developing  interesting  plans  can  deny 
himself  the  pleasure  of  frequent  study  of  such  illus- 
trations as  a  school  library  affords,  or  that  a  person 
who  has  been  in  familiar  contact  with  all  this  wealth 
of  material  for  the  period  of  a  college  course  can  be 
satisfied  with  his  own  little  five-foot  book  shelf.  The 
rooms  of  the  school  should  be  available  for  meetings 
of  people  interested  in  art.  They  might  well  be  the 
regular  meeting  place  of  the  architectural  association. 
By  this  means  the  architects  would  learn  their  way 
to  the  department  of  architecture  and  would  see  ex- 
hibitions of  its  work  and  thus  become  more  familiar 
with  what  it  is  accomplishing.  This  very  desirable 
result  depends,  however,  almost  wholly  upon  the  at- 
titude toward  the  school  of  the  individual  architects, 
and  here  lies  the  main  bar  to  the  rapprochement  of 
school  and  profession.  The  school  may  be  as  attrac- 
tive and  hospitable  as  possible  and  it  may  offer  the 
freest  use  of  valuable  collections  and  it  may  seek  the 
betterment  of  its  course  by  the  co-operation  of  the 
profession  but  if  the  other  partner  in  this  co-operation 
does  not  act.  school  and  profession  fail  of  the  mutual 
benefit  possible.  A  formal  report  of  the  progress  and 
state  of  the  school  and  its  plans  for  the  future  should 
be  made  from  time  to  time  to  the  association  but  this 
is  not  enough.  These  matters  should  be  discussed 
at  every  opportunity,  formally  and  informally  so  that 
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the  practicing  architects  may  know  what  the  instruct- 
ors are  thinking  and  doing,  how  thei  university  is 
^ustaining  the  school,  what  the  quality  of  students 
and  work  is  and  what  improvements  may  be  made. 

A  Vital  Part  of  the  Profession 

The  architectural  school  should  be  considered  as 
a  vital  part  of  the  profession  and  therefore  essential 
to  its  future  well  being.  In  training  the  architects  of 
the  future  it  is  making  its  great  contribution  to  the 
advancement  of  the  profession.  In  most  cases  it  is 
a  creature  of  the  local  association  as  it  is  in  this  city 
and  therefore  worthy  of  personal  inspection  and  care. 
More  and  more  is  the  regular  university  architectural 
degree  course  coming  to  be  recognized  as  the  best 
and  well-nigh  indispensable  entry  to  the  profession, 
and  its  curriculum  and  methods  and  its  results  should 
therefore  come  under  the  supervision  and  criticism  of 
the  practicing  members  of  the  profession.    Sometimes 


this  is  brought  about  by  a  visiting  board  of  architects, 
sometimes  by  a  jury  of  architects  to  make  awards  in 
school  competitions,  sometimes  by  local  architects 
giving  talks  c)r  even  courses  of  lectures  to  the  stu- 
dents, sometimes  by  gifts  of  prizes  or  scholarships  or 
additions  to  equipment  on  the  part  of  architects  or 
the  architectural  association,  sometimes  by  the  in- 
structors giving  talks  to  the  architects  or  to  the  pub- 
lic or  by  writings  in  the  public  press.  All  these  meth- 
ods have  advantages.  The  broad  purpose  is  to  relate 
profession  and  student  body  as  closely  as  possible  for 
the  betterment  of  both  and  to  bring  the  school  to  its 
highest  efficiency  that  its  graduates  may  become 
architects  of  the  highest  type.  Thus  we  complete  the 
cycle  and  find  that  the  influence  of  architectural  edu- 
cation on  the  advancement  of  the  profession  is  purely 
a  function  of  the  advancement  of  that  education, 
brought  about  largely  by  the  efforts  of  the  profession. 


Research   Work  Applicable  to   the 
Architectural  Profession 


By  FRANK  P.  MARTIN 


In  this  country — the  West  particularly — it  has 
more  or  less,  been  a  matter  of  opinion,  which  actually 
is  the  best  kind  of  construction  to  meet  the  require- 
ments of  such  rigorous  climatic  conditions.  In  view 
of  this,  the  Saskatchewan  Association  of  Architects 
felt  that  something  could  be  done  to  determine  the 
relative  values  of  different  types  of  wall  construc- 
tion from  a  heat  insulation  point  of  view.  We  there- 
fore approached  the  provincial  government,  asking 
them  to  have  the  university  undertake  some  investi- 
gations along  these  lines.  We  were  successful  and  up 
to  the  present  time  $7,000  has  been  spent  upon  the 
work. 

You  will  know  of  some  of  the  methods  used  in 
making  similar  tests.  We  thought  that  something 
more  practical  should  be  attempted,  it  was  there- 
fore decided  that  actual  houses  should  be  built.  Work 
was  started  in  1920  when  6  houses  were  erected. 
These  measure  6  ft.  square  by  6  ft.  high  inside  dimen- 
sions. Since  then  3  additional  houses  have  been  built. 
These  comprise  brick,  brick  and  tile,  concrete  and 
various  types  of  frame  construction. 

In  order  that  accurate  tests  could  be  made,  a 
Leeds  and  Northrup  recording  thermometer  was  in- 
stalled, which  gives  a  reading  of  one  thermometer 
every  V/z  minutes. 

The  first  year  was  really  spent  in  standardizing 
the  equipment  and  getting  corrections  for  the  meters 
and  other  electrical  equipment.  The  heating  is  ac- 
com])lished  by  electric  heaters  made  of  fine  resistance 
wire. 

Last  winter,  readings  were  taken  from  the  1st  of 
November  up  till  the  1st  of  April.  Complete  records 
were  kept  with  regard  to  outside  temperatures,  wind 
velocity  and  direction,  sunshine  and  also  the  tem- 
perature inside  each  house.  The  records  have  not 
been  fully  plotted,  nor  has  all  the  data  obtained  been 
tabulated. 

Some  Preliminary   Results 

Next   winter   some   changes   will   be   made   in   the 


houses  and  all  data  checked.  The  university  will 
then  be  in  a  position  to  give  the  architectural  pro- 
fession data  that  will  be  of  real  service  in  wall  insula- 
tion. I  might  say  that  the  result  of  some  of  the 
tests  was  surprising.  It  was  found  that  the  heat 
transmission  through  a  13  in.  wall  of  4  in.  brick,  8 
in.  hollow  tile  and  plastered  inside,  was  over  50% 
greater  than  through  the  wall  of  ordinary  frame  con- 
struction. Also  the  heat  loss  through  ^4  in.  fibre 
board  was  considerably  more  than  through  gypsum 
fibre  board.  Another  test  of  a  concrete  wall  painted 
outside  with  cementrix  reduced  the  heat  loss  by  about 
15%.  In  a  12  in.  solid  brick  wall  strapped,  lathed 
and  plastered  inside,  the  heat  loss  was  reduced  by 
12%  after  the  walls  had  been  papered  with  ordinary 
wall  paper.  Taking  the  ordinary  frame  construction, 
the  heat  loss  was  less  by  26%  after  the  space  be- 
tween the  studs  was  filled  with  planer  shavings.  In 
a  test  of  air  space  within  walls,  live  and  dead  air 
space,  a  difference  of  75%  was  found  in  favor  of  the 
latter. 

It  is  of  some  satisfaction  to  know  that  in  the 
near  future,  our  knowledge  in  this  matter  will  be  very 
definite.  Should  the  occasion  arise,  any  of  you  will 
find  that  the  university  authorities  are  very  willing 
to  give  what  information  they  can  and  co-operate 
with  you  in  any  way. 

The   University   of   Toronto   has  been   conducting 
experimental  work  in  heat  transfer  tests  of  building       ^ 
materials  since  1912.    The  method  adopted  was  differ-  jl| 
ent  from  that  of  ours.    A  well  insulated  box,  of  wood,  ^' 
cork,   paper,   asphalt   paint,   etc.,   was   made.      In   the 
centre  of  this  was  built  the  \valls  to  be  tested.     This 
divided   the   box   into   two   compartments,   one   to   be 
used  as  the  heating  chamber  and  the  other  the  cold 
room,  the  temperature  being  reduced  by  a  refrigerat- 
ing plant  installed  in  an  adjoining  room.     Professor 
Arkley  has  published  a  very  explanatory  report  with 
a  complete  log  of  the  tests  made,  also  the  conclusions 
arrived  at.     A  comparison  of  the  results  of  the  tests 
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nil 

I 


'made  by  the  two  universities,  in  the  main,  show  very 
little  difference. 

Concrete  in  Alkali  Soils 

Of  serious  import  to  the  jirofession  is  the  de- 
terioration of  concrete  in  alkali  soils.  Research  work 
in  this  regard  has  very  timely  been  taken  up  by  the 
Enf^ineering:  Institute  of  Canada.  Last  year  a  com- 
mittee was  orf^anized,  inchidinfj  eiiffineers  and  chem- 
ists of  the  three  prairie  jirovinces,  men  who  had  been 
engaged  on  this  problem  for  years.  The  line  of  en- 
deavour will  cover  field  investigation  and  chemical 
esearch.  What  is  hoped  will  be  accomplished  is 
at  some  means  will  be  discovered  whereby  portland 
-ement  concrete  as  now  constituted  can  be  made  im- 
mune to  this  disintregating  action. 

The  field  work  consist  of  placing  in  the  soil  in 
veral  localities  different  types  of  concrete  blocks 
ade  with  various  cements,  aggregates,  etc.,  .some 
eing  treated  with  the  different  commercial  water- 
proofing compounds.  .Sufficient  time,  of  cour.se,  has 
not  yet  elapsed  to  permit  of  conclusions  being  drawn. 
The  chemical  research  work  is  being  carried  out  by 
a  group  of  chemists  who  are  devoting  their  full  time 
to  the  investigation.  Saskatoon  as  the  central  point 
and  because  it  had  civil  engineering  equipment  and 
chemical  laboratories  was  chosen  as  the  headquarters, 
the  work  being  conducted  by  the  university. 

Other  Investigations  Relating  to  Concrete 

Investigations  now  under  way  in  the  engineering 
laboratory  of  the  University  of  Saskatchewan  are  as 
follows : — 

To  determine  the  value  of  concretes  prepared  with 
pit  run  aggregates,  as  compared  with  the  use  of 
graded  aggregates. 

Permeability  and  compressive  strength  of  con- 
crete. A  new  type  of  apparatus  is  used  to  measure 
permeability  or  watertightness  under  pressure.  In 
connection  with  the  above,  the  various  types  of  in- 
tegral waterproofing  compounds  are  being  included. 

Papers  describing  these  tests  in  detail,  and  fur- 
nishing conclusions  which  will  be  of  practical  uSe 
will  be  published  within  the  next  few  months. 

An  interesting  case  came  under  my  personal 
observation  recently.  In  one  of  the  largest  buildings 
in  Saskatoon,  the  concrete  basement  walls  show  signs 
of  being  affected  by  alkali  water.  On  the  inside  of 
the  wall  considerable  incrustation  has  formed.  It 
was  decided  to  excavate  outside  to  a  depth  of  10  ft. 
down  to  the  footings.  Two  feet  below  the  grade  the 
concrete  was  slightly  affected  and  became  worse  fur- 
ther down  to  within  1  ft.  of  the  top  of  the  footings, 
disintegration  had  taken  place  to  a  depth  of  4  in., 
there  it  immediately  sto])i)ed. 

It  was  found  that  a  2  x  12  spruce  plank,  water- 
logged but  in  a  perfect  state  of  preservation  had  been 
left  in.  Behind  that  the  concrete  was  as  solid  as  a 
rock.  .'\n  examination  of  the  excavation  di.sclosed  the 
ground  water  table  about  3  ft.  below  the  surface,  of 
considerable  volume  and  apparently  rich  in  sulphates. 
As  the  buihling  is  11  years  old  I  have  concluded  that 
wooden  cribbing  with  wateri)roofing  joints,  provides 
an  excellent  i)rotection  against  the  effect  of  alkali, 
for  a  considerable  period. 

The  -Saskatchewan  government  has  established  at 
the  university  a  research  dei)artment  in  clay  products. 
Part  of  the   time  of  Prof.    Worcester,    the    ceramic 


engineer  in  charge,  is  spent  in  assisting  the  different 
brick  yards  in  improving  their  products.  In  his  pros- 
pecting work  in  the  province  he  has  discovered  glass 
sands,  coal,  also  clay  equal  to  the  best  English  china 
clay.  At  the  university  he  has  manufactured  pottery, 
salt  glazed  tiles  in  various  colors,  also  china  ware 
of  a  very  high  grade  as  well  as  decorative  tiling. 

It  is  only  by  untiring  research  that  one  is  able 
to  give  expression  to  real  art  and  truly  excel  in  de- 
sign. Several  American  universities  realize  that  fact 
fully  and  the  University  of  Illinois,  for  example,  has 
established  a  research  department  which  they  call 
"The  Engineering  Experiment  Station,"  in  which  is 
included  research.  They  have  published  a  series  of 
bulletins,  one  "The  Volute  in  Architecture  and  Archi- 
tectural Decoration,"  this  is  particularly  interesting; 
another,  "A  Study  Roof  Tru.sses,"  also  "Architectural 
Acoustics"  and  several  engineering  bulletins  such  as, 
"Tests  of  the  Flat  Floor  Slab,"  "Beams,  Etc.,"  Tests 
of  the  Brick  Column,"  "Terra  Cotta  Column  and  Con- 
crete," "An  Investigation  of  the  Built-Up  Column 
Under  Load,"  and  numerous  others.  These  bulletins 
can  be  purchased  at  very  small  cost. 

Regarding  research  work  being  carried  on,  the  op- 
portunities never  were  greater  than  at  the  present 
time.  It  is  possible  to  secure  information  of  all  that 
is  taking  place.  The  chief  difficulty  is  to  sift  out  what 
is  of  value  to  us  in  our  practice. 

I  am  thoroughly  in  accord  with  the  appointment 
of  a  committee  by  this  Institute,  to  inquire  into  and 
recommend  to  the  council  the  means  whereby  a  de- 
partment could  be  established  to  accumulate  and  dis- 
tribute reports  of  results  of  research  work  applicable 
to  and  of  particular  use  to  members  of  our  pro- 
fession. • 


Annual    Convention    A.C.B.C.I. 
Feb,  6-9,  Quebec 

The  Executive  Committee  of  the  Association  of 
Canadian  Building  and  Construction  Industries  held 
an  important  meeting  last  week  with  the  Ethics  Com- 
mittee of  the  Associated  General  Contractors  of 
America. 

This  meeting  was  arranged  at  the  request  of  Mr. 
J.  B.  Carswell,  Canadian  president,  as  the  result  of 
certain  difficulties  that  had  been  experienced.  In  cer- 
tain cases  United  States  contracting  firms  who  had 
secured  contracts  in  Canadian  cities  had  disturbed 
wage  rates,  in  spite  of  local  agreements.  It  was  there- 
fore suggested  to  the  A.G.C.  that  a  joint  meeting 
should  be  held  to  discuss  this  important  situation. 

The  committees  met  ou  Wednesday.  October  4,  at 
lunch  at  the  D.A.C.,  and  had  a  very  friendiv  and  frank 
discussion  of  the  mutual  relationships  and'  what  both 
might  do  to  avoid  similar  occurrences  when  United 
States  contractors  come  to  Canada  or  Canadian  con- 
tractors go  to  the  United  States.  It  was  finally  de- 
cided that,  instead  of  working  out  a  long  Code  of 
Ethics,  they  simply  recommend  to  the  members  of 
both  organizations  to  remember  the  "Golden  Rule." 
When  a  dispute  arises  it  is  to  be  submitted  to  a  small 
committee  of  four,— two  Detroit  men  and  two  Wind- 
sor men. 

A  regular  executive  meeting  of  the  .\.C.B.C.I.  was 
held  in  Windsor  during  the  same  week  and  the  date 
of  the  annual  convention  was  decided  upon.  This 
will  be  February  6  to  9,  and  the  place  will  be  the 
Chateau  Frontenac,  Quebec. 
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Construction  Developments  During  the 
Month  of  September 

Figures  Compiled  by  MacLean  Building  Reports,  Ltd.,  Show   Trend   of 

Building  Activities  for  Last  Month — Details  of  Contracts 

Awarded  and  Contemplated 

Construction  Contracts  Awarded  in  Eastern  Canada,  September,  1922 


Apartments  

Cnurches 

factories 

i'ubiic  Garages 

Hospitals 

Motels  and  Clubs.... 
Office  Buildings 11 


No. 

4 

6 

13 

12 


Ontario 

Value 

%    146,000 

262,000 

1,482,000 

168,300 


Public  Buildings.. 

Kesidences 

Schools ™. 

Stores 

Theatres -. 

Warehouses 


6 

980 

17 

25 

1 

» 


Total  Buildings 1090 

Bridges 10 

Dams  and  Wharves..-        1 
Sewers  &  Watermains       16 

Roads  and  Streets 17 

General  Engineering..       20 


112,000 

247,000 

100,000 

4,660,100 

1,229,800 

353,000 

26,000 

106,000 

$8,869,200 

{    188,200 

10,000 

229,200 

408,100 

4,279,300 


No. 
3 
6 
7 
20 
1 
1 
1 
4 

398 
8 


463 
6 
7 
1 
16 
6 


Quebec 

Value 

%    396,000 

346,800 

171,200 

100,600 

liO,000 

8,000 

11,000 

221,600 

2,488,200 

662,000 

166,000 

."Vsioiio 

$4,657,200 

$       65,600 

1,110,300 

166,000 

600,600 

650,000 


New 

iNO. 


Brunswick       Nova  Scotia       Eastern  Total 


No 


1     $    300,000 


2 
37 

2 
2 


44,700 
102,700 
100,000 

12,500 

l6,b6o 


No. 

7 

13 

21 

3     %       33,600        36 

1 

7 

16 

12 

140,000   1450 

127,200        32 

25,000       39 

1 

16,000       18 


Value 


170,000 


Value 

$    540,000 

604,800 

1,983,200 

293,800 

20,000 

120,000 

4^8,000 

366,200 

7,405,000 

2,109,000 

566,600 

25,000 

234,000 


674,900 
44,600 


30.000 


47  %  511,700  1652  $14,656,500 
23  $  288,400 

1  $    4,400  9   1,124,700 

17     394,200 

33   1,008,700 

3     26,900  31   4,985,200 


Grand  Total 1164  $13,984,000  498  $7,238,700  65  $  649,500   51  $  642,000  1765  $22,456,700 

Conttmction  Contracts  Awarded  in  Western  Canada,  September,  1922 


British  Columbia 


No. 


Value        No. 
10,500       .... 
6,700       .... 
3,011,000 
43,600 


Alberta         Saskatchewan 


Value 


1     $ 


200,000 
2,500 


Apartments  2     $ 

Churches 2 

Factories —  3 

Public  Garages -  7 

Hospitals 

Hotels  and  Clubs 1 

Office  Buildings 2 

Public  Buildings 3 

Residences 181 

Schools - 10 

Stores 23 

Warehouses 8 

Total  Buildings 242     $4,431,600       86     $    600,300 


7,000 
66,200 
14,000 
639,800 
151,500 
346,300 
147.000 


6 

62 
6 

7 


63,300 
200.600 
24,400 
41,500 
68,000 


Bridges 1 

Dams  and  Wharves....  1 

Sewers  &  Watermains  1 

Roads  and  Streets 2 

General  Engineering..  1 


35,000 

100,000 

26,000 

33,300 

193,600 


No. 

Value 

1 

6,000 

1 

64,800 

1 

13.600 

63 
6 
3 
3 

240,500 
28,800 
11,400 
21,000 

77 

$    376,100 

1 
1 

1 

$  1,200 
63,000 
40,000 

Manitoba 
No.        Value 


Western  Total 


3     $      64,000 


6 
2 
1 
1 
1 
127 
2 
11 
1 


133,200 

22,500 

10,000 

4,000 

8,000 

497,700 

62,700 

109,300 

5t000 


No. 

2 

5 

5 

14 

3 

2 

4 

9 

433 

23 

44 

16 


154     $    916,400 

559 
1 

1 

2     $       28,000 
2            12,400 

4 
6 

2 

Value 

$      10,600 

70,700 

3,217,000 

179,300 

77,300 

17,000 

72,800 

86,300 

1,678,600 

267,400 

607,500 

241,000 

$6,324,400 

$      35,000 

100,000 

66,200 

108,700 

233,600 


Grand  Total 248     $4,819,400       86     $    600,300     80     $    480,300     168     $    966,800     672     $6,866,800 


Contemplated  New  Construction  Work  in  Canada,  September,  1922 


Ontario 

No.  Value 

Apartments  3  $    170,000 

Churches i  170,000 

Factories 12  6,662.000 

Public  Garages 6  313,000 

Hospitals 4  47,000 

Hotels  and  Clubs 3  32,000 

Office  Buildings 5  175,000 

Public  Buildings _...  3  29,600 

Residences 68  476,600 

Schools 13  720,000 

Stores 24  244,000 

Warehouses ~ 1  26,000 

Total  Buildings 146  $8,963,000 

Bridges 6  $      64,000 

Dams  and  Wharves....  4  80,000 

Sewers  &  Watermains  58  670,900 

Roads  and  Streets 15  463,700 

General  Engineering..  6  270,000 


No. 
3 
1 

4 
2 


2 
3 

86 
8 
1 


Quebec 

Value 

$    310,000 

100.000 

10,165,000 

16,000 


109  $11,989,000 
9  $10,126,600 
3 

13 

13 
1 


No. 

i 
1 
1 


30.000 
100,000 

668.'000 

697,000 

3,000 


2 

16 

2 

1 


880,000 

219.500 

407,600 

35,000 


Maritime  Western 

Value         No.        Value 


$   10,000  1  $   10,000 

10,000  6   2,685,000 

10,000   

4     96,000 

40,000  6     33,000 


42,D00 

140,900 

85.000 

3,500 


341,400 
21,800 
30,000 


42 

29 

19 

6 

117 
7 
3 
6 
10 
6 


132,000 
170.200 
162,800 
418.000 
74.000 


$3,780,000 

$      13,800 

22,000 

125,000 

173,700 

610,000 


Dominion 


No. 
6 
7 

23 


11 

211 

52 

45 

6 


Value 

$    480,000 

290,000 

19,422,000 

339,000 

142,000 

135,000 

275,000 

203,600 

1,364,600 

1,664,800 

668,500 

99,000 


396   $26,073,400 
26  $10,216,100 


12 

77 


12 


1,012,000 
915,400 

1,044,900 
816,000 


Grand  Total 234  $10,401,600     148  $23,667,500     31     $    393.200     148     $4,624,500     561  $39,076,800 
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How  Pneumatic  Tools  Reduce  Labor 

The  Labor  and  Cost  Items  in  Laying  a  Six-Mile  Gas  Main  Are  Lowered 

by  an  Extensive  Application  of  Pneumatic  Tools,  Operated 

From  Portable  Air  Compressors 


1 

I 


The  extension  of  a  gas  pipe-line  in  the  suburbs 
of  New  York  City,  involving  the  laying  of  approxi- 
mately six  and  one-half  miles  of  new  pipe,  has  de- 
monstrated numerous  ways  in  which  pneumatic  tools 
can  be  utilized  in  quickening  the  work  and  in  reduc- 
ing the  labor  item. 

The  new  pipe-line,  of  20-inch  diameter,  is  being 
laid  at  a  depth  of  approximately  three  feet  from  sur- 
face and  makes  necessary  the  excavation  of  a  trench 
four  feet  wide  and  five  feet  deep  through  ground  of 
varying  character.     Almost  every  kind  of  ground  is 
found  along  the  line  in  the  trench  work — such  as  clay, 
^K  solid  rock,  and  sand,  as  well  as  clay  with  many  large 
^B  boulders  interspersed.     Of  the  total  distance,  37  per 
^Bcent.  was  figured  as  rock,  with  mostly  clay  and  bould- 
^Hers  for  the  remainder. 

^H  Speedy  Work 

The  plans  for  the  work  stipulated  a  time  limit 
of  five  months  for  the  completion  of  the  project.  This 
meant  that  the  following  working  schedule  had  to  be 
maintained:  275  feet  of  trench  excavated  daily;  one 
12-foot  pipe  length  placed  every  fifteen  minutes ;  and 
one  pipe  joint  calked  for  every  corresponding  time 
interval.  With  the  pipe  laid  and  calked,  the  trench- 
had  then  to  be  filled  and  tamped  at  a  similar  rate  so 
that  the  completed  work  could  move  forward  an  aver- 
age of  at  least  275  feet  each  eight-hour  day. 

As  the  pipe-line  route  lay  along  many  busy  streets 
and  thoroughfares,  it  was  necessary  to  avoid  tying  up 
traffic  as  much  as  possible  and  to  open  up  the  trench, 
put  down  the  pipe,  calk  and  backfill  in  the  shortest 
space  of  time.  To  accomplish  this  it  was  felt  that  a 
relatively  small  and  compact  working  unit  would  be 
more  satisfactory  than  a  large  force  spread  over  many 
feet  of  trench. 

Confronted  with  the  problem  of  carrying  on  the 
work  according  to  the  program  outlined,  and  of  hold- 
ing down  costs,  modern  machines  and  methods  were 
needed  to  replace  hand  labor  wherever  possible. 

The  high  percentage  of  rock  excavation  required, 
of  course,  the  installation  of  air  compressors  and 
rock  drilling  equipment  for  that  phase  of  the  work. 
Experience  had  proved  that  calking  pipe  joints  with 
lead  wool  meant  the  employment  of  pneumatic  ham- 
mers to  insure  speedy  and  satisfactory  progress,  for 
it  was  well  known  that  pneumatic  calking  is  much 
superior  to  hand  calking  for  gas-pipe  work  in  the 
streets  of  New  York  City — many  of  the  companies 
doing  all  the  calking  of  leadwool  joints  by  pneumatic 
hammers.  With  compressed  air  on  the  job  for  such 
operations,  why  not  apply  this  convenient  power  me- 
dium to  other  work  to  equal  advantage?  With  this 
idea  in  mind  it  was  determined  to  use  air  tools  wher- 
ever such  procedure  seemed  at  all  feasible. 

Working  in  co-operation  with  engineers  from  the 
Ingersoll-Rand  Company  in  selecting  equipment, 
methods  were  then  devised  which  enabled  the  work 
to  be  carried  on  in  a  remarkably  efficient  manner. 

The  various  operations  on  which  it  was  deemed 


advisable  to  use  air  power,  and  the  machines  em- 
ployed in  each  case,  were  as  follows: 

Breaking  the  paving  or  hard  top  surface  for  the 
trench — pneumatic  paving  breakers. 

Rock  excavation — "Jackhamer"  drills;  used  also 
for  breaking  up  boulders. 

Clay  and  hard  sand  excavation — Pneumatic  picks 
for  loosening  the  material. 

Pipe  calking — Pneumatic  hammers. 

Backfill  ramming — Pneumatic  hand  rammers. 

As  the  ground  along  the  way  of  the  trench  varied, 
no  one  excavation  method  was  adaptable  to  all  con- 
ditions, but  operations  had  to  be  changed  frequently 
to  suit  the  character  of  the  ground  at  each  point. 

Organization 

The  organization  comprised  of  the  following: 
Engineer  in  charge,  general  foreman,  3  excavating 
foremen,  1  rock  foreman,  1  ])ipe  laying  foreman,  1 
l)ipe  calking  foreman,  and  1  backfilling  foreman. 
Total  175  to  180  men  employed. 

The  pneumatic  equipment  included  paving  break- 
ers, "Jackhamer"  drills,  pneumatic  picks,  calking 
hammers,  and  backfill  rammers. 

Four  118-cubic-foot,  portable,  gasoline-driven 
compressors  and  two  210-cubic-foot  portable  gasoline- 
driven  compressors,  having  a  combined  total  air  ca- 
pacity of  890  cubic  feet  per  minute. 

The  selection  of  the  portable  compressor  units  in 
preference  to  heavy  machines  of  larger  capacity  was 
made  because  of  the  following  considerations: 

1st.  The  small  units  could  be  obtained  from  stock, 
which  made  immediate  delivery  possible. 

2nd.  These  could  be  used  separately  later  on  for 
other  jobs  on  which  a  few  air  tools  would  be  em- 
ployed. 

3rd.  The  ease  of  moving  the  units  from  one  posi- 
tion to  another. 

4th.  With  the  small  machines,  blocking,  founda- 
tions, housings,  etc.,  were  not  needed. 

Air  Pipe  Line  Along  the  Trench 
A  pipe  line  was  laid  alongside  the  trench  to  which 
the  compressors  delivered  air  through  hose  connec- 
tions. The  compressor  units  were  all  of  the  wagon- 
mounted  type ;  and  as  the  work  progressed  the  pipe 
was  taken  up  in  the  rear  and  carried  forward  and 
the  compressors  moved  along,  one  at  a  time,  to  new 
positions. 

The  first  section  of  trench,  starting  in  Yonkers, 
ran  along  the  old  Rumsey  Road,  skirting  the  city. 
The  surface  of  the  road,  composed  of  stones,  clay, 
gravel,  and  some  stone  blocks,  was  almost  like  a  pave- 
ment in  hardness.  Underneath  the  hard  surface, 
mostly  hard  clay,  filled  with  many  large  boulders  of 
all  sizes,  was  encountered.  A  trenching  machine  or 
power  shovel  would  not  have  proved  at  all  satisfac- 
tory because  of  the  many  obstructions. 

It  was  here  necessary  to  break  the  hard  surface 
either  by  slow  and  laborious  hand  picking  or,  prefer- 
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ably,  by  hand  labor  aided  by  a  power  machine,  such 
as  the  paving  breaker.  The  tool,  an  air-operated 
hand-hammer  drill,  recently  adopte(l  by  many  public 
utility  companies  for  pavement  breaking,  was  well 
known  for  its  labor-saving  possibilities.  Paving 
breakers,  each  doing  the  work  of  ten  to  fifteen  men 
with  hand  sledges  and  chisels,  had  directed  consider- 
able attention  to  the  savings  made  possible  by  pneu- 
matic hand  tools  and  had  caused  operating  companies 
to  favor  further  labor-saving  pneumatic  machines. 

On  Rumsey  Road,  two  paving  breakers,  with  one 
operator  for  each  tool,  rapidly  broke  up  the  hard  top 
surface  so  that  it  could  be  shoveled  out,  and  easily 
covered  enough  ground  in  a  day  to  permit  the  trench 
digging  to  go  forward  as  planned. 

After  the  top  surface  of  the  road  over  the  trench 
had  been  removed,  it  was  then  necessary  to  carry  the 
excavation  down  to  the  desired  depth,  taking  out  the 
hard  clay  and  boulders.  For  this  work  a  very  recent- 
ly developed  type  of  tool,  known  as  a  "pneumatic 
pick,"  was  brought  into  use  to  do  the  picking  so  that 
the  dirt  could  be  removed  with  hand  shovels.  These 
tools  have  an  extension  handle  so  that  a  man  stands 
in  an  upright  position  while  "picking."  This  pneu- 
matic method  proved  to  be  very  effective  and  eco- 
nomical. 

Pneumatic  Picks 

The  pneumatic  pick,  for  those  who  are  not  familiar 
with  this  tool,  consists  of  an  air  hammer  with  a  pick- 
ing blade  held  in  the  nozzle  end  by  a  suitable  retainer. 
The  blows  of  the  hammer  piston  drive  the  blade  into 
the  dirt  or  clay  so  that  chunks  are  either  pried  loose 
or  sliced  away.  Such  picks  have  been  extensively 
used  in  tunneling  through  clay,  where  they  have  made 
possible  reductions  of  as  high  as  40  per  cent,  in  the 
cost  of  the  work.  For  trench  digging,  shaft  sinking, 
open  cuts,  etc.,  they  are  fitted  with  an  extension  han- 
dle. The  weight  of  the  tool,  complete,  is  only  29 
pounds.  The  blades  used  in  the  diggers  are  varied 
according  to  whether  the  work  is  in  hard  dirt  or  clay. 
For  clay  the  blades  are  about  six  by  eight  inches, 
scoop  or  shovel  shaped.  For  earth  they  are  five  by 
nine  inches,  rectangular,  with  flat  face,  one-half  inch 
thick  at  the  top  and  three-sixteenth  inch  thick  at  the 
bottom,  with  beveled  cutting  edge. 

In  ordinary  soil,  by  the  pick  and  shovel  method, 
one  shqveler  serves  one  man  with  a  pick.  Using  a 
pneumatic  pick,  one  man  could  keep  five  shovelers 
busy.  In  other  words,  the  man  with  the  pneumatic 
pick  was  able  to  do  as  much  as  five  men  using  or- 
dinary hand  picks. 

The  new  tool  proved  very  convenient  for  working 
in  the  clay  among  the  boulders.  The  operator,  after 
short  experience,  could  soon  tell  if  the  blade  were 
striking  against  a  rock  and,  if  so,  move  the  tool  to 
another  spot  without  loss  of  time.  Five  of  these 
picks  were  first  installed,  but  a  short  time  later  six 
more  were  put  at  work. 

The  operation  of  the  pneumatic  picks  was  found 
much  less  tiring  than  swinging  a  hand  pick.  Using 
these  tools  it  was  also  possible  for  the  shovelers  to 
follow  directly  after  the  "picker."  and  more  men  could 
be  put  into  a  given  space  without  chance  of  injury 
incident  to  a  careless  swinging  of  hand  picks. 

A  good  many  of  the  boulders  uncovered  in  the 
path  of  the  trench  were  too  large  to  be  lifted  out  and 


had  to  be  drilled  and  blasted.  For  this  purpose  four 
"Jackhamer"  drills  were  early  brought  to  the  job. 
These  one-man,  automatically-rotated  drills,  easily 
disposed  of  such  obstructions.  It  was  usually  a  task 
of  only  a  few  minutes'  duration  to  drill  a  boulder  pre- 
paratory to  firing.  Drilling  a  boulder  in  this  manner 
and  firing  required  commonly  only  half  a  stick  of 
powder  to  break  it,  while  mud  capping  requires  five 
or  six  sticks — a  substantial  saving  by  the  rock-drill- 
ing method. 

Calking  Pipe  Joints 

The  next  stej)  in  the  sequence  of  operations,  in 
which  air-operated  tools  were  employed,  was  calking 
pi])e  joints.  As  previously  stated,  practically  all  the 
gas  companies  doing  work  around  New  York  City 
agree  that  lead  wool,  calked  in  place  with  pneumatic 
hammers,  makes  the  very  best  joint.  In  fact,  in  New 
York  City,  where  the  conditions  afifecting  gas  lines 
are  severe  due  to  numerous  subways,  elevated  struc- 
tures and  heavy  street  traffic  which  cause  a  great  deal 
of  vibration,  the  pneumatically-calked,  lead-wool 
joint  is  the  only  kind  which  will  stand  up  and  stay 
tight.  The  lead  wool  when  calked  strand  by  strand 
ordinarily  requires  much  more  labor  than  the  cast- 
lead  joint ;  but  pneumatic  calking,  on  the  contrary, 
takes  about  half  as  long  as  hand  calking.  The  pneu- 
matic method  also  produces  a  more  uniform  and  a 
tighter  joint. 

In  view  of  these  facts,  at  the  beginning  of  the  work, 
a  number  of  "Little  David"  calking  hammers  of  the 
two-inch  type  were  acquired.  Six  or  seven  two-men 
gangs,  each  gang  using  two  hammers,  were  kept  con- 
stantly at  work.  After  the  work  had  progressed  for 
some  time,  and  the  organization  was  running  smooth- 
ly, an  average  of  two  completed  joints  per  man  per 
day  was  easily  maintained.  In  other  words,  four 
man-hours  per  joint  was  all  the  time  needed. 

Figures  obtained  from  gas  companies  show  the 
reduction  in  the  time  element,  with  different  sizes  of 
pipe,  to  be  as  follows : 


Size  of 
Pipe 

12 

16 

18 

20 

24 

30 

36 

48 


Time    by 

Hand 

2^ 

hrs. 

4^ 

hrs. 

7 

hrs. 

11 

hrs. 

12 

hrs. 

14 

•hxs. 

18 

hrs. 

Time — Pncu. 
Hammer 

1       hr. 

2^  hrs. 

3  hrs. 

4  hrs. 

5  hrs. 

6  hTS. 

7  hrs. 

8  hrs. 


Pneumatic  Rammers  for  Backfilling 

In  backfilling,  pneumatic  rammers,  each  operated 
by  one  man,  were  used.    When  working  in  city  streets 
and  on  roads,  it  was  found  that  the  air-driven  ram- 
mers  had   two   big   advantages.      First,   they   tamped 
the  dirt  much  quicker,  and.  second,  tamped  it  much 
harder.     This  resulted  in  a  saving  of  time,  and.  fur; 
thermore,    the   harder   ramming   enabled    the   men 
put  most  of  the  dirt  back  in  the  trench.     It  was  nc 
necessary  to  carry  away  as  much  excess  dirt  as  wit 
h  md  ramming,  and  a  saving  in  cartage  charges  wa^ 
effected    accordingly.      Finally,    there    was    no    settle- 
ment in  the  trench. 

Comparative  average  figures  on  hand  and  on  pneu^_. 
matic  ramming  disclose  a  definite  saving  with  the  ^.i^H 
tools,  apart  from  their  other  factors,  which  make  then^^ 
preferable.     This  is  made  if  we  consider  the  competi- 
tive performances  of  the  two  methods  when  dealing 
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with  trench  units  of  100  feet  in  length: 

Hand  ramming — 2  rammers,  3  shovelmen,=5  hrs. 
=25  man-hrs. 

Pneumatic  ramming — 2  rammers,  10  shovelmen,= 

1-1/3  hr.s.:=l6  man-hrs. 
Saving  9  man-hrs. 


At  the  time  of  writing  this  article,  the  trench  had 
not  reached  the  rocky  ground  where  the  customary 
methods  of  rock  excavation,  involving  the  use  of 
"Jackhamers,"  would  be  em()loyed.  No  records  of 
progress  are  therefore  as  yet  available  for  the  rock 
worlf. — R.  A.  Lundell  in  "Compressed  Air." 


Pouring  1600  Cu.  Yards  of  Concrete 

per  Day 

An  Average  of  100  Yards  per  Hour  Has  Been  Maintained  on  the 

Hetch  Hetchy  Dam  Which  is  a  Project  of  Unusual 

Interest  From  Many  Points  of  View 


Our  readers  will  find  much  to  interest  them  in  a 
description  of  the  construction  of  the  Hetch  Hetchy 
dam  which  is  a  part  of  the  new  water  and  power  pro- 
ject being  carried  out  by  the  City  of  San  Francisco. 
About  500  men  are  working  at  the  dam  site,  in  ma- 
terial yards,  camps  and  on  the  dam  itself.  An  aver- 
age of  100  cu.  yd.  of  concrete  is  being  poured  per 
hour  during  the  usual  16  hour  day  and  in  the  month  of 
May,  working  53  out  of  a  possible  62  shifts,  41,178 
cu.  yd.  were  placed.  On  Sept.  1  about  295,000  cu. 
yd.  had  been  placed  in  the  structure. 

In  addition  to  being  of  interest  because  of  its  size 
and  height  (the  present  contract  calls  for  placing 
365.000  cu.  yd.  of  concrete  and  will  carry  the  structure 
to  a  height  of  344  ft.)  some  of  the  construction  feat- 
ures of  interest  are  the  use  of  bulk  cement,  the  success 
in  developing  porous  concrete  blocks  for  drainage 
wells,  the  use  of  a  350  ft.  concrete  tower  for  the  spout- 
ing system,  an  effective  system  of  aligning  forms  and 
the  method  of  concreting  around  large  valves  to  pre- 
vent forcing  them  out  of  shape.  The  first  concrete 
was  poured  in  August,  1921,  and  despite  some  delay 
due  to  power  shortage,  it  is  expected  that  the  work 
will  be  finished  by  the  end  of  this  year.  An  article 
on  the  Hetch  Hetchy  dam  appears  in  "Engineering 
News-Record,"  and  it  is  reprinted  herewith : 

The  dam  is  of  the  gravity  type,  curved  in  plan  on 
a  radius  of  700  ft.  In  addition  to  the  23  x  25  ft. 
tunnel  used  as  a  bypass  during  construction  in  which 
three  36  in.  needle  valves  will  be  installed,  other  out- 
lets will  consist  of  four  batteries  of  conduits  arranged 
at  different  levels,  three  sets  of  two  5  ft.  in  diameter 
and  one  set  of  three  3'/2  ft.  in  diameter.  All  of  these 
will  be  controlled  by  balanced  needle  valves. 

During  the  low-water  season  the  three  3  ft.  bal- 
anced needle  valves  are  to  be  put  in  the  bypass  tun- 
nel. As  a  precaution  to  aid  in  effecting  closure  of 
the  dam  in  case  of  an  unusually  wet  season  next  year, 
a  12  ft.  opening  of  horseshoe  shape  was  left  through 
the  middle  of  the  dam  at  the  same  level  as  the  by- 
pass tunnel,  i.e..  just  above  the  level  where  the  full 
width  of  the  foundation  was  discontinued.  After  it 
has  served  its  purpose  this  opening  is  designed  to  be 
closed  by  stop  logs  on  the  upper  face  of  the  dam 
while  the  concrete   plug  is  being  placed. 

The  materials  handling  plant  is  located  on  a  slight 
eminence  in  the  reservoir  about  half  a  mile  above 
the  dam.  This  was  the  most  convenient  place  where 
sufficient  room  was  available  and  it  was  planned  to 
crush  there  the  rock  hauled  from  a  pit  about  lyi 
miles  farther  up  the  reservoir  and  to  wash  fines  from 


the  gravel  accompanying  the  rock.  Several  new  fac- 
tors have  entered  since  beginning  work  which  have 
required  rearranging  the  plant.  For  example,  after 
some  experiment  the  material  accompanying  the  rock 
was  rejected  and  the  railroad  was  continued  to  a 
sandpit  about  2^  miles  farther  up  on  the  floor  of 
the  reservoir.  Thus  material  from  the  rock  pit  is 
washed  and  the  washings  are  wasted.  Sand  from 
the  new  sandpit  is  passed  through  a  screening  plant 
recently  added  and  is  stored  in  a  separate  stockpile, 
while  the  reject  goes  in  with  the  product  of  the  pri- 
mary crusher. 

Delay  due  to  breaking  the  single  primary  rock 
crusher  which  was  first  installed  led  to  the  installa- 
tion of  a  second  crusher  that  was  used  until  repairs 
could  be  made  on  the  broken  unit  and  since  then 
has  been  kept  ready  for  similar  emergencies.  The 
first  primary  crusher  is  of  the  gyratory  type,  while 
the  reserve  unit  is  of  the  jaw  type.  Both  are  set  to 
pass  4  in.  rock  and  each  has  a  capacity  of  200  cu.  yd. 
per  hour  which  is  sufficient  to  keep  the  mixer  plant 
running  at  capacity. 

The  rock  is  washed  once  in  the  rotary  screen  above 
the  secondary  crushers.  There  are  two  of  these  of 
equal  capacity  set  to  clear  Zyi  in.  rock.  Neither  is 
large  enough  to  keep  the  mixer  plant  operating  at 
full  capacity,  but  by  keeping  a  considerable  rock  stor- 
age ahead,  minor  repairs  can  be  made  without  delay- 
ing the  work. 

A  stratum  of  very  fine  sand  that  came  from  the 
sandpits  caked  by  moisture,  rolled  up  in  lumps  in 
the  perforated  metal  screen  and  passed  out  with  the 
reject.  This  was  a  decided  loss  as  fines  were  urgently 
needed.  The  difficulty  was  entirely  remedied  by  sub- 
stituting wire  mesh  for  the  perforated  metal  screens. 
Crusher  dust  is  screened  dry  so  as  to  avoid  the  loss 
of  fines,  and  everything  passing  the  }i  in.  screen  goes 
into  the  sand  pile. 

As  an  afterthought  it  has  been  made  possible  to 
store  a  supply  of  gravel  between  54  in.  and  1  in.  size 
which  is  very  convenient  for  concrete  used  in  screen 
racks  or  wherever  gravel  serves  better  than  crushed 
rock.  This  material  is  secured  by  placing  an  inclined 
screen  with  1  in.  perforations  in  the  chute  convey- 
ing the  reject  from  the  %  in.  sand  screen  to  the  rock 
crushers. 

I^he  original  plan  was  to  have  all  materials  in  one 
largo  stockpile,  the  sand  at  one  end  and  crushed  rock 
at  the  other.  Since  the  addition  of  the  separate  sand 
storage  pile,  only  a  small  amount  of  sand  storage  is 
maintained  at  one  end  of  the  rock  pile.    The  capacity 
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of  rock  storage  is  about  8,000  cu.  yd.  and  the  total 
sand  storage  is  about  5,000  cu.  yd.  In  loading  the 
12  car  trains  of  4  cu.  yd.  dump  cars  the  train  first 
backs  under  the  sand  pile  and  when  the  sand  cars 
have  been  loaded  the  train  is  moved  under  the  rock 
storage  for  the  remainder  of  its  load. 

At  the  mixer  plant  these  trains  dump  into  receiv- 
ing hoppers  whence  the  material  is  elevated  by  belt 
conveyors  to  a  3  bin  bunker.  Each  bin  has  a  capacity 
of  250  cu.  yd.,  the  center  one  being  used  for  sand 
and  the  two  outer  bins  for  rock.  This  plan  makes 
possible  the  convenient  arrangement  of  chutes  direct 
from  sand  and  gravel  bins  to  each  mixer. 
Cement  Handled  in  Bulk 
The  plant  for  handling  cement  in  bulk  is  very  sat- 
isfactory. Each  charge  of  cement  is  still  weighed 
by  hand  as  the  automatic  feature  was  not  considered 
dependable.  However,  with  an  operator  on  each  ma- 
chine there  has  been  no  difficulty  in  delivering  batches 
at  an  average  interval  of  two  minutes.  With  the  pro- 
portions now  used  the  richer  mix  takes  960  lb.  of  cem- 
ent per  batch  and  the  leaner  mix  799  lb.  per  batch. 
There  was  some  difficulty  in  getting  this  quantity 
of  cement  into  the  weighing  compartment  without 
delay  and  this  was  overcome  by  putting  a  >4  in.  air 
pipe  into  the  cement  hopper  just  above  the  radial 
gate  and  directing  its  nozzle  upward.  By  turning 
on  the  air  when  the  hopper  gate  is  open  any  tendency 
to  arch  or  clog  is  prevented. 

White,  red  or  green  signal  lights  are  burned  con- 
tinuously on  the  weighing  house  to  indicate  to  work- 
men on  other  parts  of  the  job  whether  the  rich  or  the 
lean  mix  is  being  delivered ;  red  indicating  for  one 
scale,  and  green  for  the  other.  The  same  plan  is  fol- 
lowed at  the  head  of  the  spouting  system  so  the  fore- 
man on  the  dam  knows  when  to  change  the  point 
of  delivery.  A  1 :3  :6  mix  is  used  in  the  body  of  the 
dam  and  a  1 :2^  :5  mixture  is  placed  in  the  5  ft.  next 
to  the  upstream  face,  along  the  downstream  face  of 
the  spillway  and  at  certain  other  designated  sections. 
The  cement  from  the  measuring  room  is  delivered 
to  concrete  mixers  through  two  8  in  steel  pipes  which 
drop  the  cement  about  180  ft.  on  a  1  to  1  slope. 
During  cold  weather  when  hot  water  was  used  for 
mixing  concrete,  steam  rising  in  these  cement  pipes 
had  a  tendency  to  cause  clogging.  There  was  also  the 
entrance  of  some  rainwater  at  pipe  joints.  The  joints 
were  tarred  to  make  them  watertight  and  8  in.  vent 
pipes  about  30  ft.  long  and  curved  downward  at  the 
upper  ends  were  put  into  the  receiving  hoppers  at 
the  foot  of  the  cement  pipe  to  prevent  the  accumula- 
tion of  pressure  and  to  serve  as  a  vent  for  water  vapor. 
No  pouring  was  done  during  zero  weather.  Cold 
weather  limit  was  fixed  at  20  degrees  on  a  rising 
thermometer. 

100  Yards  Per  Hour  Normally 
The  mixing  plant  consists  of  two  2  cu.  yd.  batch 
mixers  driven  by  50  h.p.  motors  and  which  ordinarily 
turn  out  100  cu.  yd.  of  concrete  per  hour.  The  maxi- 
mum pour  of  2,000  cu.  yd.  has  been  attained  in  a  16 
hour  run.  The  mixer  operator  manipulates  all  levers 
controlling  the  admission  of  materials  into  the  mixer. 
With  the  exception  of  the  water  valve,  all  these  gates 
are  operated  by  water  pressure.  The  sand  and  gravel 
measuring  hoppers  are  located  close  to  the  outlet 
from  the  bin  above  so  that  when  the  measuring  hop- 
per is  full  it  automatically  chokes  and  the  radial  gate 
from  the  bin  above  can  be  closed  at  any  time  before 


the  outlet  from  the  measuring  box  is  opened  again. 

Each  batch  is  mixed  a  full  minute.  Charging  and 
discharging  occupy  about  another  minute,  so  that 
normally  a  batch  is  delivered  once  every  two  minutes. 

Each  mixer  discharges  through  a  hopper  that  de- 
livers to  either  of  two  skips  which  in  turn  deliver 
to  a  hopper  which  is  changed  to  various  levels  in  the 
tower  at  the  head  of  the  chute  system  as  the  work 
progresses.  At  this  point  a  hopper  capacity  of  about 
two  batches  has  been  found  convenient  in  regulating 
the  flow  through  the  chute,  in  avoiding  stoppages  and 
maintaining  continuous  delivery.  A  separate  chute 
system  is  used  for  each  mixer,  but  the  capacity  of 
each  chute  is  sufficient  to  take  the  output  from  both 
mixers  whenever  there  is  occasion  for  concentrating 
this  delivery. 

The  surface  of  the  dam  on  which  concrete  is  being 
poured  is  kept  higher  at  the  downstream  edge  than 
at  the  upstream  edge,  giving  the  concrete  a  down- 
ward slope  of  about  -0  degrees  toward  the  upstream 
face  of  the  dam.  This  facilitates  hosing  off  the  sur- 
face hy  affording  a  good  slope  for  drainage  and  it  also 
eliminates  the  possibility  of  any  weakness  due  to  ex- 
istence of  construction  joints  in  a  horizontal  plane 
or  sloping  downstream.  In  addition  to  this  slope 
of  the  working  surface,  risers  or  vertical  steps  5  ft. 
high  parallel  to  the  axis  of  the  dam  are  occasionally 
put  in  to  break  the  uniformity  of  the  slope.  This 
is  accomplished  by  pouring  concrete  against  a  longi- 
tudinal run  of  forms  which  are  removed  before  the 
next  section  is  poured. 

Before  pouring  concrete  on  the  sloping  top  of  the 
dam  the  surface  of  the  previous  pour  is  brushed  with 
wire  brushes  and  thoroughly  hosed  with  water  from 
a  I'jA  in.  hose  under  a  head  of  300  ft.  This  phase 
of  the  work  involves  considerable  time  as  concrete 
is  poured,  at  maximum  section,  on  an  area  of  about 
one  acre  which  has  to  be  gone  over  every  six  or  seven 
days  In  addition  to  washing  and  brushing,  all  sur- 
faces against  which  fresh  concrete  is  poured  are  thor- 
oughly wet  down  just  before  pouring.  During  the 
winter  months  this  calls  for  minor  attention  but  the 
hot  dry  winds  of  summer  greatly  increase  the  hosing. 

Forms 

Th'e  standard  forms  used  on  the  dam  are  made,  up 
in  5  X  8  ft.  panels  consisting  of  1  x  6  in.  tongue-and- 
groove  flooring  on  2  x  6  in.  studding  spaced  2  ft.  on 
centers.  Some  of  these  panels  have  been  used  con- 
tinuously for  nine  months.  When  warped  and  cracked 
due  to  the  alternate  wetting  and  drying  the  flooring 
is  taken  oflf  and  the  panel  re-surfaced.  No  oil  is  used 
on  the  forms. 

The  accurate  alignment  of  form  panels  is  given 
careful  attention.  When  each  5  ft.  lift  of  concrete 
has  taken  its  initial  set.  the  up-  and  downstream  faces 
of  the  dam  are  surveyed  and  exact  locations  of  the 
prescribed  limits  of  the  structure  are  marked  every 
8  ft.  In  placing  the  next  tier  of  forms  the  bottom 
edge  is  set  to  match  the  top  of  the  forms  last  placed, 
whether  these  are  slightly  out  of  alignment  or  not 
and  the  exact  locations  marked  by  transit  are  used 
to  true  up  the  tops  of  the  newly  placed  panels.  Thus 
slight  inaccuracies  are  corrected  without  abrupt 
changes  in  slope. 

The  level  to  which  each  5  ft.  lift  should  come  is 
also  marked  on  each  new  tier  of  forms  by  the  sur- 
veyors, and  the  carpenters  tack  a  molding  along  the 
forms  at  this  level  to  indicate  to  the  concrete  fore- 
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man  the  limit  to  which  he  is  to  pour.  This  level  is 
usually  1  to  3  in.  below  the  top  of  the  panel. 

The  form  panels  are  held  in  place  by  nine  pairs 
of  twisted  wires  and  two  rows  of  pipes,  three  in  each 
row,  which  serve  as  struts  to  take  compression  as  the 
wires  are  twisted  taut.  The  wires  are  slipped  through 
loops  embedded  in  the  concrete  and  are  passed  around 
the  outside  studding  of  the  forms  in  the  usual  way. 
The  struts  are  made  of  old  pieces  of  pipe,  1  to  2  in. 
in  diameter.  Lengths  used  in  the  lower  row  are  about 
2^  ft.  long  and  in  the  upper  row  about  7  ft.  long. 
At  their  lower  ends  the  pipes  are  braced  against  the 
rough  surface  of  the  concrete  and  at  the  top  they 
are  wedged  under  the  notch  in  a  short  piece  of  di- 
mension lumber  cut  for  the  purpose.  This  is  tacked 
lightly  into  place  so  the  nails  can  be  loosened  easily 
with  a  shovel  used  as  a  pry,  after  which  the  pipe 
is  loose  and  can  be  removed  easily.  The  pipes  are 
pulled  out  the  same  day  the  concrete  is  poured, 
usually  as  eoon  as  the  fresh  concrete,  by  its  thrust 
against  the  form,  balances  the  tension  of  the  wires. 

Forms  are  moved  upward  as  work  progresses  so 


on  the  top  of  the  dam  it  will  take  a  slope  of  about 
20  degrees. 

Not  less  than  10  per  cent,  of  the  total  volume  of 
the  dam  is  to  consist  of  plums,  according  to  the  con- 
tract, and  these  are  usually  placed  in  large  sizes,  rock 
up  to  5  tons  in  weight  having  been  put  in.  The 
plums  are  quarried  in  a  talus  slope  about  three- 
quarters  of  a  mile  above  the  dam  where  they  are 
loaded  into  skips  on  fiat  cars  which  deliver  them  to 
derricks  on  each  end  of  the  dam.  The  plums  are  de- 
livered to  place  in  the  structure  by  derricks;  at  the 
present  stage  of  the  work  two  10  ton  derricks,  set 
on  pedestals  and  equipped  with  110  ft.  booms  serve 
the  major  portion  of  the  dam.  The  pedestals  are 
about  15  ft.  square  and  as  there  is  need  for  raising 
them  they  are  built  up  50  to  75  ft.  above  the  sur- 
face of  the  finished  work.  When  a  new  pedestal  is 
ready  the  derrick  is  set  up  on  it  about  two  days. 
Plums  previously  washed  and  cleaned  of  soil  are 
placed  on  top  of  each  5  ft.  layer  of  concrete  at  the 
time  of  pouring  or  immediately  thereafter.  They 
sink  into  the  concrete  by  their  own  weight  but  pro- 
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that  little  or  no  problem  of  form  storage  exists.  At 
the  present  stage  of  the  work  it  takes  from  six  to 
seven  days  to  complete  a  pour  over  the  entire  top 
of  the  dam.  'Diis  gives  ample  time  for  setting  and 
the  forms  are  raised  about  once  a  week.  The  usual 
plan  is  to  pour  each  5  ft.  lift  in  two  operations,  a 
depth  of  about  2^  ft.  being  placed  each  time  and  the 
area  worked  being  small  enough  so  that  the  second 
pour  can  l)e  made  before  the  first  has  set. 
Concrete  Gang 
Each  concrete  gang  on  the  dam  consists  of  six 
men  and  a  foreman.  Five  of  these  men,  including 
the  foreman,  use  shovels  a  large  part  of  the  time  and 
the  sixth  man  is  stationed  on  the  chute  to  clear  stop- 
pages and  help  in  manipulating  the  pulley  ropes  when 
shifting  the  delivery  point.  The  shovel  men  devote 
attention  chiefly  to  seeing  that  the  concrete  is  well 
spaded  alongside  of  forms,  around  plums  and  at  the 
toe  of  the  natural  slope  of  the  concrete  where  honey- 
combing might  otherwise  occur.  The  amount  of 
water  in  the  concrete  is  so  regulated  that  as  delivered 


ject  enough  to  give  good  bond  for  successive  pours. 

Only  one  round  of  plums  is  placed  in  each  5  ft.  pour. 

Porous  Blocks  for  Drainage 

Porous  concrete  blocks  were  decided  upon  for 
drainage  wells  because  it  was  believed  that  they 
would  give  the  maximum  drainage  perimeter  with  the 
least  weakening  of  the  structure  or  sacrifice  of  weight. 
The  blocks  are  precast  in  a  yard  on  the  floor  of  the 
reservoir  and  are  made  3  ft.  3  in.  square  and  3  ft. 
high  with  a  central  cored  opening  15  in.  square.^ 
After  some  experiment  it  was  found  that  the  ideal 
combination  for  maximum  weight  and  porosity  was 
a  1 :1 :8  mix,  using  rock  from  \i  to  1  in.  size.  Blocks 
made  of  this  material  weigh  3,44j0  lb.  per  cu.  yd.  and 
show  a  strength  in  compression  of  994  lb.  per  sq  in. 
after  twenty-eight  days.  Satisfactory  porosity  is 
shown  by  the  fact  that  a  stream  from  a  2  in.  pipe 
turned  against  the  side  of  the  block  all  passes  through. 
They  are  strong  enough  to  be  handled  very  easily 
and  forms  are  often  removed  after  three  days. 

At  first  the  blocks  were  provided  with  a  kxjp  of 
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reinforcing^  steel  embedded  in  each  side  to  facilitate 
handling.  This  was  found  unnecessary  and  a  depres- 
sion 1  in.  deep  is  now  made  in  each  block  about  5  in. 
below  the  top.  The  blocks  are  lifted  by  grab  hooks 
which  fit  into  these  depressions,  the  grab  hooks  being 
slung  from  chains  and  lifted  by  the  derrick.  About 
1,600  of  these  blocks  have  been  made  of  which  750 
have  already  been  placed  in  the  dam  with  practically 
no  breakage.  The  porous  blocks  are  placed  in  the 
bottom  of  the  cutoff  trench  for  its  full  length,  and  also 
in  vertical  tiers.  The  latter  are  50  ft.  apart  below 
stream  bed  level,  and  12  ft.  apart  from  stream  bed  to 
top  of  the  dam.  As  set  in  place  on  the  structure 
abo^t  two  sections  are  kept  above  the  level  of  fresh 
concrete  and  the  central  opening  is  protected  by  a 
wood  cover  to  prevent  debris  from  falling  down  the 
well. 

Two  8  hour  shifts  are  worked  at  the  dam.  The 
first  shift  is  on  from  6  a.m.  to  3  p.m.  with  a  lunch 
hour  from  11  to  12.  The  second  shift  works  from 
4  p.m.  to  1  a.m.  Except  for  carpenters  who  do  not 
work  during  the  second  shift,  the  crews  on  the  dam 
are  the  same  in  both  shifts. 

Lighting  for  the  second  shift  is  provided  by  1,000 
watt  lamps  in  dome-type  reflectors  strung  about  150 
ft.  above  the  surface  of  the  concrete.  It  would  be 
desirable  to  have  these  nearer  the  work  but  it  has  not 
been  convenient  to  place  them  below  the  derrick  guys 
and  other  lines,  so  the  overhead  lamps,  of  which  six 
are  usually  used,  are  supplemented  by  three  or  four 
additional  lamps  attached  to  the  tower  or  convenient 
points  lower  down. 

In  an  endeavor  to  profit  by  experience  on  other 
large  dams  where  the  large  needle  valve  castings 
have  been  forced  out  of  shape  by  the  concrete  in  pro- 
cess of  setting,  special  precautions  are  taken  in  pour- 
ing the  concrete  around  the  5  ft.  needle  valves  which 
are  now  being  placed.  The  main  valve  castings  are 
not  embedded  in  the  concrete  which  is  poured  with 
the  main  body  of  the  dam.  Instead  a  3  ft.  space  is 
maintained  by  supplementary  form  work  entirely 
around  the  valve  setting.  When  ready  for  finally 
embedding  the  valve  in  concrete,  the  casting  is  held 
rigidly  in  the  exact  position  desired  by  short  pieces 
of  railroad  iron  wedged  against  both  inside  and  but- 
side  of  the  casting.  Concrete  is  then  carefully  poured 
around  the  casting,  the  bracing  outside  being  em- 
bedded by  the  concrete  and  left  permanently  in  place. 

All  seams  in  the  foundation  were  excavated  to 
solid  rock  before  concreting  began,  but  in  the  upper 
portions  of  the  canyon  wall,  as  small  seams  are  en- 
countered, lJ/2  in.  pipes  are  inserted  in  them  and  car- 
ried up  about  20  ft.  When  this  amount  of  concrete 
has  been  poured  above  the  seam,  grout  is  forced  in 
through  the  pipe.  Due  to  the  considerable  height  of 
the  structure  the  side  walls  were  not  readily  accessible 
before  construction  began.  Now  that  they  can  be 
easily  reached  they  are  again  being  gone  over  and 
all  loose  material  barred  down.  Water-worn  sur- 
faces are  either  sand-blasted  or  drilled  and  shot. 

No  coal  or  fuel  oil  is  used  on  the  job.  About 
22,000  cords  of  wood,  cut  in  the  process  of  clearing 
the  reservoir  and  floated  down  to  the  dam.  is  used 
under  the  boilers  of  dinkies,  derricks  and  wherever 
power  other  than  electricity  is  required. 


Steel  Bridge   a    Mile   Long,   to   be  Built  at 
Gastleton,  N.  Y. 

After  a  controversy  lasting  some  ten  years,  the 
New  York  Central  Railway  has  decided  to  go  ahead 
with  their  bridge  across  the  Hudson  River  at  Castle- 
ton,  N.  Y.  Twelve  miles  of  track  is  being  built  at 
the  same  time,  and  these  improvements  will  do  away 
with  the  heavy  grades  and  congested  yard  trackage 
between  Albany  and  Schenectady.  Ultimately  all 
through  freight  for  Boston  and  New  York  will  be 
diverted  over  this  new  cut  off.  The  grades  on  the 
new  track  will  be  0.35  and  0.60  against  westbound 
and  eastbound  traffic  respectively,  while  the  grades 
on  the  old  line  were  1.63  and  0.75  respectively. 

The  controversy  started  over,  the  opposition  of 
the  Albany  and  the  New  York  State  interests  to  the 
construction  of  a  pier  near  the  centre  of  the  stream. 
These  interests  by  state  legislation  and  law-suits  en- 
deavoured to  compel  construction  of  a  single  span 
structure  more  than  1,100  feet  long  between  main 
piers.  A  design  of  this  kind  was  worked  out  using 
a  cantilever  of  1,130  feet  main  span  and  1,748  feet 
total  length,  together  with  the  necessary  approach 
viaducts.  The  weight  of  this  structure  would  have 
been  approximately  41,000  tons,  or  almost  twice  as 
much  as  the  one  finally  adopted  which  was  23,000 
tons  for  the  superstructure.  Difficulties  of  financing 
the  project  due  to  the  war  held  it  up  still  longer  and 
the  contract  was  not  let  until  this  year. 

Steel  is  Cheapest 

The  contract  calls  for  two  single  truss  spans  over 
the  river,  the  channel  span  of  601  feet  6  inches  from 
centre  to  centre  of  piers  and  the  side  span  of  409  feet 
2  inches.  They  have  curved  top  chords  with  a  sub- 
divided web  system.  The  viaduct  portions  were  given 
considerable  study  as  regards  the  materials  of  con- 
struction. When  the  first  estimates  were  prepared 
some  years  ago  it  was  found  that  concrete  approach 
spans  would  be  cheaper,  but  with  the  current  prices 
of  materials,  structural  steel  towers  and  girders  were 
found  to  be  more  economical.  The  height  of  the 
piers  controlled  the  spans  of  the  girders  and  it  was 
decided  that  the  most  practicable  distances  would  be 
64  feet  for  the  tower  spans  and  100  feet  for  inter- 
mediate spans. 


The  Permanent  Construction  Co..  Ltd.,  Tegler 
Bldg.,  Edmonton,  Alta.,  are  moving,  their  offices  to 
the  Pacific  Bldg.,  102nd.  Avenue. 


Reunion  of  Engineering  Alumni,  University 
of  Toronto 

A  grand  reimion  of  "School'"  graduates  is  sched- 
uled to  take  place  on  October  27  and  28.  The  com- 
mittee in  charge  has  arranged  a  programme  that  en- 
sures a  large  attendance ;  it  includes  class  luncheons, 
a  dinner  dance  and  the  Queen's  vs.  Varsity  game  on 
the  28th.  An  announcement  of  the  reunion  is  worded 
as  follows: — "These  meetings  have  grown  into  ^9\ 
golden  opportunity  to  revive  old  college  memories^' 
and  to  renew  old  friendships.  They  are  becoming 
part  of  the  School  tradition  of  loyalty  and  unity. — j 
Come  and  enjoy  yourselves  in  the  old  familiar  haunts. 
Carry  away  with  you  fresh  enthusiasm  to  build  Var-1 
sity  ideals  into  business  and  fresh  inspiration  to  carryl 
on  the  loyal  traditions  of  the  old  School."  Judging] 
from  the  favorable  comment  that  is  heard  among 
School  men  in  general,  this  present  reunion  should 
to  be  one  of  the  most  successful.  The  old  spirit  is  as 
strong  as  ever,  and  every  man  that  possibly  can  is 
going  to  be  there  and  shout  Toike  Oike  again. 
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What  Is  Wrong  with  Most  Concrete 
Proportioning  Theories? 

Light  is  Thrown  on  Some  Fallacies  in  Commonly  Accepted  Meth- 
ods of  Mixing  Concrete — What  is  Involved  in  Correct  Pro- 
portioning?— Will  an  Easy  System  be  Found? 

By  G.  M.  WILLIAMS,  A.M.E.I.C. 
'    Professor  of  Civil  Engineering,  University  of  Saskatchewan 

Before  the  Saskatchewan  llranch  of  the  Engineering  Inatitute  of  Canada 


During  the  jjast  twenty  years  concrete  has  taken 
its  place  as  one  of  the  most  useful  and  important  of 
structural  materials.  (Jwiny  to  the  comparative  ease 
with  which  it  can  be  molded  into  any  desired  shape 
its  structural  uses  are  almost  unlimited  and  its  char- 
acteristics have  resulted  in  its  displacing  older  ma- 
terials for  certain  classes  of  work  wherever  portland 
cement  can  be  obtained  and  suitable  aggregates  are 
available.  The  api)arent  ease  with  which  concrete 
can  be  prepared  has  not  confined  it  to  use  under  the 
supervision  of  engineers  as  is  the  case  of  some  types 
of  engineering  materials,  but  we  find  it  employed  by 
everyone  who  feels  that  the  material  is  suited  to  his 
l^articular  purpose.  In  many  cases  where  proper  .skill 
is  not  at  hand,  concrete  is  little  more  than  a  bulky 
substance,  lacking  in  great  part  the  strength  and  other 
j)roperties  which  should  be  attained,  and  often  fail- 
ing to  fulfill  the  purpose  for  which  it  is  intended. 

To  most  users  of  cement  who  obtain  such  results, 
concrete  is  merely  a  shoveled-together  mass  of  ce- 
ment, aggregate  and  water  which  in  a  short  time 
attains  a  certain  degree  of  hardness  and  strength. 
To  the  engineer  and  skilled  user  who  is  more  or  less 
familiar  with  the  many  factors  and  variables  which 
enter  into  its  manufacture,  the  process  of  concrete 
making  does  not  api)ear  quite  so  elementary  or  so 
certain  of  results.  Experience  soon  teaches  that 
quantity  and  quality  of  cement,  aggregate  and  mix- 
ing water,  processes  of  mixing  and  curing  are  all 
involved  in  the  production  of  concrete.  Results  are 
dependent  upon  all  these  variable  factors  and  it  is 
the  [)robleni  of  the  engineer  to  so  control  and  vary 
these  factors  that  a  concrete  having  the  desired  phy- 
sical qualities  will  result.  To  the  onlooker  the  manu- 
facture t)f  concrete  merely  means  the  dumping  of 
cement,  aggregate  and  water  into  a  mixer,  thence 
transi)orting'  and  dumping  the  wet  mass  into  a  mold 
which  has  been  conveniently  arranged  in  advance  to 
receive  it,  t)Ut  to  the  engineer  the  procedure  is  far 
more  complex. 

The   Proportioning   Problem 

The  manufacture  of  iK)rtland  cement  itself  is  a 
large  scale  commercial  operation  carried  on  in  large 
centralized  plants  under  rigid  and  skillful  control, 
and  quality  of  the  resulting  product  can  be  deter- 
mined by  certain  standardized  tests  which  are  in  gen- 
eral use.  Likewise  practical  experience  in  actual  con- 
struction work,  together  with  laboratory  investiga- 
tions have  resulted  in  a  theory  of  design  of  reinforced 
members  which  is  fully  adequate  and  furnishes  struc- 
tures which  favorably  compare  in  cost  and  strength 
with  the  older  types  of  structural  materials.  With  a 
concrete  of  known  (|uality  the  strength  of  the  mem- 
bers composing  a  structure  may  be  accurately  com- 


puted and  the  values  verified  by  actual  tests  when 
necessary.  But,  it  is  the  problem  of  producing  a 
concrete  of  definite  and  specified  quality,  with  the 
many  types  of  aggregates  available,  which  has  not 
been  worked  out  to  the  satisfaction  of  engineers.  The 
two  other  important  elements,  cement  quality  and 
design  theory,  have  been  well  standardized,  but  the 
proper  use  of  available  aggregates  to  produce  a  de- 
finite quality  of  concrete  is  a  constant  source  of  worry 
to  the  engineer.  To  most  engineers  the  discovery  of 
some  formula  or  equation  in  which  he  can  substitute 
the  variable  factors  as  represented  by  his  materials 
and  job  conditions  and  obtain  by  means  of  a  slide 
rule  such  an  answer  as  1^ — 2 — 4  or  1 — 3 — 6  would 
seem  the  ideal  solution  of  the  problem,  and  to  this 
end  numerous  proportioning  theories  have  been  ad- 
vanced, generally  supported  by  more  or  less  complete 
test  data  which  appear  to  verify  the  correctness  of  the 
theory. 

Before  taking  up  several  of  these  proposed  pro- 
portioning theories  in  detail,  it  will  be  well  to  con- 
sider the  present  status  of  our  knowledge  of  concrete 
and  some  of  the  factors  which  have  influenced  its 
formation.  Years  ago  when  concrete  first  came  into 
general,  use  it  was  common  practice  to  use  a  very  dry 
consistency,  the  concrete  being  so  stiff  that  a  con- 
siderable tamping  was  required  to  bring  moisture  to 
the  surface.  Tests  made  in  some  localities  showed 
such  a  concrete  to  have  a  compressive  strength  of 
about  2,000  pounds  per  square  inch  at  twenty-eight 
days  when  proportioned  by  volume,  one  cement,  two 
fine  and  four  coarse  aggregates.  Standard  specifica- 
tions for  concrete  as  well  as  many  individual  speci- 
fications in  the  past  have  assumed  2,000  pounds  as 
ultimate  strength  in  structural  design  and  called  for 
a  1 — 2 — 4  volume  concrete  to  be  furnished.  Lack  of 
tests  of  field  concrete  has  caused  the  continued  use 
of  these  false  assumptions,  since  it  is  now  recognized 
that  the  cements  and  aggregates  available  in  many 
localities  cannot  give  a  strength  in  excess  of  800  to 
1,500  pounds  per  square  inch  in  such  a  proportion 
where  workable  consistencies  are  employed.  Proper 
methods  of  inspection  and  test  have  shown  that  such 
a  specification  is  inadequate  to  result  in  concrete  of 
desired  quality  and  the  most  discussed  section  of  the 
proposed  Joint  Committee  Specifications  for  Concrete 
and  Reinforced  Concrete,  now  being  prepared  in  the 
United  States,  is  that  one  which  relates  to  the  quality 
of  concrete  and  a  method  of  obtaining  it. 

Effect  of  Mixing  Water 
While  it  has  been  known  for  years  that  quantity 
of  mixing  water  has  a  very  great  influence  upon  con- 
crete strength,  regulation  and  measurement  of  con- 
sistency has  generally  been  ignored  in  past  specifica- 
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tions.  Tests  have  shown  that  the  use  of  excess  mix- 
ing water,  beyond  that  needed  to  result  in  a  concrete 
which  is  practicable  to  place,  may  reduce  the  strength 
to  less  than  50  per  cent  of  that  which  might  be  ob- 
tained with  the  same  cement  content.  That  such  a 
condition  could  have  existed  for  so  long  a  time  is  no 
doubt  due  to  the  fact  that  no  satisfactory  means  were 
available  for  measuring  and  describing  consistency. 
Within  recent  years  two  types  of  apparatus  have 
come  into  use,  (a)  the  slump  test,  and  (b)  the  flow 
table. 

The  Slump  Test 

The  slump  test  method  was  first  used  extensively 
in  the  field  for  controlling  the  consistency  of  concrete 
ships  by  the  Emergency  Fleet  Corporation.  As  first 
used  it  consisted  of  a  cylindrcal  steel  form  such  as 
is  used  for  moulding  6-inch  by  12-inch  cylindrical  test 
specimens.  This  mold  is  filled  in  the  usual  manner 
and  withdrawn  vertically  and  the  resulting  height,  in 
inches,  of  the  concrete  mass  subtracted  from  twelve, 
is  known  as  the  "slump."  This  apparatus  is  not  suffi- 
ciently reliable  or  accurate  to  be  adopted  as  a  stand- 
ard measure  of  consistency,  since  concretes  having 
the  same  slump  but  varying  in  cement  content  or  ag- 
gregate gradation  may  have  widely  diflferent  consist- 
encies or  flowabilities.  On  any  job  where  the  aggre- 
gate from  day  to  day  diflfers  little  in  gradation,  the 
slump  apparatus  will  be  found  very  useful  in  estab- 
lishing a  definite  limiting  value  for  consistency  which 
must  not  be  exceeded.  However,  in  all  cases  a  place- 
able  concrete  must  be  employed  and  the  slump  figure 
must  be  based  upon  the  conditions  of  the  particular 
job.  The  slump  value  cannot  be  arbitrarily  established 
in  advance  except  by  previous  experience  with  the 
same  aggregates  and  cement  quantities.  The  slump 
test  apparatus  can  be  made  of  much  assistance  in  field 
work  where  its  limitations  are  recognized,  but  any 
attempt  to  establish  definite  slump  values  in  advance 
to  apply  to  concrete  on  all  classes  of  work  and  with 
widely  varying  aggregate  gradations,  is  absurd. 

The  Flow  Table 

To  supply  the  need  for  a  consistency  measuring 
apparatus  that  would  be  suitable  and  accurate  enough 
for  both  field  and  laboratory  practice  the  flow  table 
was  devised  and  standardized  in  the  concrete  labora- 
tory of  the  Bureau  of  Standards.  This  consists  of  a 
metal  covered  table  top  mounted  by  means  of  a 
flanged  coupling  to  the  end  of  a  short  vertical  shaft 
which  carries  at  its  lower  end  an  adjustable  bolt. 
Below  the  bolt  is  a  cam  having  a  throw  of  one  and 
one-half  inch  attached  to  a  horizontal  shaft  which 
is  rotated  by  hand.  One  revolution  raises  the  table 
top  vertically  and  allows  it  to  drop  freely  through 
a  distance  of  one-half  inch.  Mortar  or  concrete  is 
molded  in  a  sheet  metal  form  having  the  shape  of  a 
hollow  frustrum  of  a  cone,  the  form  is  removed  and 
the  table  top  raised  and  dropped  fifteen  times.  The 
concrete  mass  flattens  and  flows  out  concentrically 
similar  to  a  mass  of  concrete  in  pouring  a  floor  slab 
when  the  wood  form  is  vibrated.  The  spread,  in 
inches,  of  the  concrete  on  the  table  under  the  repeated 
bumping  action  divided  by  the  original  diameter  and 
multiplied  by  one  hundred  is  called  the  "flowability" 
figure.  Tests  show  that  flowability  of  any  given 
cement-aggregate  combination  is  directly  proportional 
to  change  in  quantity  of  mixing  water,  within  the 
widest  working  limits  of  consistency,  and  that  is  also 


proportional  to  velocity  of  flow  in  a  steel  chute.  Con- 
tinuous use  of  the  flow  table  during  the  past  three 
years,  both  in  laboratory  and  in  the  field  has  fully 
demonstrated  its  abihty  to  accurately  measure  the 
consistency  of  concretes  varying  most  widely  in  cem- 
ent content  and  aggregate  gradations. 

Measurement  of  consistency  has  been  dealt  with 
in  detail  in  the  preceding  paragraphs  owing  to  the 
necessity  for  having  a  definite  measure  for  this  prop- 
erty of  concrete,  since  compressive  strength  is  in  turn 
so  greatly  influenced  by  the  water  content.  In  study- 
ing proportioning  theories  and  measuring  the  concrete 
making  qualities  of  widely  different  types  and  grad- 
ings  of  aggregates,  it  is  of  fundamental  importance 
that  the  consistencies  of  these  concretes  be  equal.  In 
the  field  the  conditions  of  the  work,  such  as  size  and 
shape  of  forms  and  quantity  and  arrangement  of  rein- 
forcing steel,  automatically  establish  a  limit  of  dry- 
ness which  cannot  be  exceeded,  but  in  the  laboratory, 
where  a  great  amount  of  energy  may  be  expended  in 
molding  a  small  test  piece,  the  limitation  as  to  dry- 
ness is  not  so  apparent,  and  some  mixtures,  owing 
to  diflference  of  aggregate  gradings,  may  actually  be 
much  stiffer  than  others.  Superior  strengths  obtained 
for  some  under  such  conditions  are  not  due  to  better 
concrete  making  qualities  of  the  aggregate  but  to 
the  use  of  a  smaller  quantity  of  mixing  water  and 
one  which  would  prove  to  be  inadequate  under  field 
conditions.  The  use  of  the  flow  table  will  result  in 
the  elimination  of  the  consistency  variable.  A  second 
fundamental  consideration  in  making  comparative 
tests  is  the  necessity  for  equal  cement  contents  per 
unit  volumes.  Although  dry  proportions  of  materials 
in  all  batches  may  be  the  same,  the  cement  content 
in  the  wet  concretes  may  differ  owing  to  the  greater 
bulking  effect  or  swelling  of  the  mass  when  water 
is  added.  Since  cement  is  the  most  expensive  in- 
gredient and  also  the  only  strength  furnishing  com- 
ponent, it  is  essential  that  its  quantity  be  the  same 
in  all  concretes  being  compared. 

Since  most  of  the  proportioning  theories  which 
have  been  advanced  deal  with  the  selection  of  the 
aggregate  it  is  a  basic  requirement  that  the  variable 
factors,  cement  content  and  consistency,  be  eliminated 
and  made  constants  in  comparative  tests.  As  des- 
cribed above,  equal  consistencies  can  be  assured  by 
use  of  the  flow  table  and  equal  cement  contents  can 
be  provided  by  calculating  quantities  of  cement  ac- 
tually present  in  trial  batches  and  by  making  proper 
adjustment  of  proportions  when  necessary. 

With  the  preceding  considerations  in  mind  a  num- 
ber of  the  methods  and  theories  proposed  in  the  past 
for  proportioning  concrete  will  be  discussed  briefly. 
In  general  the  methods  proposed  during  the  early 
years  of  the  development  of  concreting  practice  were 
concerned  with  the  best  combinations  of  aggregate 
particles,  with  no  attempt  to  predict  strengths  or 
satisfy  specification  requirements  for  strength.  The 
water-cement  ratio  theory  and  the  surface  area  theory 
of  more  recent  years  have  attempted  to  furnish  a 
means  of  producing  concrete  of  any  desired  quality 
with  wide  variations  in  aggregate  gradings,  so  long 
as  the  strength  which  will  result  from  any  single 
grading  is  known. 

Arbitrary  Volume  Proportions  ^M 

This  process  is  a  method  of  proportioning  rather 
than  a  theory.  There  are  no  considerations  either 
practical  or  scientific  which  justify  the  use  of  arbitrary 
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voliinie  proportions.  As  stated  previously,  the  almost 
universal  assumption  that  the  proi)ortions  l)y  volume 
of  a  1  cement,  plus  2  fine  aggregate,  plus  4  coarse 
aggregate  will  provide  a  concrete  having  a  compres- 
sive strength  of  2,000  pounds  at  28  days  is  an  ex- 
ample. This  method  fails  to  take  into  account  the 
varying  concrete  making  properties  of  different  ag- 
gregates as  well  as  variation  in  cement  quality  and 
its  general  use,  in  specifications  for  concrete,  well 
illustrates  the  lack  of  knowledge  of  the  various  factors 
involved  in  the  process  of  concrete  making  as  well 
as  failure  to  test  concrete  as  placed  on  the  job  to 
insure  that  the  specification  rec|uirement  is  being 
met. 

Void  Method  of  Proportioning 

Several  variations  of  the  void  method  of  propor- 
tioning have  been  proposed.  In  each  case  the  idea 
has  been  to  produce  a  concrete  in  which  the  void 
space  will  be  a  minimum.  The  assumption  that  the 
voids  in  coarse  aggregate  can  be  filled  with  sand 
particles  and  those  of  the  sand  with  cement  is,  of 
course,  erroneous  since  the  smaller  particles  while 
partially  filling  void  space  also  wedge  apart  the 
coarser  particles.  The  best  of  concrete  usually  con- 
tains over  20  per  cent,  void  space,  the  higher  the 
cement  content  the  greater  the  void  space  and  con- 
cretes having  practically  the  same  void  space  may 
differ  several  hundred  per  cent,  in  compressive 
strength.  In  any  case,  after  obtaining  such  an  ag- 
gregate combination  that  the  smallest  possible  void 
content  will  result,  the  strengths  which  will  be  at- 
tained by  diflferent  cement  contents  must  be  deter- 
mined by  actual  tests  of  the  concretes.  There  is  no 
feature  in  this  method  which  permits  the  prediction 
of  strength  values  and  it  is  of  little  practical  im- 
portance to  the  engineer. 

Fuller's  Theory  of  Maximum  Density 

In  this  theory  the  assumption  is  made  that  with 
fixed  cement  content,  an  aggregate  combined  with 
cement,  so  graded  as  to  have  maximum  density,  will 
have  maximum  strength.  It  is  claimed  that  with 
the  same  cement  content  strength  will  increase  with 
increase  in  density.  Such  density  increase  can  be 
obtained  by  regrading  the  aggregate.  Sand  and  gravel 
or  stone  are  separated  into  a  number  of  sizes  and 
re-combined  so  as  to  have  a  grading  which  will  coin- 
cide with  the  "ideal"  grading  curve,  or  curve  of  maxi- 
mum density,  which  was  stated  to  be  a  combination 
of  an  ellipse  and  a  straight  line. 

However,  tests  of  aggregates  from  numerous 
sources  show  that  an  aggregate  can  be  screened  and 
re-combined  to  have  widely  different  gradings  and 
yet  produce  concretes  of  approximately  the  same 
([uality.  Also  with  fine  aggregates  of  the  same  grad- 
ing, the  relative  proportions  of  fine  and  coarse  ag- 
gregates may  be  so  varied  as  to  range  over  a  broad 
zone  when  plotted  graphically,  and  also  produce 
concretes  of  diflferent  densities,  but  of  approximately 
the  same  compressive  strength.  With  the  same  cem- 
ent content  and  aggregates  from  the  same  source  of 
supply,  the  concretes  of  high  density  will  usually  have 
a  relatively  high  compressive  strength,  but  by  chang- 
ing the  aggregate  grading  or  by  modifying  the  re- 
lative proportions  of  fine  and  coarse  aggregate  of  the 
same  grading  a  considerable  decrease  in  density  may 
result  without  lowering  compressive  strength.  An 
aggregate  so  graded  as  to  coincide   with  the  "ideal" 


curve  will  often  be  lacking  in  fine  particles,  producing 
a  harsh  working  concrete  which  segregates  badly  in 
the  higher  flowabilities. 

The  maximum  density  theory  of  proportioning  is 
one  application  of  the  void  theory.  With  equal  cem- 
ent contents  the  trend  of  increased  strength  with  in- 
creased density  is  generally  apparent,  but  in  any  case 
there  may  be  so  great  a  variation  in  density  without 
lowering  strength  that  it  is  difficult  to  see  how  the 
density  factor  can  be  made  a  criterion. 

Surface  Area  Theory  of  Proportioning  Concrete 

The  surface  area  theory  of  i)roportioning  concrete 
assumes  that  strength  is  dependent  upon  the  ratio 
of  the  weight  of  cement  to  surface  area  of  the  ag- 
gregate ;  that  for  a  group  of  aggregates  having  differ- 
ent gradings  and  consequently  different  areas,  and 
with  cement  content  proportioned  to  surface  area, 
equal  strengths  will  be  obtained.  A  water  formula 
was  proposed  which  it  was  claimed  would  result  in 
equal  consistencies  for  such  a  group  of  mortars  and 
concretes.     However,  tests  have  shown  that: 

(a)  This  water  formula  furnishes  such  a  quantity 
of  water  in  each  case,  that  equal  water-cement  ratios 
will  result ;  that  is,  the  cement  pastes  alone  will  have 
equal  consistencies  with  no  allowance  for  the  varying 
requirements  of  the  sands  which  may  differ  greatly 
in  surface  area  or  fineness. 

(b)  The  important  property  of  surface  area  does 
not  enter  into  the  determination  of  the  quantity  of 
mixing  water,  except  insofar  as  it  fixes  the  quantity 
of  cement  at  the  beginning. 

(c)  The  formula  is  not  only  incorrect  in  theory, 
but  inadequate  in  practice  and  furnishes  mortars  and 
concretes  varying  widely  in  consistency,  which  are 
therefore  in  no  sense  comparable  on  the  basis  of 
strength.  ( 

(d)  A  normal  sand  may  be  regraded  and  so  in-' 
creased  in  fineness  as  to  double  the  surface  area  and 
yet  produce  a  concrete,  with  the  same  cement  and 
flowability,  equal  in  strength  to  the  mixture  contain- 
ing the  normally  graded  sand  having  one-half  the 
surface  area. 

(e)  Not  only  the  grading  of  a  sand,  but  the  re- 
lative quantity  of  sand  in  the  mix  may  vary  within 
wide  limits  without  lowering  compressive  strength. 

.  (f)  It  is  quite  evident  that  the  author  of  this 
theory  had  no  means  of  measuring  and  controlling 
consistency,  since  reproduction  of  the  mortars  and 
concretes  used  in  his  work  varied  widely  in  this 
respect  and  showed  equally  wide  variations  in  com- 
pressive strength,  although  it  was  stated  that  the 
water  formula  would  insure  equal  consistencies  and 
equal  strengths  would  be  attained. 

Water-Cement    Ratio    Theory   of 
Proportioning  Concrete 

This  theory  has  been  developed  and  given  promi- 
nence by  the  Lewis  Institute  Laboratory  of  the  Fort- 
land  Cement  Association.  This  theory  assumes  that 
strength  of  concrete  is  dependent  upon  the  ratio  of 
the  volume  of  mixing  water  to  the  volume  of  cement 
in  the'  mix  so  long  as  the  concrete  is  plastic  and 
workable.  It  is  further  claimed  that  aggregates  hav- 
ing the  same  fineness  modulus  will  require  the  same 
quantity  of  mixing  water  to  result  in  the  same  con- 
sistency or  flowability  when  cement  contents  are 
equal.  Quantity  of  mixing  water  which  it  is  stated 
will  result  in  any  desired  consistency  may  be  com- 
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puted  from  a  water  formula  which  involves  the  factors 
of  cement  content,  fineness  modulus  and  absorption 
of  aggregate,  and  a  constant  water-cement  ratio  will 
result  for  all  aggregates  having  the  same  fineness 
modulus. 

This  water  formula,  however,  is  based  upon  the 
same  erroneous  assumption  as  is  the  one  proposed  for 
the  surface  area  theory  of  proportioning.  Jt  provides 
sufficient  water  to  bring  the  neat  cement  pastes  in 
the  mixture  to  the  same  consistency,  but  does  not 
make  allowance  for  the  varying  water  requirements 
of  the  aggregates  which  for  the  same  fineness  modulus 
may  vary  as  much  as  600  per  cent,  in  surface  area 
or  fineness.  The  resulting  concretes  are  not  com- 
parable owing  to  the  wide  variations  in  consistency. 
To  add  more  water  to  the  drier  consistencies,  so  that 
they  may  be  made  comparable,  results  in  the  loss  of 
the  constant  w|c  relation,  which  is  the  foundation 
upon  which  the  theory  has  been  built,  and  which  is 
the  assumed  criterion  for  equal  strengths.  Tests 
show  that,  (1)  the  proposed  water  formula  does  not 
result  in  comparable  concretes  having  the  same  con- 
sistency, and  (2)  even  though  the  fundamental  re- 
quirement that  concretes  must  have  the  same  con- 
sistence be  waived,  concretes  prepared  in  this  manner 
with  a  constant  w|c  may  vary  widely  in  compressive 
strength. 

A  full  description  of  the  water-cement  ratio  theory 
of  proportioning  concrete  is  contained  in  Lewis  "in- 
stitute Bulletin  No.  1,  issued  in  1919,  entitled,  "Design 
of  Concrete  Mixtures."  Test  data  which /is  intended 
to  prove  the  correctness  of  the  theory  is  given  in 
table  2,  in  which  are  shown  twenty-seven  different 
aggregate  gradings,  having  the  same  fineness  modulus 
6.04  and  each  of  which  when  combined  in  a  1 — 5 
volume  concrete  is  claimed  to  have  the  same  con- 
sistency when  equal  quantities  of  mixing  water  are 
employed.  Figures  are  also  given  which  show  that 
the  surface  area  of  aggregate  per  pound  of  cement 
varied  from  390  to  1,992,  or  more  than  500  per  cent., 
which  indicates  the  wide  variation  in  gradings  which 
may  be  had  with  the  same  fineness  modulus. 

Tests  in  other  laboratories  have  demonstrated  that 
the  above  claims  are  not  true.  These  gradings  were 
carefully  duplicated  and  it  was  found  that  wide  differ- 
ences in  consistency  resulted  both  as  measured  by  the 
slump  test  and  also  by  the  flow  table.  Some  con- 
cretes were  so  stiff  that  the  slump  was  zero,  and  the 
wet  unsupported  mass  could  be  picked  up  in  the  hands 
and  carried  back  to  the  mixer  without  losing  its  shape, 
while  other  mixtures  were  almost  soupy  in  consist- 
ency. Even  though  such  wide  consistency  differences 
do  not  permit  of  fair  strength  comparisons,  com- 
pression test  pieces  were  molded  from  each  and  the 
strengths  at  twenty-eight  days  were  found  to  vary 
more  than  30  per  cent.  The  addition  of  more  water 
to  the  dry  or  less  water  to  the  wetter  mixtures,  to 
result  in  the  same  consistency,  of  course  destroys  the 
constant  water-cement  ratio  which  is  the  basis  of  the 
theory  of  proportioning.  Such  results  as  were  found, 
when  these  gradings  were  duplicated,  clearly  show 
that  not  even  the  slump  test,  inaccurate  as  it  is,  was 
employed  to  determine  the  consistency  of  the  difl:"er- 
ent  mixtures  which  are  included  to  prove  the  correct- 
ness of  the  theory. 

The  wide  publicity  which  has  been  given  to  this 
theory  has  been  of  some  benefit  in  that  it  has  em- 
phasized the  injurious  effect  of  excess  mixing  water 


beyond  that  amount  required  to  produce  a  mixture 
having  the  minimum  flowability  required  for  the  work 
at  hand.  However,  contrary  to  the  impression  held 
by  some,  this  effect  of  excess  water  is  not  an  essential 
element  in  the  proportioning  theory  advanced  nor 
was  this  injurious  eflfect  discovered  in  working  out 
this  theory.  That  excess  of  water  will  reduce  com- 
pressive strength  has  long  been  known  to  engineers 
who  have  been  familiar  with  laboratory  investigations 
of  concrete  and  warnings  that  mixing  water  should 
always  be  held  to  a  minimum  have  been  given  in 
earlier  publications. 

Effect  of  Over  Sanding 

If  the  water-cement  ratio  theory  of  proportioning 
were  correct  we  should  be  unable  to  use  sands  such 
as  beach  sands,  or  use  "oversanded  mixtures"  with- 
out reducing  compressive  strength.  Yet  tests  show 
that  fine  sands,  as  well  as  excess  of  sand,  in  the  mix, 
within  rather  wide  limits,  do  not  lower  strength,  and 
on  the  other  hand  furnish  concretes  having  superior 
working  qualities  due  to  their  small  tendency  to 
segregate  in  the  wetter  consistencies  which  must 
often  be  employed. 

Both  the  surface  area  and  water-cement  ratio 
theories  of  proportioning  are  fully  discredited  by  a 
con.sideration  of  the  very  test  data  which  the  authors 
have  advanced  to  support  their  respective  theories, 
since  sound  principles  of  testing  were  violated  in  ob- 
taining their  test  results.  Had  proper  testing  meth- 
ods been  employed  in  both  laboratories  and  had 
proper  appreciation  of  the  fundamentals,  which  can- 
not be  disregarded  in  testing  work,  been  existent, 
there  seems  to  be  little  doubt  that  these  theories 
would  never  have  been  presented  to  the  public. 

Will  an  Easy  Means  of  Proportioning  Ever  Be  Found? 

While  the  discussion  of  both  theories  has- done 
much  to  focus  the  attention  of  engineers  on  the  feat- 
ure of  concrete  proportioning,  which  is  worthy  of 
far  more  attention  than  has  been  accorded  it  in  the 
past,  both  have  failed  to  furnish  the  engineer  with 
that  much  desired  formula  or  equation  which  will 
permit  specifying  in  advance  quantities  of  materials 
to  result  in  concrete  of  definite  quality.  After  con- 
sideration of  what  has  been  brought  out  along  such 
lines  during  the  past  few  years  it  seems  quite  safe 
to  say  that  such  a  short  cut,  for  universal  applica- 
tion, will  not  be  found,  but  that  the  desired  standard 
of  concrete  quality  can  be  obtained  and  maintamed 
only  by  co-operation  between  the  testing  laboratory 
and  the  field  engineer,  coupled  with  observation  and 
experience.  A  little  work  properly  planned  will  per- 
mit the  determination  of  the  approximate  concrete 
making  qualities  of  aggregates  from  our  main  sources 
of  supply,  and  a  proper  system  of  inspection,  and 
testing  on  all  work  of  importance  will  permit  of  such 
modifications  as  are  needed  from  time  to  time  to  cor- 
rect for  variations  in  cement  and  aggregate  quality 
as  well  as  other  factors,  beyond  control,  which  tend 
to  affect  the  strength  of  concrete.  For  aggregates 
and  cements  in  use  in  any  locality  from  year  to  year 
there  is  no  reason  why  fairly  accurate  combinations 
cannot  be  tabulated  to  produce  concrete  of  any  de- 
sired quality  under  known  conditions.  Experience 
and  field  tests  will  soon  indicate  the  importance  of 
the  other  variable  factors  which  tend  to  influence 
quality  and  point  out  changes  in  proportions  which 
must  be  made  at  times. 
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The  Contract  Record's 

Weekly  House  Suggestion  No.  39 


We  are  showing  herewith  two  front  exterior  views 
and  Hoor  plans  of  an  attractive  residence  recently 
completed  on  Inglewood  Drive,  in  Moore  Park,  one 
of  Toronto's  beautiful  residential  sections.  The  gen- 
eral construction  of  this  house  is  vari-colored  rug 
brick  to  the  second  floor  and  stucco  on  tile  above.  A 
very  pleasing  and  decorative  feature  is  the  small  tile- 
floored  terrace,  which  opens  througli  double  glass 
doors  on  the  living  room.  The  main  entrance  is  on 
the  right  side  of  the  house  and  is  finished  with  a 
wrought  iron  railing.  Entrance  is  on  a  covered  porch, 
which,  in  turn,  opens  on  a  vesibule.  The  hall  runs 
across  the  house,  resulting  in  a  somewhat  unusual 
layout  of  rooms  on  the  ground  floor,  dividing  the 
ground  floor  into  two  sections,  with  living  room  and 
sunroom  at  the  front  and  dining  room  and  kitchen  at 
rear.  No  undesirable  features  are  introduced,  however, 
by  this  arrangement,  in  fact  it  has  the  advantage  of 
completely  isolating  the  kitchen  from  the  living  quar- 
ters, yet  leaving  it  conveniently  accessible.  The 
hall  trim  is  in  gumwood  with  walnut  finish  and 
the  flooring  here,  as  throughout  the  entire  house 
is  of  oak.  The  living  room  is  a  beautiful  large 
room  24  by  15^  ft.,  trimmed  in  white-wood, 
white  enamelled,  and  is  equipped  with  a  hand- 
some, dark  rug  brick  fireplace,  elaborately  trimmed 
with  whitewood  and  with  built-in  bookcases  on  either 
side.  The  dining  room  is  finished  in  gumwood,  also 
white  enamelled,  and  is  panelled  to  a  height  of  about 
()  ft.  There  is  a  recess,  as  seen  on  plan,  for  a  buffet 
in  this  room.  The  kitchen  and  butler's  pantry, 
which  connects  the  kitchen  and  dining  room,  are  fin- 
ished in  white  enamel  and  contain  the  usual  built-in 
cupboard  and  other   service   features. 

There    are    three     large     bedrooms     on    the    second 


floor,  all  located  o!(  the  main  hall.  In  the  smaller  hall, 
off  the  main  hall,  as  seen  on  plan,  are  situated  bath- 
room and  separate  toilet,  also  entrance  to  the  attic 
staircase.  The  bathroom  and  toilet  have  tile  floors  and 
walls  to  a  height  of  4  ft.  6  in.  A  very  handy  feature, 
which  is  new  to  the  writer,  is  a  built-in  linen  closet 
in  the  bathroom.     Throughout  the  halls  and  bedrooms 


on    this    floor   are    located    many    roomy    linen    closets 
and   wardrobes. 

The  basement  contains  furnace  room,  coal  and 
fruit  storage  space,  toilet  and  laundry,  the  latter  be- 
ing equipped  with  enamelled  tubs  and  entrance  from 
the  outside. 

The  designer  of  this  house  is  Mr.  Ewart  G.  Wil- 
son, architect,  of  42  Langely  Avenue,  Toronto. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


A  'by-law  authorizing  the  borrowing  of  $160,000  for  ex- 
penditure on  public  improvements  and  extension  of  public 
works  at  St.  Laurent,  P.  Q.,  was  passed  by  the  electors 
recently. 

It  is  doubtful  if  a  start  on  the  new  city  hall  of  Kitch- 
ener, Ont.,  will  be  made  this  year.  The  plans  have  not  yet 
been  ratified  by  the  city  council. 

The  corner-stone  of  the  new  Jarvis  Street  Collegiate 
Institute,  at  Toronto,  was  laid  a  few  days  ago  by  Mrs. 
Harry  Cockshutt,  wife  of  the  Lieutenant-Governor,  and  a 
former  piipil  of  the  old  school.  The  new  building  is  in  pro- 
cess of  erection  at  the  southeast  corner  of  Jarvis  and  Wel- 
lesley    streets. 

Preliminary  construction  work  has  commenced  on  the 
erection  of  plant  additions  for  Ford  Motor  Company  of 
Canada,  at  Ford,  Ont.  The  site  for  the  new  plant  unit  has 
been  graded,  and  preparations  have  been  made  for  an  early 
start  in  erecting  the  building.  It  is  proposed  to  have  the 
enlarged  plant  ready  for  full  operations  by  April  of  next 
year.  Several  hundred  men  will  be  engaged  in  the  construc- 
tion work.  The  total  expenditure  will  approximate  $6,- 
500,000. 

A  new  $100,000  office  building  will  be  built  by  J.  J. 
Coughlan  at  Vancouver.  Plans  call  for  a  six-storey  struc- 
ture on  Granville  St.,  opposite  the  Capitol  Theatre,  with 
terra  cotta  base  for  two  storeys  and  pressed  brick  above, 
with  terra  cotta  trim.  The  plans  provide  for  the  addition 
of  four  storeys  at  a  later  date,  which  will  bring  the  struc- 
ture up  to  the  maximum  height  permitted  by  the  existing 
building    by-law. 

The  new  water  reservoir  for  the  city  of  Sherbrooke, 
P.  Q.,  has  been  completed.  This  huge  tank  has  a  capacity 
of    7,000,000    gallons. 

The  total  amount  represented  by  permits  issued  at 
Toronto  during  the  first  nine  months  of  the  present  year 
is  $27,466,591  or  $65,000  ahead  of  the  total  for  the  record 
year  of  1912.  It  is  confidently  expected  that  the  total  for 
the   year   will   be    over   $30,000,000. 

,  It  has  been  announced  that  Sir  Clifford  Sifton  will 
build  a  large  residence  on  the  south  side  of  the  Don  Ravine, 
just  outside  Toronto,  and  also  two  smaller  residences  for 
his  two  sons,  the  entire  construction  including  the  riding 
school  and  stables,  to  cost  over  $200,000.  The  main  resi- 
dence will  be  of  the  Tudor  period  type  of  architecture,  of 
three  storeys  and  basement,  and  will  contain  30  rooms  in 
all.  The  smaller  residences  will  each  contain  about  21 
rooms,  according  to  present  plans.  All  buildings  will  be 
of  solid  brick  with  stone  trim.  The  grounds,  which  includes 
about  30  acres,  cost  $200,000  and  the  landscape  gardening, 
water,  light  and  other  services  will  bring  the  entire  cost 
of  the  project  over  half  a  million   dollars. 

A  special  Legislature  committee  in  public  session  at 
the  provincial  parliament  buildings,  Toronto,  recently,  dis- 
cussed the  problem  of  the  regulation  of  the  province's 
waterways  and  the  conditions  under  which  rights  connected 
with  them  should  be  granted.  No  tangible  decision  was 
reached  as  a  result  of  the  meeting,  but  the  assurance  was 
given  by  Hon.  Beniah  Bowman,  chairman  of  the  committee, 
that  the  water  rights  bill  would  be  altered  in  respect  to  the 
clause  which  refused  to  grant  concessions  outright.  The 
exact  form  and  the  extent  which  the  alteration  will  take 
will  be  more  definitely  determined  after  the  committee  holds 
a  session  in  the  near  future  at  Port  Arthu;,  and  hears  there 


the  opinion  of  the  lumber  men  in  the  north-west  section  of 
the   province. 

The  new  gravel  road  in  Quebec  province  from  Me- 
gantic  to  Springhill,  thence  to  Stornaway  village,  where  it 
connects  with  the  Montreal  to  Quebec  highway,  has  been 
opened  for  traffic. 

The  Grimsby  Brick  and  Terra  Cotta  Company,  of 
Grimsiby.  Ont.,  announce  that  they  are  rebuilding  their 
plant  which  was  iburnt  out  recently. 


Personal 

F.  E.  Brown  &  Son,  general  contractors  of  Toronto, 
have  moved  their  offices  from  60  Westmount  Avenue  to 
20  Watford  Avenue. 

Mr.  A.  H.  French,  of  Pittsburgh,  general  manager  of 
the  Jefferson  Highway  Association,  was  a  visitor  in  Win- 
nipeg recently,  being  on  an  inspection  tour  of  the  Jefferson 
highway  route. 

Hon.  F.  C.  Biggs  officiated  at  the  opening  of  the  new 
bridge  over  the  Thames  river  at  Richmond  St.,  London, 
Ont.,    recently. 

Mr.  E.  L.  Cousins,  chief  engineer  of  the  Harbor  Board, 
at  Toronto,  is  reported  as  considering  resigning  from  the 
Board  for  the  purpose  of  entering  private  practice  as  a  con- 
sulting engineer.  It  is  possible,  reads  the  report,  that  the 
Board  will  retain  Mr.  Cousins'  services  in  a  consulting  ca- 
pacity only,  which  would  allow  him  to  also  devote  his  time 
to  private  practice. 

Mr.  Fred  V.  Siebert,  of  the  Dominion  Survey  Branch, 
Ottawa,  has  returned  from  a  summer  in  the  North  Country. 
He  has  spent  the  season  in  doing  exploration  work  through 
a  large  tract  of  practically  unknown  country  west  of  the 
Slave  River,  at  the  extreme  top  of  Alberta  and  beyond. 


Obituary 

Mr.  Alan  Timbrell,  resident  engineer  of  the  Provincial 
Highways  Department  at  Simcoe,  Ont.,  died  recently  in 
that  town  in  his  47th  year,  from  pneumonia.  Deceased  was 
born  in  England  and  had  resided  in  Simcoe  for  about  a 
year,  previous  to  which  he  was  located  at  Ottawa.  He  was 
a  member  of  the   Engineering  Institute   of  Canada. 


Trade  Incorporations 

F.  Henderson  &  Son,  Ltd.,  with  head  office  at  Lachine 
P.  Q.,  capital  $49,000,  to  carry  on  a  general  contracting  and 
engineering   business. 

J.  B.  Caine  Co.  Ltd.,  with  head  office  at  Montreal,  to, 
carry  on  a  general  contracting  business  and  to  distribute 
first  and  second  mortgage  bonds  arising  out  of  construc- 
tion projects.  Among  the  incorporators  are  Messrs.  J.  B. 
Caine,.  Harry  D.  Bayne  and  H.  K.  Ferguson.  Mr.  Caine 
who  has  been  associated  with  P.  Lyall  &  Sons  Construc- 
tion Company  for  several  years  as  vice-president  and  treas- 
urer, will  be  president  and  general  manager  of  the  new  firm; 
Mr.  Bayne,  who  has  been  connected  with  the  Westing- 
house  Electric  Company  and  the  Canadian  General  Elec- 
tric Company  for  several  years,  will  be  secretary  and  di- 
rector, and  Mr.  Ferguson,  was  with  Messrs.  Ross  &  Mac- 
Donald,  well-known  firm  of  Montreal  architects,  for  over 
12  years  and  has  been  in  charge  of  such  works  as  the  Tor- 
onto union  station,  the  Chateau  Laurier  and  the  Grand 
Trunk  station  at  Ottawa.  The  temporary  office  of  the 
company  is  in  the  New  Birks  Building.  ^M\ 

The     Carmichael    Waterproolfing    Co,,    918    ;Palmerston     ^m\ 
Avo.,   Toronto  has   been   reorganized  under  the   name   of  A. 
W.   Carmichael,   Ltd.,  with   capital   of  $250,000. 
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No.  42 


A  Code  of  Ethics  for  the  Engineer 

Engineering  bodies  for  many  years  back  have  dis- 
cussed at  great  length  and  at  frequent  intervals  the 
possibility  of  developing  a  code  of  ethics  that  will 
govern  the  practice  of  the  profession  and  the  con- 
duct of  its  members.  Such  codes  in  a  more  or  less 
comi)lete  form  have  been  part  of  the  constitution  of 
most  professional  organizations,  but  their  observance 
has  been  somewhat  a  matter  of  individual  concern. 
In  these  days,  perhaps,  more  attention  than  ever  be- 
fore is  being  given  to  the  status  of  the  engineering 
profession  and  to  the  possibility  of  enforcing  a  code 
of  ethics.  In  this  our  own  national  engineering  or- 
ganization— the  Engineering  Institute  of  Canada — 
has  not  been  ibehind  the  I'ead  and,  indeed,  the  council 
of  the  Institute  has  appointed  a  committee  to  rei)ort 
on  the  proposed  code  recently  published  by  a  coiu- 
mittee  consisting  of  representatives  from  the  Ameri- 
can Society  of  Civil  Engineers,  the  American  Insti- 
tute of  Mining  Engineers,  the  .'\irierican  Society  of 
Mechanical  Engineers,  the  American  Institute  of 
h'k'ctrical  Engineers  and  the  -American  Society  of 
Heating  and  Ventilating  Engineers.  The  ten  clauses 
as  this  proposed  code  of  ethics  will  bear  repetition 
here: 

That  the  dignity  of  their  chosen  profession  may 
be  maintained,  it  is  the  duty  of  all  engineers  to  con- 
duct themselves  according  to  the  i)rinciples  of  the 
following  code  of  ethics : 

I.  Tlic  engineer  will  carry  on  his  professional  work  in  a 
spirit   of   fairness    to   employees   and   contractors,    fidelity   to 


clients  and   employers,   loyalty   to   his   country  and   devotion 
to  high  ideals  of  courtesy  and  personal  honour. 

2.  He  will  refrain  from  associating  himself  with  or  al- 
lowing the  use  of  his  name  by  an  enterprise  of  questionable 
character. 

3.  He  will  advertise  only  in  a  dignified  manner  being 
careful  to  avoid  misleading  statements. 

4.  He  will  regard  as  confidential  any  information  ob- 
tained by  him  as  to  the  business  affairs  and  technical  me- 
thods of  processes  of  a  client  or  employer. 

5.  He  will  inform  a  client  or  employer  of  any  business 
connections,  interests  or  affiliations  which  might  influence 
his  judgment  or  impair  the  disinterested  quality  of  his  ser- 
vices. 

6.  He  will  refrain  from  using  any  improper  or  ques- 
tionable methods  of  soliciting  professional  work  and  will  de- 
cline to  pay  or  to  accept  commissions  for  securing  such 
work. 

7.  He  will  accept  compensation,  financial  or  otherwise, 
for  a  particular  service,  from  one  source  only,  except  with 
the  full   knowledge  and   consent  of  all  interested   parties. 

'8.  He  will  not  use  unfair  means  to  win  professional  ad- 
vancement or  to  injure  the  chances  of  another  engineer  to 
secure   and   hold   employment. 

9.  He  will  co-operate  in  upbuilding  the  engineering  pro- 
fession by  exchanging  general  information  and  experience 
with  his  fellow  engineers  and  students  of  engineering  and 
also  by  contributing  to  work  of  engineering  societies,  schools 
of  applied   science    and   the   technical    press. 

10.  He  will  interest  himself  in  the  public  welfare  in  be- 
half of  which  he  will  be  ready  to  apply  his  special  knowledge. 
skill  and  training  for  the  use  and  benefit  of  mankind. 

In  commenting  on  this  code  in  his  presidential 
address  before  the  Toronto  branch  of  the  E.I.C.  last 
week,  Mr.  Storrie,  the  branch  chairman  stated  that 
we  had  a  duty  to  perform  to  the  public  as  well 
as  the  public  having  a  duty  to  perform  towards  us. 
'"We  must  honestly  and  fearlessly  show  up  and  en- 
deavor to  stamp  out  everything  in  the  profession  that 
savors  of  wrong  doing,"  he  said.  "Ability  and  repu- 
tation should  be  the  means  of  securing  our  individu- 
al progress  rather  than  the  amount  of  wire-pulling 
and  so-called  influence  that  is  so  often  brought  to 
bear  on  the  securing  of  appointments."  To  sub- 
stantiate this  statement  Mr.  Storrie  cited  a  number 
of  instances  of  unethical  practice  in  which  the  en- 
gineering profession,  or  at  least  individual  members 
of  the  profession  were  shown  in  a  bad  light.  In 
one  case,  for  example  the  influence  of  contractors 
who  had  received  contracts  from  a  firm  of  engineers 
was  widely  used  to  secure  a  certain  appointment. 
Under  such  circumstances  how  could  this  firm  be 
fair  and  just  in  their  dealings  with  these  contractors? 
This  form  of  securing  the  influence  of  contractors 
who  have  received  contracts  from  engineers  is  a  ser- 
ious affair  and  one  that  should  not  be  employed  un- 
der any  conditions.  In  another  case  one  alderman 
absolutely  committed  himself  to  a  contractor  to  vote 
for  a  certain  engineering  firm  before  he  even  knew 
who  were  being  considered  for  the  appointment,  or 
before  the  committee  investigating  the  status  of  the 
various  engineers  had  brought  in  a  recommendation. 
Needless  to  say,  this  contractor  had  in  the  past  re- 
ceived several  contracts  from  the  engineering  firm 
for  whom  he  was  working.  In  yet  another  case,  the 
manager  of  a  contracting  company  approached  one 
of  his  shareholders,  asking  him  to  do  his  utmost  to 
have  the  rival  firm  withdraw  its  application  in  order 
to  ensure  the  continuance  of  certain  contracts  that 
it  had  been  accustomed  to  receive  from  the  engineer- 
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Canada's  Engineers — /.  F,  Fafard 


Mr.  J.  Fernard  Fafard  was  bom  at  L'Islet,  Que., 
in  1882.  He  received  his  first  school  training  as  a 
lad  attending  the  school  of  his  parish  and  later  the 
Lewis  College  where  he  graduated  a  bachelor  in  1901. 
Upon  leaving  college  Mr.  Fafard  served  his  probation- 
ary course  in  the  Western  Provinces  assisting  in  sur- 
veys of  parts  of  Northern  Saskatchewan  and  Alberta 
during  the  years  1902  to  1907,  after  which  period  he 
returned  to  Quebec  where  he  successfully  passed  his 
examination  as  land  surveyor  for  the  province.  Since 
1907  Mr.  Fafard  has  been  contracting  for  himself.  He 
was  the  first  to  survey  the  then  wild  region  of  Lake 
Abitibi,  and  has  explored  for  the  Quebec  Government 
large  areas  north  of  Lake  St.  John.  He  has  also  done 
extensive  survey  and  exploration  work  in  the  Upper 
St.  Maurice  for  the  Brown  Corporation,  timber  limit 
proprietors.  In  1917  Mr.  Fafard  entered  politics  and 
was  elected  member  for  the  Constituency  of  L'Islet 
for  the  House  of  Commons,  being  re-elected  in  1921. 
Mr.  Fafard  is  a  director  of  the  Corporation  of  Land 
Surveyors  of  the  Province  of  Quebec. 


Mr.   J.    Fernard   Fafard 


ing  firm  they  were  anxious  should  secure  the  appoin- 
ment.  Apart  from  other  considerations  this  means 
of  securing  certain  work  is  an  absolutely  unfair  situ- 
ation in  which  to  place  any  contractor  and  strenuous 
means  should  be  taken  to  overcome  such  unprofes- 
sional conduct. 

Mr.  Storrie's  comments  on  this  kind  of  conduct 
are  such  that  nothing  further  need  be  said.  "One 
can  readily  understand,"  he  states  "that  if  this  con- 
dition of  affairs  is  allowed  to  continue  considerable 
damage  to  the  profession  and  loss  of  prestige  will 
result.  The  sooner  the  public  realize  that  when  tac- 
tics like  those  mentioned  have  to  be  adopted  in  order 
to  secure  work  there  must  be  something  seriously 
wrong  with  the  engineering  ability  of  the  firm  that 
finds  it  necessary  to  adopt  them,  the  better  it  will  be 
for  the  engineers  as  a  whole.  If  we  wish  to  be  seri- 
ously considered  by  the  public  as  a  profession,  let 
us  see  to  it  that  we  adopt  professional  conduct  in 
our  business  affairs.  Fortunately  for  the  profession 
we  have  as  a  whole  a  fine  body  of  men  but  that  is 
all  the  greater  reason  for  jealously  guarding  our  in- 
terests and  exposing  the  few  who  would  seek  to 
lower  our  ideals.  We  must  purge  the  profession  of 
that  kind  of  work  and  set  our  own  houses  in  order 
and  above  reproach  before  we  can  expect  that  recog- 
nition from  the  public  to  which  we  are  justly  entitled 
and  before  legislation,  minimum  fees  or  ethics  can  be 
of  any  avail.  Let  us  jealously  guard  our  ideals  and 
show  an  ever  increasing  factor  of  moral  safety  and 
courage  in  our  dealings  with  the  public  and  our  fel- 
low engineers." 


Toronto  E.  I.  G.  Program 

On  October  19  Mr.  S.  R.  Cound,  general  .manager 
of  the  Baldwin  Steel  Corporation,  will  give  an  illu- 
strated lecture  entitled:  "Informal  Talk  on  the  Manu- 
facture of  Tin  Plates  and  Plant  Operation,"  before 
the  Toronto  branch  of  the  Engineering  Institute  of 
Canada.  On  October  26  a  discussion  will  be  led  by 
Mr.  Norman  D.  Wilson  on  town  planning  legislation. 
Both  meetings  will  be  held  at  the  Engineers'  Club, 
90  King  Street  West,  at  8:15  p.m. 


Gannington,  Ont.,  Is  Planning  Waterworks 

The  Council  of  Cannington,  Ont.,  have  engaged 
James,  Proctor  &  Redfern,  consulting  engineers  of 
Toronto  to  prepare  plans  and  submit  estimates  for 
the  construction  of  a  waterworks  system  within  the 
municipality.  The  plant  will  consist  of  mains, 
standpipe,  electric  equipment  and  a  turbine  driven 
pump. 


Ghanges  in  Windsor,  Ont.,  Architectural 
Firm 

Announcement  is  made  that  B.  Buller  Colthurst, 
of  the  architectural  firm  of  Nichols,  Sheppard  &  Col- 
thurst, 15  Sandwich  St.  W.,  Windsor,  Ont.,  has  with- 
drawn from  the  existing  partnership,  and  will  in 
future  practise  by  himself  at  32  Sandwich  St.  W., 
Windsor.  The  present  firm  under  the  name  of 
Nichols  &  Sheppard,  will  continue  to  practise  as 
usual  at  the  old  address.  . 
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Handsome  Building  for  Ottawa  University 

New  Wing  Is  Nearing  Completion — Part  of  a  Scheme  of  Reconstruction 
of  a  Building  Destroyed  by  Fire  Several  Years  Ago — Details 

of  Design  and  Construction 


The  progress  on  the  reconstruction  of  the  main 
building  of  the  Ottawa  University  which  was  de- 
stroyed by  fire  some  years  ago,  is  advancing  quite 
rapidly  in  spite  of  the  limited  means  at  the  disposal 
of  the  authorities  of  the  university.  A  new  addition 
to  the  central  part  of  the  already  completed  building 
will,  soon  be  ready  for  occupation,  and  will  contain 
study  halls,  dining  rooms,  ])rivate  rooms  and  dorm- 
itories. The  new  wing  has  the  following  dimen- 
sions ;  length  90  ft.,  width  53  ft.,  and  a  total  height 
of  100  ft.,  comprising  five  stories  and  basement. 

The  foundations  are  of  concrete  resting  on  hard 
pan,  and  comprise  two  su|)erimposed  footings,  the 
lower  one  of  which  measures  4  ft.  in  width  by  1  ft. 
6  in.  in  height,  and  the  upper  one  3  ft.  I)y  1  ft.  6  in. 
These  footings  support  a  2  foot  concrete  wall  ex- 
tending up  to  the  ground  line  a  distance  of  10  feet. 
The  basement  walls  and  cellar  floor  are  made  water 
proof  by  means  of  a  special  coni])osition  called 
■■lm])ervite"   mixed   with   cement   and   aggregate. 

The  exterior  walls  are  made  of  Indiana  limestone, 
of  which  575  tons  were  used,  ^besides  one  and  a  quar- 


The  new  Arts  building   of  the   University  of   Ottawa 
as  it  will  be  when  completed 

ter  tons  of  building  stone  for  the  base.  All  exterior 
walls  are  lined  with  3  in.  by  12  in.  terra  cotta,  and 
all  partitions  are  made  of  gypsum  blocks  of  different 
thickness. 

A  1-2-4  mixture  was  used  for  reinforced  concrete 
throughout  the  building,  the  crushed  stone  being 
5/8-inch  in  diameter.  All  steel  used  as  reinforce- 
ment is  of  the  "Truscon  System."  The  ceilings  of 
the  entire  building  are  made  according  to  the  type 
known  as  "Floretyle  Vlat  Ceiling  Construction 
Standard,"  supplied  by  The  Trussed  Concrete  Steel 
Co.,  of  Canada  Ltd. 

All  floors  are  of  terrazzo  finish.  The  exterior 
woodwork  and  all  frame  work  are  made  of  first  qual- 
ity of  white  pine ;  and  the  interior  woodwork  fin- 
ished with  red  pine.  All  windows  of  the  exterim 
walls  are  made  with  ICnglish  sashes  2'/4  in.  thick. 
The  slate  used  for  the  stairs  is  one  and  one  quartii 
inch  thick  for  the  treads  and  three  quarters  inch  for 
the  risers, — about  820  tons  of  crushed  stone  were 
used  in  the  work. 
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A  view  of  the  exterior  under  conitruction 

The  style  of  architecture  of  the  building  is  pure 
classical  Greek.,  monolithic  columns  with  Ionic  Cap- 
itals. The  dome  will  be  adorned  with  figures  of  the 
a])ostles  and  surmounted  by  a  cross,  while  the  para- 
pets will  be  ornamented  with  statues  of  Canada's 
great  men. 

The  architect  who  designed  the  original  plans  of 
the  building  is  Mr.  A.  O.  Von  Herbulis,  of  Wash- 
ington and  New  ^'ork.  but  Messrs.  \'iau  and  V'enne, 
architects  of  Montreal,  are  in  charge  of  the  detailed 
design  and.  construction  of  the  section  of  the  build- 
ing now  under  way.  The  contractors  are  John  Quin- 
lan  &  Co.,  of  Montreal  and  Ottawa. 
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The  concrete  frame 
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Engineer's  Relation  to  Public  Health 

Water  Supply  and  Sewage  Disposal  Are  the  Fields  in  Which  the  Engineering 
Profession  Aids  Most  Effectively  in   Improving   Health  Condi- 
tions— Over-Economy  Has  Dangerous  Possibilities 

By  WM.  STORRIE 
of  Gore,  Nasmith  and  Storrie,  Consulting  Engineers,  Toronto  and  Chairman  of  the  Toronto  Branch,  E.I.C. 

An   excerpt    fiom    an    address   before   the   Toronto   branch    of   the   Engineering    Institute    of    Canada 


Let  me  make  some  reference  to  "The  Engineer 
and  Public  Health."  Practically  every  piece  of  engi- 
neering has  an  effect  on  the  health  of  the  people.  This 
effect  is  of  a  varied  nature  reaching  its  maximum  in 
that  branch  of  engineering  dealing  with  water  supply 
and  sewage  disposal  and  it  is  these  two  phases  to 
which  I  propose  to  refer. 

All  New  York  State  Board  of  Health  Bulletins 
have  this  statement  prominently  displayed:  "Public 
Health  is  Purchasable;  Within  Natural  Limitations 
Any  Community  Can  Determine  Its  Own  Death 
Rate."  This  statement  sums  up  to  a  nicety  the  situa- 
tion on  all  public  health  matters.  The  life  and  death 
of  the  citizens  is  an  economic  problem  depending  al- 
most entirely  on  two  essentials, — Education  and  Ex- 
penditure of  Money.  It  has  been  well  said  that  educa- 
tion respecting  health  matters  is  the  light  that  will 
eventually  lead  us  out  of  the  unsanitary  wilderness. 

Danger  of  Over-Economizing 

We  hear  a  great  deal  these  days  about  economy. 
It  is  the  cry  of  the  present  day  and  there  can  be  no 
doubt  but  that  the  financial  situation  of  the  country 
demands  economy.  War,  industrial  strife,  and  strikes 
are  waste  and  everything  possible  should  be  done  to 
stop  this  waste.  But  this  cry  of  economy  opens  up 
a  possibility  of  great  danger  by  delaying  restoration, 
reconstruction  and  progress.  Economy  must  be  pre- 
vented from  becoming  merely  a  popular  cry.  It  must 
be  borne  in  mind  that  the  mere  stoppage  of  expendi- 
ture of  money  may  not  be  economy  but  may  result  in 
real  waste.  It  is  not  economy  to  refrain  from  the 
expenditure    of   money    that   will    ensure    to    all    the 
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people  an  abundant  supply  of  pure,  wholesome  water 
protected  not  only  by  the  purification  of  the  water 
but  by  the  efficient  treatment  of  the  sewage.  There 
is  no  expenditure  of  public  funds  that  brings  such 
excellent  results  as  that  spent  on  improving  the  health 
of  the  citizens.  It  can  be  most  clearly  shown  by  con- 
sidering some  of  the  leading  cities  Of  Ontario  that 
there  is  a  very  close  relation  between  the  death  rate 
and  the  amount  of  money  spent  by  the  public  health 
department. 

Toronto's  Typhoid  Death  Rate 

The  case  of  the  City  of  Toronto  where  the  water 
supply  is  both  filtered  and  chlorinated  is  particularly 
interesting  as  will  be  seen  from  the  table  at  the  foot 
of  the  jirevious  column. 

Ontario's  Typhoid   Death  Rate 

The  cleaning  up  of  the  water  .supplies  of  the 
Province  of  Ontario  has  been  gradual  and  its  effect 
is  plainly  shown  in  the  following  table  relating  to 
the  typhoid  death  rate  per  hundred  thousand  of  popu- 
lation in  the  different  types  of  community  in  the 
province : 
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It  is  interesting  to  note  that  in  every  case  where 
cities  have  a  much  lower  typhoid  rate  than  towns  it 
is  due  unquestionably  to  the  more  complete  control 
of  the  water  and  milk  supplies  and  to  a  greater  degree 
of  completeness  of  the  sewerage  and  sewage  dis- 
posal systems.  The  table  shows  that  so  far  as  the 
towns  are  concerned  they  are  considerably  behind 
the  cities  in  the  typhoid  death  rate  showing  the  neces- 
sity in  the  towns  of  having  improved  water  and  milk 
supplies.  The  City  of  Toronto  previous  to  1910  took 
its  water  supply  from  Lake  Ontario  without  treat- 
ment of  any  kind.  Following  a  mild  typhoid  epidemic 
iij  1910  the  raw  water  was  chlorinated.  In  1912  a 
slow  sand  water  purification  plant  was  put  into  use 
so  that  for  that  year  the  raw  water  was  partly  filtered 
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and  chlorinated.  In  1917  the  drifting  sand  water 
purification  plant  was  put  into  operation  while  in 
1915  the  city  passed  a  by-law  enforcing  the  pasteuriza- 
tion of  the  milk  supply.  The  following  table  gives 
Toronto's  typhoid  mortality  rate  per  hundred  thou- 
sand of  population : 

1910_44.3  1914—8.1  1918—3.1 

1911—21.6  1915—1.9  1919—2.6 

1912—13.2  1916—6.9  1920—2.3 

1913—11.4  1917—3.8  1921—3.1 

This  has  been  accomplished  notwithstanding  the 
fact  that  during  the  last  ten  years  the  pollution  of  the 
raw  water  has  increased  enormously.  Thus  in  1910 
before  the  water  was  treated  in  any  way  the  typhoid 
mortality  rate  was  44.2  per  hundred  thousand  of  popu- 
lation while  in  1921  the  rate  had  decreased  to  3.1  per 
hundred  thousand,  a  very  striking  result  due  to  a 
large  extent  to  the  efficiency  of  filtration  and  steriliza- 
tion of  the  water  supply.  To  put  it  in  another  way, 
— if  the  same  typhoid  death  rate  had  taken  place  last 
year  as  occurred  in  1910  here  would  have  been  ap- 
proximately 220  deaths  whereas  there  were  only  16. 
The  following  table  shows  the  death  rate  from  typhoid 
fever  compared  with  the  expenditure  of  the  public 
health  departments: 
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Other  Engineering  Fields  Affecting  Health  Standards 

While  the  most  elTective  work  of  the  engineer  in 
relation  to  public  health  has  undoubtedly  been  con- 
nected with  water  supply  and  sewage  disposal,  other 
fields  have  contriljuted  towards  the  betterment  of 
the  health  of  the  community.  I  need  only  mention 
the  great  work  done  by  irrigation  and  drainage  in 
relation  to  malarial  fever,  jiarticularly  in  reference  to 
the  work  done  on  the  Panama  Canal.  There  are  other 
forms  of  engineering  work  that  are  rapidly  coming 
to  the  front,  particularly  in  reference  to  sanitation  and 
industry.  It  has  been  clearly  shown  the  tremendous 
eflfect  of  dust  removal  in  the  reduction  of  tuberculosis 
in  certain  classes  of  industry.  The  controlling  of  the 
air  supply  in  industry  by  the  conditioning  of  the 
moisture  and  temperature  have  had  wonderful  ef?ects 
in  relation  to  fatigue  and  output  of  the  workers. 
Better  lighting  systems  have  been  introduced  thus 
preventing  many  accidents  due  to  bad  lighting  and 
fatigue.  Wonderful  progress  has  been  made  in  gen- 
eral ventilation  and  with  all  these  problems  the  engi- 
neer has  been  very  closely  connected. 

I  have  endeavored  to  show  what  this  branch  of 
engineering  has  been  able  to  do  for  the  health  of  the 
citizens  particularly  in  this  neighborhood.  It  is  un- 
necessary to  dwell  at  any  length  on  the  part  played 
by  the  engineer  in  securing  this  increasingly  satis- 
factory state  of  affairs  as  to  one  and  all  it  is  seK- 
evidcnt  that  to  a  very  large  extent  the  engineering 
profession  is  responsible  for  arriving  at  the  methods, 


tlie  design,  the  construction  and  operation  of  the  sys- 
tems that  have  attained  the  desired  results.  The  re- 
muneration of  an  engineer  for  the  carrying  out  of 
this  work  is  of  two  kinds, — the  actual  monetary 
consideration  received  and  the  satisfaction  which 
must  accrue  to  him  from  the  successful  carrying  out 
of  any  form  of  engineering  work  affecting  the  health 
of  the  citizens.  The  responsibility  placed  on  the  engi- 
neer is  a  heavy  one  and  he  must  make  absolutely 
sure  of  his  ground  before  proceeding  with  the  work. 
Most  engineering  is  visible  and  any  mistakes  that  may 
be  made  are  open  to  the  public  view.  In  this  respect 
we  are  unlike  the  medical  profession  where  most  of 
their  mistakes  are  under  ground. 

It  is  only  necessary  to  make  a  close  study  of  the 
tables  and  statistics  available  to  realize  what  tre- 
mendous advances  have  been  made  in  sanitary  engi- 
neering. In  the  City  of  Toronto  we  know  beyond 
all  doubt  what  improved  water  and  milk  supplies 
have  done  towards  reducing  typhoid  fever.  That 
can  be  definitely  ascertained  from  the  figures  avail- 
able but  that  does  not  end  the  effectiveness  arising 
out  of  these  improved  conditions.  There  is  no  doubt 
whatever  but  that  the  general  health  of  the  whole  com- 
munity is  benefited  but  the  precise  amount  of  benefit 
derived  cannot  be  ascertained  from  the  statistics. 

While  such  great  improvements  have  taken  place 
particularly  in  the  sciences  of  water  supply  and 
sewage  disposal  I  firmly  believe  that  we  have  yet  a 
great  deal  to  learn  particularly  in  reference  to  sewage 
disposal.  A  study  of  the  history  of  water  purification 
indicates  improved  conditions  being  arrived  at  step 
by  step  so  that  now  a  filthy,  dangerous  water  may 
be  made  clear,  sjjarkling  and  sterile  in  15  minutes; 
and  while  greater  advances  have  been  made  in  the 
purification  of  water  than  in  the  satisfactory  cfisposal 
of  sewage,  there  still  remains  a  wide  field  for  research 
work  in  connection  with  our  water  supplies. 

A  much  more  difficiilt  problem  is  the  satisfactory 
disposal  of  sewage  and  particularly  of  the  sewage 
sludge  and  I  believe  we  are  on  the  verge  of  great 
developments  along  these  lines.  The  satisfactory  dis- 
posal of  sewage  in  most  communities  is  essential  if 
for  no  other  reason  than  the  protection  of  other 
municipal  water  supplies.  The  unsatisfactory  nature 
of  many  sewage  disposal  i)lants  erected  in  the  past 
has  frequently  developed  into  a  nuisance  as  well  as 
a  source  of  pollution  of  water  supplies.  While  large 
expenditures  in  the  past  have  taken  place  in  protect- 
ing our  water  supplies,  many  municipalities  in  this 
province  are  faced  with  heavy  expenditures  on  sewage 
disposal.  During  the  last  ten  years  a  great  deal  of 
research  and  experimental  work  in  sewage  disposal 
has  been  carried  on.  There  still  remains  the  problem 
of  the  satisfactory  disposal  of  sludge  to  be  solved  but 
there  is  every  indication  that  this  is  in  a  fair  way 
towards  solution.  While  the  present  generation  is 
busily  engaged  cleaning  up  the  water  supplies  and 
sewage  disposal  I  believe  the  chief  sanitary  problem 
for  the  coming  generation  to  solve  will  be  connected 
with  the  purification  of  the  air.  W'ith  a  tremendous 
hydro-electric  development  in  this  part  of  the  world 
this  is  unlikely  to  be  such  a  burning  question,  but 
where  many  municipalities  are  dependent  largely  on 
coal  as  their  source  of  power  then  this  matter  becomes 
urgent  and  every  effort  towards  its  solution  will  very 
materially  react  on  the  health  of  the  community.  The 
increased  use  of  electric  power  will  go  a  long  way 
towards  improving  the  purity  of  the  atmosphere. 
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An  Efficient  Concrete   Plant   Layout 

Description  of  Model  Concrete  Mixing  and  Placing  Equipment  to 

Illustrate  the  Requirements  of  an  Efficient  Design — What 

Such  an  Installation  Saves 


By  RICHARD  P.  WALLIS 

In  "The  Constructor" 


The  success  or  failure  of  a  construction  opera- 
tion depends  in  no  small  manner  upon  the  layout 
and  equipment  of  its  concreting  plant.  By  the  con- 
creting plant  is  meant  the  mechanical  equipment  for 
receiving,  storing,  mixing  and  depositing  the  ma- 
terials that  constitute  the  concrete  frame  of  the  build- 

The  dbjects  sought  in  providing  these  devices  as 
a  substitute  for  human  labor  in  the  carrying  on  of 
these  operations  are  to  increase  the  speed  and  to  re- 
duce the  unit  cost  of  preparing  and  placing  this  con- 
crete. These  requirements  constitute  the  criterion  by 
which  performance  of  the  plant  is  judged. 

As  practically  each  building  operation  is  unique 
in  its  character,  so  may  we  expect  to  find  separate 
and  distinct  problems  to  solve  in  meeting  individual 
job  requirements.  There  are,  however,  two  funda- 
mental principles  that  are  common  to  all  efficient 
plant  layouts.  In  the  first  place,  the  continuity  of 
supply  must  be  guaranteed  against  interruption  so 
as  not  to  jeopardize  the  successful  placing  of  the  con- 
crete ;  furthermore,  the  force  of  gravity  should  be 
employed  wherever  possible  to  convey  material  from 
one  location  to  another. 

Factors  Influencing  Selection 

The  special  factors  that  influence  the  selection  of 
equipment  are  as  follows:  1st,  the  nature  of  the  ma- 
terial to  be  handled;  2nd,  the  source  of  supply  and 
method  of  transportation ;  3rd,  local  physical  con- 
ditions ;  and  4th,  the  initial  cost  and  probable  sal- 
vage value  of  such  equinment. 

The  equipment  decided  upon  must  be  well  adapt- 
ed to  the  puroose  for  which  it  it  intended.  Cement 
in  bulk  requires  one  type  of  conveyance,  while  in 
sacks  it  must  be  handled  by  other  means. 

The  source  of  supply  and  method   of  transporta 


tion  exercises  a  considerable  influence  in  the  choice 
of  this  equipment.  If  the  aggregates  are  obtained 
from  local  sand  and  gravel  banks,  special  washing 
arul  screening  apparatus  will  be  required  as  well  as 
excavating  equipment.  If  brought  to  the  site  by 
water,  rail  or  truck,  unloading  devices  must  be  pro- 
vided that  will  function  in  a  satisfactory  manner  in 
each   case. 

The  arrangement  of  the  buildings,  their  height, 
the  quantity  and  distribution  of  the  concrete  to  be 
placed,  and  the  amount  of  available  storage  space 
must  be  considered  before  deciding  on  any  particu- 
lar layout.  Existing  rail  or  dock  facilities  must  be 
investigated  as  well  as  the  topographical  features  of 
the  site.  The  plant  layout  must  be  shaped  to  profit 
by  any  special  physical  condition  that  may  exist  at 
the  start  of  operation. 

The  initial  cost  and  probable  salvage  value  of 
equipment  should  be  considered  before  determining 
on  the  final  layout.  Equipment  may  be  selected  that 
will  expedite  the  work  of  manufacturing  concrete 
yet,,  owing  to  its  prohibitive  cost,  increase  the  unit 
cost  to  such  a  point  as  to  wholly  nullify  its  useful- 
ness in  that  respect.  The  salvage  value  of  equip- 
ment of  this  character  is  variable  and  depends  upon 
the  original  cost  of  the  equipment  and  on  the  care 
received  by   it   during  the   operation. 

Don't  Overequip 

Over-equipping  a  plant  is  as  unfortunate  in  its 
consequences  as  is  failure  to  provide  sufficient  equip- 
ment to  fully  utilize  the  existing  advantage.  Addi- 
tional plant  should  be  installed  only  when  it  is  clear 
that  such  addition  will  satisfy  the  criterion  of  speed 
and  cost. 

The  final  layout  should  be  determined  upon  only 
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after  a  careful  consideration  of  all  these  factors.  The 
plant  should  be  well  balanced  throujifhoiit — that  is, 
all  parts  should  be  selected  so  as  to  function  in  an 
efficient  manner  without  loss  of  time  or  materials. 
A  basic  i)rinci(ple  of  engineering  construction  is  to 
make  no  one  part  better  or  stronger  than  the  rest. 
This  same  i)rincii)le  applies  to  the  selection  and  ar- 
rangement  of  concrete   plant   e(|ui])ment. 

A  Model  Plant  Layout 
The  plant  layout  in  the  new  building  now  under 
construction  by  the  Lundorff-Iiicknell  Co.  for  the 
Ward  liaking  Co.,  at  45th  Street  and  Perkins  Ave., 
Cleveland,  contains  numerous  interesting  features 
and  admirably  illustrates  the  application  of  many  of 
the  above  principles  to  a  typical  plant  layout. 

The  building  itself  covers  an  area  of  260  feet  by 
^31 5  Jeet  and  varies  in  height  from  20  to  60  feet.  The 
floors  of  this  building  are  of  reinforced  concrete,  de- 
signed as  flat  slabs  averaging  7  inches  in  thickness 
and  carried  on  heavy  concrete  columns.  Altogether, 
including  floor,  columns,  foundation,  etc.,  there  are 
api)r<j.ximately  10.000  cubic  yards  of  concrete  in  the 
finished   structure. 

The  building  is  located  in  a  built  up  district  of 
'  the  city  and  occupies  approximately  70  per  cent,  of 
J  the  entire  lot.  This  limitation  of  available  storage 
[space  necessitated  a  careful  jireliminary  study  of  the 
possibilities  offered  by  the  use  of  mechanical  equip- 
fment  in  the  efficient  handling  and  placing  of  this 
[concrete. 

Fortunately  there  existed  at  the  start  of  operation 
an  18  foot  wood  trestle  along  the  entire  east  side  of 
the  property  carrying  a  single  track  spur  from  the 
main  line  of  the  C.  &  P.  Division  of  the  Pennsylva- 
nia Railway.  The  entire  i)lant  was  planned  and 
erected  with  especial  reference  to  the  use  of  this 
track  in  the  delivery  of  materials. 

Sand,  slag,  stone  and  sacked  cement  are  brought 
to  the  job  in  car  load  lots.  The  bottom-dump  cars 
are  s])otted  on  the  trestle  over  the  respective  bins  and 
sheds  and  their  contents  unloaded  by  gravity.  The 
aggregates  are  dumjied  through  the  ho])pers  to  their 
resipective  bins,  while  the  cement  is  dropped  directly 
down  through  chutes  to  the  various  sheds  below. 

Power  for  shifting  these  cars  locally  by  means  of 
a  cable  and  nigger  head  located  at  one  end  of  the 
trestle  is  obtained  from  the  same  75-h.p.  McMyler 
boiler  that  operat-es  mixer,  hoist  and  pumps. 

Storage 

As  will  be  noted  from  Figure  1  there  are  two  sand 
bins,  each  with  a  capacity  of  150  cubic  yards  and  two 
slag  bins  of  similar  cai>acity.  It  was  found  necessary 
to  build  twin  bins  for  both  sand  and  slag  owing  to 
lack  of  sufficient  height  beneath  the  trestle  bin  with 
a  storage  capacity  for  a  day's  continuous  pouring. 
This  arrangement  was  made  possible  by  the  use  of 
two  ]K)wer-dri\en  Jeffrey  belt  conveyors  that  elevate 
the  material  from  the  outer  bin  in  each  case  to  that 
adjacent  to  the  charging  hopper.  These  conveyers 
are  oi)eratcd  by  5-h.p.  electric  motors  and  have  a  lift- 
ing capacity  of  approximately  one  cubic  yard  per 
minute. 

There  are  seven  cement  sheds  with  an  average 
capacity  of  950  sacks  (one  car  load)  each.  Sheds  No. 
1  to  No.  6  inclusive  are  for  daily  use,  while  shed  No. 
7  is  held  as  a  reserve  in  case  the  unexpected  happens 
and  the  supply  of  cement  is  interrupted.  Car  load 
lots  of  cement  are  not  used  until  after  the  report  of 
the  seven-day  test  has  been  received.  Until  then  a 
sign  bearing  on  one  side  the  words  "Do  not  use"  is 


placed  on  the  door  of  the  shed  containing  that  i>ar- 
ticular  car  load.  Upon  approval  this  is  rever.sed  t<» 
read  "O.  K."  and  the  cement  is  ready  for  use. 

Mixing 

The  material  from  the  inner  bins  is  admitted  di- 
rectly to  the  charging  hopper  of  the  mixer,  which  is 
located  in  a  pit  directly  between  and  below  these 
bins,  through  steel  cut-off  .gates  operated  by  hand. 
This  charging  hopper  is  divided  into  two  portions 
by  a  vertical  partition  so  that  the  proper  amount  of 
sand  and  slag  for  each  batch  is  easily  determined  by 
filling  each  portion  to  the  proper  level.  The  cement 
is  brought  to  the  charging  hopper  from  the  various 
sheds  by  Mathews  gravity  roller  conveyers.  Wood 
pallets  with  a  capacity  of  3  sacks  each  (enough  for 
one  batch)  are  provided  for  this  purjKjse.  The  empty 
sacks  are  shaken,  counted  and  tied  in  bundles  of  50 
each,  and  are  stored  near  the  cement  sheds  for  ulti- 
mate return  to  the  mill. 

Water  is  supplied  from  city  mains  and  is  measur- 
ed by  means  of  a  tilting  barrel  conveniently  located 
on  the  mixing  platform.  The  flow  of  water  is  con 
trolled  by  means  of  a  quick  acting  value  located  at 
the  barrel.  The  charging  hopper  when  filled  with 
the  proper  charge  of  material  for  the  batch,  dis- 
charges into  a  3/4-yard  Smith  tilting  mixer,  operated 
by  an  Orr  and  Sembrower  10-h.p.  vertical  engine  gear- 
ed direct  to  the  mixer  and  supplied  with  steam  from 
the  main  boiler,  where  it  is  properly  mixed. 

Distribution 

The  batch  is  discharged  into  the  hoist  bucket  and 
elevated  in  the  main  tower  "A"  a  distance  of  approxi- 
mately 150  feet  to  a  receiving  hopper.  A  10  inch  by 
10-inch  single-drum  McMyler  mine  hoist  is  used  for 
hoisting  the  concrete.  This  main  tower  has  a  sec- 
ond receiving  hopper  located  part  way  to  the  top 
which,  as  the  work  progresses,  may  be  raised  by 
means  of  a  winch  located  at  the  tower  base.  This 
latter  hopper  discharges  into  a  floor  hopper  through 
a  100-foot  section  of  Lakewood  trussed  steel  chute, 
jointed  in  the  centre  and  supported  from  the  tower 
by  steel  cables,  which  is  used  to  deposit  concrete 
to  the  area  immediately  adjacent  to  the  mixer.  The 
ct)ncrete  from  the  top  hojjper  is  spouted  to  a  second 
receiving  hopper  in  tower  "T?,"  some  155  feet  dis- 
tant, by  means  of  a  line  chute  with  a  fall  of  4  inches 
to  the  foot,  sui)ported  by  block  and  tackle  from  a 
steel  cable  strung  between  the  two  towers.  It  is  then 
distributed  to  the  various  locations  by  means  of  an  ad- 
justable section  of  chute  100  feet  long,  jointed  in  the 
centre  and  sui)ported  by  cables  from  the  top  of  tower 
■'1>."  Lakewood  chutes  are  used  throughout  in  this 
equipment;  these  are  semi-circular  in  section  and 
have  a  radius  of  7'/>  inches.  Swivel  joints  and  splash 
hoods  arc  provided  where  necessary  to  insure  the 
flexibility  of  the  operation  and  to  prevent  loss  of  ma- 
terials. 

The  towers  are  of  wood,  9  feet  square  and  are 
built  of  6-inch  by  6-inch  posts,  2-inch  by  10-inch  led- 
gers and  2-inch  by  8-inch  cross  braces,  all  securely 
spiked  together  in  7-foot  bents  and  well  guyed. 

Daily  Plant  Capacity  350  Cubic  Yards 
As  the  specifications  state  that  all  concrete  must 
be  placed  by  hand,  floor  hoppers  supported  on  plat- 
forms are  provided  at  the  end  of  each  chute  for  load- 
ing the  concrete  into  buggies.  The  layout  calls  for 
a  maximum  distance  of  150  feet  that  concrete  must 
be  buggied. 

This  plant   is  Resigned   >vith   the  idea  of  mixing 
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and  placing  a  maximum  of  350  cubic  yards  of  con- 
crete per  eight-hour  day.  To  supply  the  necessary 
amount  of  material  for  this  quantity  of  concrete  there 
are  required  about  195  cubic  yards  of  sand  and  300 
cubic  yards  of  slag.  This  is  the  approximate  capa- 
city of  the  combined  bins,  so  it  is  necessary  to  re- 
stock the  bins  at  least  once  a  day  during  the  interval 
of  continuous  pouring.  The  cement  sheds  have  a 
total  capacity  sufficient  for  from  four  to  five  days' 
continuous  run  at  maximum  capacity.  The  railroad 
company  makes  two  switches  a  day,  which  is  suffi- 
cient to  keep  the  bins  well  stocked  at  all  times. 

Provision  is  made  for  preheating  the  sand  and 
slag  during  freezing  weather  by  means  of  steam  coils 
inserted  in  the  bins  and  supplied  by  the  same  boiler 
that  furnishes  steam  to  the  hoisting  engine  and  mixer. 

Costs 

It  is  estimated  that  through  the  use  of  this  plant 
equipment  the  cost  of  stocking  sand  and  slag  has  been 
reduced  to  approximately  3  cents  and  4  cents  per 
cubic  yard,  respectively,  and  that  cement  is  handled 
for  approximately  7  cents  per  barrel.  Handling,  mix- 
ing and  placing  costs  for  this  concrete  is  in  the  neigh- 


borhood of  90  cents  per  cuibic  yard.  This  cost  is 
somewhat  higher  than  it  would  be  were  it  possible  to 
spout  the  concrete  directly  into  the  forms. 

Five  laborers  are  used  to  operate  this  plant  back 
of  the  mixer,  one  tending  the  water,  one  each  at  the 
sand  and  slag  shut  off  gates,  and  two  handling  the 
cement.  Two  engineers  are  required,  one  at  the  mix- 
er and  one  on  the  hoist.  There  is  also  one  laborer 
in  the  pit  to  keep  it  clean,  while  another  is  stationed 
in  each  tower  during  pouring  to  regulate  the  flow  of 
concrete   through   the   hoppers   and   chutes. 

The  use  of  this  equipment  does  away  with  an  ad- 
ditional force  of  15  laborers  behind  the  mixers,  who 
would  otherwise  be  engaged  in  handling  the  concrete 
materials.  This  means  a  saving  of  $90  a  day  for  an 
equivalent  of  40  days'  continuous  pouring,  or  a  total 
of  $3,600.  As  the  total  cost  of  the  equipment  exclu- 
sive of  possible  salvage  is  in  the  neighborhood  of 
$10,000,  this  saving  alone  represents  36  per  cent,  of 
the  equipment  cost.  This  saving  is  equivalent  to  36 
cents  a  cubic  yard  of  concrete.  The  cost  of  this 
equipment  per  cubic  yard  of  concrete  is  approximate- 
ly $1.00. 


Requirements  of  Concrete  Highways 

What  Must  be  Done  to  Safeguard  the  Heavy  Investment  Already 

Involved  in  Hard  Surfaced  Roads — Recommendations 

Regarding  Subgrades  and  Slabs 

Synopsis  of  an  address  by  Col.   H.   C.   Boydcn  before  the  Winnipeg  branch  of  the   E.I.C. 


There  have  teen  built  in  the  United  States  262,- 
000,000  square  yards  of  concrete  road  and  187,000,000 
or  71.5%  have  been  built  in  the  last  5  years.  In  Can- 
ada there  are  6,000,000  square  yards,  54.2%  of  which 
have  been  built  in  the  last  5  years.  52>4%  of  the 
total  yardage  in  the  United  States  is  in  12  states  ly- 
ing north  and  east  of  the  state  of  Missouri ;  this  is 
sufficient  evidence  that  a  concrete  surface  is  adapt- 
able to  a  cold  climate.  It  is  impossible  to  ascertain 
the  cost  of  all  this  work  but  assuming  as  an  average 
that  it  was  $2.50  per  square  yard,  the  total  investment 
in  the  United  States  must  be  $656,000,000  and  in  Can- 
ada $15,000,000.  In  1921  $160,000,000  or  24.4%  of 
the  total  was  invested  in  concrete  roads,  and  it  is  in- 
dicated that  the  investment  in  1922  will  amount  to 
$240,000,000. 

The  salient  facts  shown  by  these  figures  are:  (1) 
the  enormous  growth  in  the  use  of  concrete  road 
surface,  (2)  the  satisfaction  which  such  a  surface  evi- 
dently affords,  and    (3)    the   enormous   investment. 

Safeguarding    the    Investment 

The  engineer  is  most  interested  in  the  last.  The 
necessity  of  safeguarding  this  stupendous  investment 
is  obvious,  and  may  be  accomplished  in  two  ways — 
(1)  by  permanent  construction,  .and  (2)  by  adequate 
maintenance.  While  maintenance  is  essential  for  any 
type  of  road,  there  can  be  no  doubt  that  an  invest- 
ment can  best  be  safeguarded  by  permatient  construc- 
tion in  the  first  instance.  It  becomes  necessary,  there- 
fore, in  view  of  the  large  sums  of  money  which  have 
been  and  are  about  to  be  spent  in  the  construction 
of  roads,  to  make  exhaustive  search  for  the  purpose 
of  establishing  what  is  the  most  permanent  type  of 
construction.  Heretofore  road  building  has  been  al- 
most altogether  dependent  on  experience;  it  has  been 
more  of  an  art  than  a  science.     The  spriit  of  scien- 


tific inquiry  is  now,  however,  aroused  amongst  road 
builders  and  there  are  at  the  present  time  a  great 
many  investigations  being  carried  on. 

A  great  many  of  these  investigations  are  in  the 
nature  of  observations  of  the  effect  of  ordinary  traf- 
fic on  certain  chosen  sections  of  recently  construc- 
ted highway.  The  value  of  these  tests  are  more 
from  the  comparison  with  other  similar  tests  rather 
than  from  any  absolute  deductions  there  can  be  made. 
Furthermore,  since  these  tests  have  been  carried  out 
at  widely  separated  points  and  under  widely  different 
conditions,  just  comparisons  cannot  always  be  made. 
The  United  States  Federal  Government  has  recently 
established  an  advisory  board  for  the  purpose  of 
collecting,  collating  and  co-ordinating  the  results  of 
all  these  tests.  The  most  valuable  series  of  tests  are 
those  being  carried  out  on  specially  constructed  sec- 
tions of  road  under  controlled  and   known  traffic. 

Col.  Boyden  stated  that  he  had  within  the  last 
six  weeks  visited  the  scene  of  operations  of  every 
test  of  importance  now  under  way,  citing  in  par- 
ticular the  Bates  test  road  of  the  Illinois  State  High- 
way Commission  and  the  Arizona  Road  of  the  Cali- 
fornia State  Highway  Commission.  As  a  result  of 
his  observations  he  made  the  following  recommenda- 
tions which  he  divided  under  three  sub-headings 

(1)  Subgrades 

(2)  Concrete  slab 

(3)  Mixing  and  proportioning  concrete. 

He  mentioned  as  a  matter  of  interest  that  the 
first  series  of  tests  on  the  Bates  Road  have  now  been 
completed  and  of  72  sections  of  different  types  63 
were  classed  as  complete  failures ;  of  the  remaining 
9  eight  were  concrete  slabs  and  the  ninth  was  a  bitu- 
minous surface  laid  on  concrete. 

The  most  prolific  cause  of  failure  of  a  concrete 


I 


THE  CONTRACT  RECORD 


1009 


road  is  poor  sub-grade.  It  is  found  that  the  resis- 
tance of  concrete  slab  to  impact  is  higher  the  higher 
the  supporting  power  of  the  soil.  The  supporting  pow- 
er of  the  soil  depends  on  its  compactness,  its  ease  of 
drainage  and  its  moisture  content.  The  higher  the 
moisture  content  the  lower  the  bearing  value,  and  the 
moisture  content  is  at  a  maximum  when  the  ditches 
are  full  of  water.  Therefore  the  ditches  should  be 
designed  to  carry  the  water  away  quickly.  The  sub- 
grade  should  be  as  uniform  as  it  is  possible  to  make  it 
and  in  gumbo  and  adobe  soils  an  old  earth  road  sur- 
face should  be  scarified  and  mixed  with  sand  or  cem- 
ent before  laying  the  concrete  slab,  this  for  the  pur- 
pose of  forming  sub-grade  which  lends  itself  to  ease 
of  drainage. 

The      recommendations      regarding      sub-grades 
might  be  summarized  as  follows : 

(1)  Soil  studies  should  be  made  long  in  advance 
of  construction. 

(2)  Every  precaution  should  be  taken  to  insure 
a  uniform  -sub-grade. 

(3)  The  design  of  the  slab  should  be  varied  to 
suit  the  bearing  power  of  the  soil. 

(4)  The  preparation  of  a  sub-grade  ought  to  be 
a  separate  item  in  the  contract. 

(5)  The  ditches  should  be  so  designed  as  to  car- 
ry the  water  away  quicklv. 

(6)  A  close  study  of  their  economies  should  be 
undertaken,  before  deciding  to  ])Ut  down  tile  drains. 

(7)  Gum'bo  soil  should  be  pulverized  and  recom- 
pacted  for  a  depth  of  18  to  24  inches. 

(8)  Previous  sub-grades  should  be  sealed  before 
laying  concrete. 

(9)  Old  roads  should  be  scarified. 

Concrete  Slabs 

It  is  to  be  noted  that  a  concrete  slab  is  not  a  fix- 
ture after  it  is  laid.  It  is  subject  to  movement  of 
various  degrees  of  magnitude  as  a  result  of  tempera- 
ture changes,  frost  action,  unequal  bearing  power  of 
the  soil  and  other  causes.  One  of  the  most  important 
observations  made  both  at  the  Pittsburg  and  Bates 
test  roads  was  that  a  concrete  slab  lifted  at  the  edges 
at  night  and  at  the  centre  during  the  day.  As  a  re- 
sult of  this  a  concrete  slab  acts  as  a  cantilever  at  its 
edges  during  the  night  and  is  very  prone  to  crack 
when  heavy  traffic  runs  along  the  side  during  this 
period.  This  is  j)rabably  the  cause  of  the  longitudr- 
nal  cracks  which  are  to  be  observed  in  the  great  ma- 
jority of  concrete  pavements,  and  it  indicates  the 
necessity  of  a  longitudinal  joint  in  the  centre  of  the 
slab.  It  was  observed  on  the  Bates  Road  that  a 
transverse  expansion  joint  is  a  source  of  weakness 
for  it  creates  an  edge  at  right  angles  to  the  direction 
■of  travel  and  due  to  the  difference  in  elevation 
brought  about  by  edge  movement  as  explained  pre- 
viously the  effect  of  impact  is  greatly  magnified.  It 
would  seem  advisable  to  use  reinforcing  near  the 
edges.  On  the  Rates  test  road  the  traffic  in  one  di- 
rection was  run  with  the  outside  wheels  2  ft.  6  in. 
from  the  edge  of  the  concrete  slabs  and  in  the  oppo- 
site direction  the  outside  wheels  were  as  close  as 
possible  to  the  outside  edge.  It  was  observed  that 
the  closer  the  traffic  to  the  edge  the  more  rapidly  fail- 
ure took  place,  and  this  seemed  to  be  independent  of 
"the  thickness  of  the  slab.  It  would  appear  more 
economical  then  to  increase  the  pavement  width  with- 
in certain  limits  rather  than  to  increase  the  slab  thick- 
ness. The  following  is  a  summary  of  the  chief  re- 
icommendations  appertaining  to  concrete  slabs: — 

(1)   For  one   wav    traffic   the   minimum   width   of 


pavement  should  not  be  less  than  10  feet ;  for  two  lines 
of  traffic  20  feet ;  for  three  lines  30  feet,  and  so  on. 

(2)  In  grading,  allowance  should  be  made  for 
shoulders  not  less  than  five  feet  wide. 

(3;  The  shoulders  should  be  gravelled. 

(4)  Concrete  surfacing  less  than  six  inches  thick 
should  not  be  built  under  any  circumstances. 

(5)  Concrete  surfaces  six  inches  thick  should  be 
restricted  to  traffic  not  exceeding  two  tons. 

(6)  The  minimum  thickness  for  any  heavier  load- 
ing should  be  8  inches. 

(7)  Study  should  be  made  as  to  the  economy  of 
increasing  the  width  where  the  sub-grade  is  poor. 

(8)  The  Arizona  section,  a  6  inch  pavement  9 
inches  at  the  sides  for  a  width  of  2  ft.,  seems  to  offer 
certain  advantages. 

(9)  Expansion  joints  should  be  put  in  as  all 
changes  in  alignment  and  grade  at  100  ft.  intervals  in 
a  reinforced  concrete  slab  and  50  ft.  intervals  in  a 
plain  concrete  slaib. 

(10)  All  joints  .should  have  three  quarter  inch 
dowels  6  feet  long  at  not  more  than  5  ft.  intervals,  one 
half  of  the  dowel  to  be  oiled  to  permit  expansion. 

(11)  A  longitudinal  centre  joint  is  an  advantage 
but  if  used  should  have  a  2  inch  radius  semi-circular 
key. 

(12)  Reinforcement  does  not  increase  the  strength 
of  the  concrete  slab. 

(13)  If  reinforcement  is  used  it  should  be  at  the 
rate  of  60  lbs.  per  100  square  feet. 

(14)  Reinforcement  should  be  either  in  the  centre 
or  2  inches  from  the  top  of  the  slab. 

(15)  Longitudinal  reinforcement  consisting  of 
Syi  inch  round  rods  in  the  centre  of  the  slab  should 
be  used  on  all  edges. 

(16)  Care  should  be  taken  to  insure  a  perfectly 
smooth  surface ;  a  ten  foot  straight  edge  placed  any- 
where should  show  no  appreciable  deviation. 

(17)  All  joints  and  cracks  which  may  develop 
should  be  carefully  inspected  and  continuously  main- 
tained. 

Mixing  and  Proportioning  Concrete 
The  most  prolific  source  of  poor  concrete  is  the 
desire  of  contractors  to  speed  up  the  work.  While 
speed  is  desirable,  if  it  is  to  result  in  poor  construc- 
tion it  should  be  sacrificed.  It  does  not  appear  that 
it  will  be  possible  to  efficiently  control  the  speed  at 
which  concrete  ought  to  be  mixed  until  a  radical 
change  has  been  made  in  the  design  of  concrete  mix- 
ers. The  ideal  mi.xer  is  one  on  which  there  is  proNn- 
sion  for  measuring  accurately  and  automatically  the 
ingredients  and  which  once  having  started  to  rotate 
a  batch  cannot  be  dumped  until  the  batch  is  com- 
pletely mixed.  It  would  appear  as  a  result  of  recent 
tests  that  the  strength  of  concrete  increases  very 
rapidly  from  the  time  of  mixing  up  to  one  minute  and 
a  half,  therefore  this  is  the  minimum  time  any  one 
batch  should  be  mixed.  The  influence  of  the  amount 
of  water  in  mixing  concrete  is  now  recognized  to  be 
of  paramount  importance  and  this  phase  of  the  sub- 
ject has  been  fully  tested  elsewhere.  After  the  time 
of  mixing  and  the  amount  of  water  the  third  most 
im|)ortant  factor  in  producing  good  concrete  is  the 
method  of  curing.  All  concrete  road  surface,  where 
practicable,  should  be  ponded  for  a  period  of  three 
weeks  after  being  poured.  If  it  is  not  possible  to 
supply  sufficient  water,  the  surface  should  be  covered 
with  moist  earth  for  a  similar  period. 
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How    Does    Spray    Painting 

Compare   in   Cost   with 

Brush   Painting? 

In  the  Contract  Record  of  October  4  on  pages 
965  and  966  appears  an  article  entitled,  "How  Does 
Brush  Painting-  Compare  with  Application  of  Paint 
by  Spray?  Unfortunately,  three  tables  relating  to 
the  article  were  omitted  by  error  and  as  a  conse- 
quence, certain  conclusions  referring  to  ith-e  costs 
of  the  operation  were  valueless.  These  tables  are 
printed  herewith  with  sufficient  explanatory  data 
to  enable  them  to  be   satisfactorily  understood. 

The  four  houses  on  which  the  tests  were  carried 
out   were   painted   in   accordance   with    the   following 
methods: — 
House  No.  1.  Non-Union,  Brush — 

Paint  brushed  by  three  non-union  men.  The  old 
paint  was  badly  checked.  The  men  employed  on 
this  job  worked  about  as  fast  as  the  average  good 
hand  brush  man  would.  This  job  was  about  as  good 
as  House  No.  3. 
House  No.  2,  Spray,  W.  N.  Matthews  and  Brother. — 

Old  trim  was  dark  red.  The  body  of  the  house  a 
dirty  light  drab.     A  fairly  heavy  coat  of  primer  was 


Table  II. — Quantity  of  Paint  Used,  in  Gallons,  and  Area  Covered  per 
Gallon,  Showing  Cost  of  Material  and  Labor  per  Square  Foot. 


Table 

I.— Time  and 

Cost  Comparison  in  Painting 
Brush  versus  Spray. 

Four  Houses; 

Mclhod. 

CoaU. 

Painting  Titne. 

Area, 
sq.ft. 

Area  per 

Minute. 
3  Men. 
sq.ft. 

Ubor  Cost  at 
ll.35perBour, 

dollars. 

House. 

1  Man. 

3  Man. 

Remarks 

Total. 

Per 
Square 
Fool. 

hr.  min. 

hr.  min. 

Brush. 

3 
Non- 
Union 
Men 

First   . . 
Second. 

Total  . 

Average 

3  S5 

4  30 

II    45 
13     30 

1700 
1700 

3400 

2  41 

2  10 

2  25 

34  08 

0  01002 

Time  cleaning.  3  men  at  4 
hours  each  =  12  hr.i 

No.  1 

25     15 

total  time.  4  hr  6  min. 

Paid  contractor  for  job. 
163  25.  or  10  0185  per  sq  It. 

Labor  cost  72  hr.  at  tO  876 
perhr. 

Matthews 

and  Bro. 

3 

Men 

First 
Second 

Tolal 

Average 

3    19 
3    33 

6    51 

9    M 
10    39 

1700 
1700 

3400 

2  86 
2  66 

2  75 

27  85 

0  0082 

Time  cleaning.  3  men.  1  hr 
each.    Total  3  hr.' 

20    33 

No.  3 

Brush. 

3 
Union 
Men 

First 
Second 

Total 

Average 

2     12 
2     15 

4    27 

6    36 
6    45 

13    21 

1700 
1700 

3400 

4  29 
4  20 

4  24 

17  Si 

0  0052.7 

Time  cleaning.  3  men  1  hr. 
10  nun.  each  -  3  hr.  30  mm.' 

Trimming  included  in  total 
time  4  hr    15  min. 

Paid  conuactof  for  iob  48 
hr.  at  tl  35  per  hr.  164  80. 
or  JO  019  per  sq.  ft. 

So.  41 

DcC'Siis 

2 

Men 

First 
Second 

Tolal 

Average 

3      3 
2     57 

0      0 

2  Men. 
8      6 
5    M 

12      0 

1700 
1700 

3400 

2  Men. 
4  61 
4  SO 

4  72 

16  20 

0  00177 

One  man  cleaning  5  hr  ' 

'  Time  ckaniiig  not  included  in  lolal  coal  of  joli  or  lolal  timt'. 

applied  with  both  spray  and  brush ;  the  primer  did 
not  seem  to  fill  the  bad  spots  thoroughly.  The  sur- 
face was  not  thoroughly  wire  brushed.  Where  sur- 
face was  hard,  that  is,  where  paint  was  not  all  off  sur- 
face, a  few  runs  showed. 

None    of    the    three    workers    on    the    second    coat 
were  good   brush   hands.     The   spray  did   not   fill   in 
bad  spots,  especially  where  the  old  paint  was  badly 
checked  or  weather  beaten. 
House  No.  3,  Union  Men,  Brush. — 

This  job  was  probably  the  best  of  the  four  houses. 
The  work  was  very  good,  because  the  workmen  were 
experts  and  the  house  was  scraped  and  sanded  and 
in  fair  condition  for  painting.  It  had  a  solid  coat. 
House  No.  4,  Spray,  DeVilbiss  Manufacturing  Co., 
Toledo,  Ohio.— 

Old    trim    was    dark    red.      A    very    light    priming 


Method. 

Paint  Used.  gal. 

Appli- 
cation. 
«lft. 
pet  gal. 

Cost  of 
Paint  at 
«2  50per 
GaUoo. 
dollars. 

Cost  per  Sqtiare  Foot,  dollars. 

Toul 

Material. 

Ubor. 

Material 
and  Labor 

dollar^. 

l«Co.tjS.f|^,, 

5 

0  875 

No.  1 

Brush 
3 

Non 

Toul 

IGray. 

2d  Coat    White 

[Black. 

.5  175 
3  2500 
0  6875 
0  0630 

289 

14  60 

n  00864 

Union 
Men 

Total  . 
Total,  2  coal« 

4  0OO5 

9  87,» 

425 

10  00 
24  69 

0  00588 

Average 

344 

0  00726 

0  01002 

0  01728 

58  75 

>«c».{«'i;f„::; 

5  125 
0.625 

No.  2 

Spray, 

W.  N. 

Matthews 

and  Bro 

3 

Men 

Toul 
Gray 
2d  Coat    White 
Black. . . 

5  7.50 
4  000 
1  000 
0  063 

295 

14  38 

0  0084T 

Total  . 

.     5  063 

336 

12  66 

0  00744 

Total.  2  coau  .     . 
Average 

10  813 

314 

27  04 

0  0082 

0  0I6I5 

0  00795 

54  9t 

■"^"■(fe:. 

.     5  500 
1   125 

Toul 

6  625 

257 

16  56 

O.0O974 

No.  3 

Brush. 

3 
Union 
Men 

Gray 
2d  Coat    White 

Black  .  . 

Toul  . 

3  750 
1   125 
0  063 

4  938 

344 

12  35 

0  0O727 

Total.  2  coau  ... 
Average 

11  563 

294 

28  91 

0  00525 

0  01375 

0  0O850 

46  75 

">co..(fe;: 

.     4  125 
.     0  500 

Total.. 

.     4  625 

36» 

11  56 

0  00680 

.No.  4 

oifaSis,     2d  Coat  (white  ■;; 
2                          (BUck... 
Men 

Total  . 

.     3  875 
.     1  000 
.     0  063 

.     4  938 

344 

12  33 

0W727 

Toul.  2  coats 

Average 

.     9  563 

356 

23  91 

0  00477 

0  01 180 

0  0O703 

40  12 

coat  was  applied,  apparently  in  many  places  insuffi- 
cient to  properly  seal  the  surface.  The  application 
appeared  rather  uneven,  too  Hght  in  spots  and  slightly 
heavy  in  others,  but  with  no  runs  or  sags.  It  took  9 
minutes  to  make  connections,  erect  staging  and  clean 
up.  It  took  30  minutes  to  do  the  east  side,  29  minutes 
to  do  the  west  side  and  44  minutes  to  do  the  back. 
Two  men  were  used  on  this  job.  The  surface  was 
not  cleaned  as  well  as  it  should  be  for  good  painting 
The  first  coat  was  not  as  dry  in  places  where  paint 
was  applied  as  it  should  be  for  re-coating. 

In  regard  to  the  cost  of  doing  the  work  the  com- 
mittee concludes :  We  believe  Tables  I  and  II  afford 
reliable  figures  as  to  the  cost  of  paint  and  labor  per 
square  foot  between  brushing  and  spraying  where 
the  conditions  were  all  unfavorable  to  the  spray  me- 
thod. We  believe  these  figures  afford  a  reliable  basis 
for  painting  colculations  and  that  they  will  prove 
valuable  for  comparisons  in  further  work.  The  num- 
ber of  square  feet  to  the  gallon  of  paint  consumed  on 

TABLE  III. — Interior  Painting  Comparative  Test. 

Brubli  versus  Spray  on  Cement  Finished  Plaster  in  Large  Hall  at  Carnegie,  Pa.. 

October  12,  1921. 


Method. 

Painting  Time. 

Area, 
sq.ft. 

Area  per 
sq. 

Minute, 
ft. 

Cost  per 
Section 
at  11.35 
per  Hour 
dollars. 

(>i6tper 

2  Men. 
min. 

IMan. 
min 

IMan 

2  Men. 

dollars. 

Wall 
Section    1 

1 

No.  1 
No.  2 

No.  3 

Brush.  2  Men 

Sprav.  1  Man. 
Matthews  Oul6l 

Sprav.  I  Mall. 
U.Vilbias  Outfit 

I7i 

}          • 

34) 

12! 

12 

205 
205 

205 

5  93 

16  40 

17  80 

0  776 
0.2812 

0  27 

0  00378 
0  00137 

0  00131 

Celling 

2  Men  1 

I 

.Sprav: 
1  .Matthrastiun 
I  UiVilliissGun 

133 

270 

3400 

12  59 

25  19 

608 

0  00179 
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the  four  jobs  ranging  from  a  maximum  of  257  S(j.  ft. 
per  gallon  to  a  maximum  of  425  sq.  ft.  per  gallon, 
should  be  noted  particularly. 

Contrary  to  our  expectations,  apparently  no  more 
jjaint  was  used  in  spraying  than  in  brushing.  The 
two  spray  outfits  used  less  paint  than  the  two  brush 
crews,  and  the  finished  houses  show  a  difference  in 
api)carar.ce  in  proportion  to  the  paint  consumed. 

Table  III  is  a  summary  of  tests  carried  out  on 
cement  finished  plaster  in  a  large  hall. 


I 


Standard  Tests  for   Non-Bit- 
uminous Road  Materials 

At  the  recent  meeting  of  the  American  Society  for 
Municipal  Improvements,  the  committee  on  "Standard 
Tests  for  Non-Bituminous  Materials"  submitted  a  re- 
port recommending  that  the  society  adopt  methods 
of  testing  non-bituminous  materials  which  have  given 
useful,  satisfactory  and  reliable  results.  The  report 
continues:  The  committee  further  considers  that  it 
is  highly  desirable  that  methods  of  conducting  differ- 
ent tests  in  different  laboratories  should  be  as  uniform 
as  possible.  Hence,  it  is  obvious  that,  as  far  as  prac- 
ticable, methods  of  testing  adopted  by  national  organ- 
izations should  be  identical.  Based  on  the  above 
hypotheses,  the  committee  has  given  careful  consid- 
eration to  the  tests  adopted  by  the  American  Society 
for  Testing  Materials,  and  those  proposed  by  com- 
mittee C-9  on  "Concrete  and  Concrete  Aggregates" 
and  committee  D-4  on  "Standard  Tests  for  Road  and 
Paving  Materials"  of  the  American  Society  for  Test- 
ing Materials  and  by  the  special  committee  on  "Ma- 
terials for  Road  Construction"  of  the  American 
Society  of  Civil  Engineers. 

At  the  1921  convention,  the  society  adopted  the 
report  of  the  committee  which  recommended  that 
seventeen  specified  tests  be  tentatively  adopted  by  the 
society  until  the  1922  convention.  The  committee 
requested  in  its  1921  report,  that  criticisms  and  sug- 
gestions relative  to  -the  recommended  tests  be  sub- 
mitted to  the  chairman  prior  to  July  1,  1922.  No 
criticisms  or  suggestions  have  been  received  by  the 
Committee.  The  committee  approves  the  recommen- 
dations, as  embodied  in  the  1922  annual  report  of 
committee  D-4  on  "Standard  Tests  for  Road  and  Pav- 
ing Materials"  of  the  American  Society  for  Testing 
Materials,  to  substitute  two  new  tests  for  the  follow- 
ing test  relative  to  "Quantity  of  Clay  and  Silt  in  Sand 
for  Highway  Construction"  and  "Wbrkability  of 
Concrete  for  Cement  Concrete  Pavements"  and  hence 
withdraw  these  tests  and  hereafter  recommends  that 
the  substitute  tests  be  tentatively  adopted. 

The  committee  now  recommends  that  the  society 
adopt  the  following  fifteen  methods  of  testing,  here- 
tofore mentioned,  as  standards  of  the  society : 

Apparent  specific  gravity  of  sand,  stone  and  slag 
screenings,  and  other  fine  non-bituminous  highway 
materials,  as  described  in  the  Am.  Soc.  Test.  Mat., 
1921    Standards,    pages  715-718.    and    designated    D 

Apparent  specific  gravity  of  coarse  aggregates, 
as  described  in  the  Am.  Soc.  Test.  Mat.,  1921  Stand- 
ards, i)ages  713,  714,  and  designated  D  30-18. 

Mechanical  analysis  of  sand  or  other  fine  highway 
materials,  as  decribed  in  the  Am.  Soc.  Test.  Mat.,  1921 
Standards,  pages  721,  722,  and  designated  D  7-18. 

Mechanical  analysis  of  mixture  of  sand  or  other 
fine  material   with   broken   stone  or  broken   slag,  as 


decribed  in  the  Am.  Soc.  Test.  Mat.,  1921  Standards, 
page  724,  and  designated  D  19-16. 

Mechanical  analysis  of  broken  stone  or  broken 
slag,  as  described  in  the  Am.  Soc.  Test.  Mat.,  1921 
Standards,  page  722>,  and  designated  D  18-16. 

Abrasion  of  road  material,  as  described  in  the  Am. 
Soc.  Test.  Mat.,  1921  Standards,  page  710,  and  des- 
ignated D  2-08. 

Toughness  of  rock,  as  described  in  the  Am.  Soc. 
Test.  Mat.,  1921  Standards,  pages  711,  712,  and  des- 
ignated D  3-18. 

Crushing  strength  of  rock  or  slag,  as  described  in 
the  Am.  Soc.  C.  E.  Trans.,  Vol.  82,  1918,  page  1,442. 

Cementation  of  rock,  slag,  and  gravel  powders,  as 
described  in  the  Am.  Soc.  C.  E.  Trans.,  Vol.  82,  1918, 
pages  1,441,  1,442. 

Quantity  of  clay  and  silt  in  graver  for  highway 
construction  as  described  in  the  Am.  Soc.  Test.  Mat., 
1921  Standards,  page  719,  and  designated  D  72-21. 

Organic  impurities  in  sands  for  cement  concrete, 
as  decribed  in  the  1921  report.  Com.  C-9,  Am.  Soc. 
Test.  Mat.,  page  12,  and  designated  C  40-21  T. 

Tests  for  portland  cement,  as  described  in  the  Am. 
Soc.  Test.  Mat.,  1921  Standards,  pages  530-547,  and 
designated  C  9-21. 

Compression  test  of  cement  concrete,  as  described 
in  the  1921  report.  Com.  C:9,  Am.  Soc.  Test.  Mat., 
pages  6-11,  and  designated  C  39-21  T. 

Paving  brick  rattler  .test,  as  described  in  the  Am. 
Soc.  Test.  Mat.,  1921  Standards,  pages  567-574,  and 
designated  C  7-15. 

Absorption  of  water  by  wood  blocks  after  treat- 
ment, as  described  in  the  Am.  Soc.  C.  E.  Trans., 
Vol.  82,  1918,  page  1,447. 

The  committee  recommends  that  the  society  ten- 
tatively adopt,  until  the  1923  convention,  the  following 
methods  of  testing: 

Decantation  test  for  sand  and  other  fine  aggre- 
gates, as  described  in  the  1922  annual  report  of  com- 
mittee D-4,  Am.  Soc.  Test.  Mat.,  and  designated  D 
136-22  T. 

Consistency  of  portland  cement  concrete  for  pave- 
ments or  for  pavement  base,  as  described  in  the  1922 
annual  report  of  committee  D-4,  Am  Soc.  Test.  Mat., 
and  designated  D  138-22  T. 

Sampling  stone,  slag,  gravel,  sand  and  stone  block 
for  use  as  highway  materials,  as  described  in  the  Am. 
Soc.  Test.  Mat.,  Proc.  Vol.  XX,  Part  I,  1920,  pages 
789  to  795,  and  designated  D  75-20  T. 

Mechanical  analysis  of  sub-grade  soils,  as  des- 
cribed in  the  1922  annual  report  of  committee  D-4, 
Am.  Soc.  Test.  Mat.,  and  designated  D  137-22  T. 

The  committee  requests  that  all  specification  com- 
mittees and  members  of  the  society  interested  in  tests 
for  non-bituminous  materials  give  careful  considera- 
tion to  the  tentative  methods  recommended  and  sub- 
mit to  the  chairman  of  the  committee,  prior  to  July 
1,  1923,  criticisms  and  suggestions  relative  to  the  pro- 
posed methods  of  testing,  in  order  that  the  next  con- 
vention may  be  in  a  position  to  adopt,  as  standards, 
the  four  tentative  methods  of  testing  referred  to  in 
this  report. 

The  committee  believes  that  the  primary  function 
of  the  special  committee  on  "Standard  Tests  for  Non- 
Bituminous  Materials,"  is  to  serve  the  society  as  a 
committee  to  review  new  methods  and  modifications 
of  present  methods  of  testing  non-bituminous  ma- 
terials and  to  recommend  to  the  society,  from  time 
to  time,  the  adoption  of  standards  and  changes  in 
such  standards  as  may  seem  desirable. 
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Is  Your  Bill  of  Lading  Properly 

Prepared? 

It  is  a  Contract  That  Demands  Great  Care  in  Filling  Out — Some 

Instructions  That  Will  Facilitate  the  Handling  of  Goods  and 

Prevent  Miscarriage  and  Unnecessary  Charges 


If  more  shippers  realized  that  a  bill  of  lading  is  a 
contract,  they  would  use  more  care  in  its  preparation. 
Not  every  statement  made  on  a  bill  of  lading  is  bind- 
ing. For  example,  a  shipper  cannot  demand  the  use 
of  a  rate  that  he  has  named  and  insist,  because  the 
carrier  accepted  the  bill  of  lading,  that  charges  must 
be  figured  accordingly.  A  shipper  may  not  insert  a 
condition  or  instruct  a  carrier  to  perform  a  service 
unless  that  condition  or  service  is  permitted  or  au- 
thorized by  the  tariffs  of  the  carrier.  In  offering  ser- 
vices, carriers  are  not  free  agents  to  contract  as  they 
please.  They  were  before  legislation  became  effec- 
tive, requiring  the  publication  of  rate  schedules  and 
strict  adherence  to  the  rates  and  rules  therein  pre- 
scribed. Sharp  practices,  such  as  rebating,  resulted 
in  putting  teeth  into  the  law  which  now  allows  no 
latitude  but  requires  the  strict,  literal  and  impartial 
application  of  tariff  rules  or  rates  until  they  are 
changed  according  to  a  defined  procedure  requiring, 
among  other  things,  publicity  through  the  posting  of 
tariff's  in  stations  for  a  period  of  30  days,  except  in 
unusual  circumstances.  The  rule  is  strict  that  no 
deviation  from  the  tariff  may  be  permitted.  Even 
though  a  railroad  official  may  advise  that  a  certain 
rate  will  apply,  and  the  shipper  may  forward  his  ship- 
ment replying  on  the  quotation,  he  cannot  succeed 
in  his  demand  for  the  use  of  the  quoted  rate  if  it  is 
not  correct,  and  the  carrier  must  collect  the  tariff  rate 
even  though  considerably  in  excess  of  that  quoted. 
Tariffs  are  the  most  complicated  price  lists  the  busi- 
ness man  has  to  cope  with,  yet  the  law  places  upon 
him  the  duty  of  knowing  what  the  rate  schedules  pro- 
vide. Ignorance  is  no  excuse  for  failure  to  know  rates 
and  rules  that  even  the  carriers  sometimes  cannot 
agree  upon  in  qvioting. 

Correct  Destination  Essential 

It  is  obvious,  if  the  consignor  states  the  wrong 
destination  in  the  bill-of-lading,  that  he  cannot  hold 
the  railroad  responsible  for  the  additional  freight 
charges  caused  by  the  error.  When  consignors  pre- 
pare bills  of  lading  they  should  be  careful  to  insert 
the  correct  car  initials  and  numbers,  for,  if  a  wrong 
number  is  given  and  if  it  becomes  necessary  to  recon- 
sign  or  divert  the  shipment  and  the  correct  numbers 
are  then  given  in  the  reconsignment  or  diverting  in- 
structions, the  carrier  may  be  unable  to  carry  the  in- 
structions into  effect  and  the  resulting  damage  and 
expense  can  not  be  charged  to  the  carrier. 

Spell  Carefully:     Write  Plainly 

Careful  spelling  and  plain  writing  are  essential. 
"Alton,"  Iowa,  was  written  as  "Aldon,"  Iowa.  The 
carrier  changed  the  destination  to  "Alden,"  Iowa,  and 
sent  the  shipment  to  that  point.  Later  transportation 
of  the  shipment  to  Alton  was  required.  The  initial 
error  was  the  shipper's  and  the  carrier  was  excused 


from  liability  for  the  additional  charges.  But,  al- 
though the  initial  error  was  made  by  the  shipper,  if 
the  error  on  the  bill  of  lading  is  called  to  the  atten- 
tion of  the  agent  when  the  shijjment  is  forwarded  and 
he  assumes  responsibility  for  its  correction,  then  the 
shipper  is  not  responsible  for  damages  resulting  from 
the  agent's  failure  to  correct  the  error  as  he  promised. 

An  Embrasive  Bill  of  Lading 

The  issuance  of  a  bill  of  lading  to  cover  each  car 
has  resulted  many  times  in  needless  expense.  Tariffs 
provide  for  the  ap])lication  of  charges  on  each  car 
covered  by  a  bill  of  lading  where  a  shipment  has  been 
loaded  on  more  than  one  car  and  where  each  car  was 
needlessly  billed  as  a  separate  shipment  and  forward- 
ed to  a  single  destination  on  one  day.  It  is  better 
some  times  to  delay  a  loaded  car  until  the  next  day, 
when  the  balance  of  the  shipment  can  be  forwarded 
than  to  bill  the  loaded  car  out  under  a  separate  bill 
of  lading. 

Conflicting  Instructions  Must  Be  Eliminated 

Fortunately  for  shippers,  erroneous  instructions 
do  not  always  result  to  their  loss.  If  the  rate  is  50 
cents,  naming  45  cents  means  nothing  and  can  be  dis- 
regarded. But  if  the  shipper  directs  routing  "via  Co- 
lumbus" (by  way  of  which  a  60-cent  rate  applies) 
and  then  names  a  rate  of  70  cents,  which  is  applicable 
via  Washington  Court  House,  there  is  a  conflict  be- 
tween the  instruction  to  send  the  shipment  via  Co- 
lumbus and  the  instruction  to  use  the  70-cent  rate 
which  applies  via  Washington  Court  House.  Where 
each  instruction  is  possible  to  be  complied  with,  but 
both  can  not  be  observed,  the  carrier  must  ask  the 
shipper  which  instruction  should  be  followed  and 
failure  to  eliminate  the  conflict  gives  the  shipper  right 
to  recover  down  to  the  charge  via  the  cheapest  route. 

A  certain  shipment  was  destined  to  "Fort  Plain." 
N.  Y.,  according  to  the  bill  of  lading,  with  routing 
specifying  West  Shore  R.  R.  delivery.  Delivery  on 
the  West  Shore  was  impossible,  because  that  road  did 
not  reach  Fort  Plain.  The  shipper  intended  the  ship- 
ment should  go  to  "South  Fort  Plain."  It  was  neces- 
sary to  reconsign  and  haul  the  shipment  to  "South 
Fort  Plain."  The  railroad  company  was  required  to 
refund  charges  in  excess  of  those  for  transportation 
direct  to  South  Fort  Plain,  because  of  the  failure  of 
the  agent  at  point  of  origin  to  notice  the  impossibility 
of  complying  with  the  bill-of-lading  instructions  and 
to  secure  instructions  that  could  be  followed. 

In  one  instance,  a  shipment  to  "Washington,  Ind." 
was  misdirected  by  shipper  to  "Washington,  D.  C." 
The  bill-of-lading,  however,  contained  a  routing  and 
a  rate  which  was  applicable  to,  "Washington,  Ind." 
The  shipment  was  reforwarded  from  "Washington, 
D.  C,"  to  "Washington,  Ind. ;"  but,  fortunately  for 
the  shipper,  he  was  not  required  to  pay  the  extra  ex- 
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pense  because  tlie  agent  of  the  initial  carrier  neglected 
to  call  the  attention  of  the  shipper  to  the  error  and 
ask  which  instruction  should  be  observed — the  in- 
struction "Washington,  D.  C."  or  the  rate  and  routing 
to  ''Washington,  Ind." 

Rates  are  figured  at  actual,  minimum,  or  estimated 


weights.  If  the  actual  weight  exceeds  the  minimum, 
the  rate  must  be  ascertained  at  that  weight ;  but  a 
weight  that  has  been  stated  on  a  bill-of-lading  can- 
not be  used  merely  because  it  has  been  so  stated,  un- 
less it  is  the  weight  that  should  be  used  as  specified 
by  the  tariffs. — Harry  S.  Elkins  in  "The  Constructor.' 


How  the  Contractor  and  the  Engineer 
Can  Successfully  Co-operate 

From  an  address  by  Arthur  S.  Bent,  president  of  the  Associated   General   Contractors  of  America  before  the  Los  Angele* 

section  of  the  American  Society  of  Civil  Engineers 


As  the  representative  of  many  general  contrac- 
tors, it  is  a  red  letter  event  for  me  to  be  invited  to 
speak  to  you,  for  I  take  it  that  you  are  interested  for 
an  hour  in  getting  our  point  of  view  on  our  mutual 
relations  to  the  great  cf)nstruction  industry  which  is 
our  nuitual  business,  and  1  heartily  welcome  this  op- 
l)ortunity.  Indeed,  1  think  you  are  extremely  civil 
engineers  to  accord  it  to  me.  Your  great  society  has 
just  com|)leted  its  three  score  years  and  ten,  but  far 
from  having  completed  its  career,  it  is  even  now  start- 
ing along  new  avenues  of  usefulness  and  honor,  and 
it  is  typical  of  the  broad  and  democratic  spirit  that  is 
now  dominating  you,  that  you  are  glad  to  hear  the 
spokesman  of  the  men  who  are  the  hands  for  your 
brains — we  who  make  your  dreams  come  true. 
Twenty-five  years  ago  our  views  would  not  have  in- 
terested you  at  all.  It  is  a  welcome  and  hopeful  sig^ 
that  to-day  you  recognize  us  as  your  partners  in  a 
great  adventure. 

Contract  Makes  Contact  Difficult 

The  contact  between  the  engineer  and  contractor 
should  always  be  one  of  mutual  confidence  and  co- 
operation but  this  is  made  difficult  under  the  common 
form  of  contract  which  at  once  sets  up  an  abnormal 
relationship.  Their  interests  do  not  run  altogether 
parallel.  There  is  a  fertile  field  for  mutual  irritation 
and  distrust.  The  contractor,  while  we  may  safely 
credit  him  with  a  desire  to  do  a  good  job,  is  primarily 
in  the  business  to  make  money  and  he  can't  help  view- 
ing the  acts  and  attitude  of  the  engineer  in  the  light 
of  their  effect  on  profits.  The  engineer  is  chiefly  con- 
cerned with  the  satisfaction  and  credit  he  will  get 
from  a  first-class  piece  of  work.  Usually  he  is  gen- 
erous enough  to  hope  the  contractor  will  make  money, 
but  of  course  he  feels  no  respon.sibility  about  this.  In 
the  contractor's  heart,  born  of  his  experience,  there 
is  always  the  feeling  that  he  will  be  made  the  "goat" 
in  many  little  ways.  ])erhaps  in  big  ones,  and  that  he 
is  pretty  sure  to  suffer  some  injustices  on  every  con- 
tract. In  the  engineer's  heart,  on  the  other  hand,  is 
the  fear  that  if  the  contractor  isn't  watched  he  may 
"scamp"  the  job,  or  at  least,  neglect  it.  Such  a  men- 
tal attitude  as  this  is  obviously  a  brake  on  progress 
and  a  heavy  handicap  to  the  thing  we  both  are  try- 
ing to  do. 

1  firmly  believe  that  the  origin  and  foundation  of 
this  attitude  is  the  form  of  contract  under  which  we 
ordinarily  work.  In  its  development  one  party  to  it 
has  no  voice.  It  is  drawn  up  for  the  owner.  In  every 
line  it  breathes  distrust  of  th?  other  jiartv.     It  is  full 


of  drastic  provisions  which  indicate  complete  lack  of 
confidence  in  the  contractor. 

The  Contractor  Must  Contract 
Did  you  ever  hajJiJen  to  see  a  contract  drawn  en- 
tirely by  the  contractor's  attorney?  I  can  assure  you 
it  makes  an  interesting  document  and  one  that  you 
would  never  allow  your  client  to  sign,  yet  it  only  ties 
uj)  the  owner  and  his  engineer  exactly  as'  you  tie  us. 
Our  bankers  are  always  saying  to  us,  "Why  did  you 
sign  such  a  contract?"  Our  attorneys  are  always 
asking,  "Why  didn't  you  bring  that  to  us  before  you 
signed  it  instead  of  after  you  got  into  trouble?"  The 
answer  is  obvious.  The  contractor  must  contract. 
He  must  take  what  he  can  get  or  go  out  of  business. 
That  is  his  answer,  but  there  is  no  answer  from  or 
for  the  owner.  And  I  go  further  and  say  there  is  no 
answer  for  the  engineer  if  he  asks  us  to  make  a  con- 
tract which  he  himself  would  not  sign  and  bond. 

"Caveat  Emptor"  Must  Go 
It  is  true  that  the  unfair  contract  is  seldom  writ- 
ten by  the  engineer.  It  is  the  ingenious  deviltry  of  the 
owner's  attorney,  whose  sole  function  is  a  conscien- 
tious and  cold-blooded  effort  to  secure  every  possible 
advantage  for  his  client.  Whatever  its  source,  it  is 
out  of  joint  with  the  spirit  of  business  to-day.  "Caveat 
emptor"  is  now  a  business  barbarism.  To-day  we  say, 
"Live  and  help  live." 

Unfair  Contract  the  Stimibling  Block 
So,  if  you  think  with  me  that  the  unfair  contract 
is  i)robably  the  most  serious  stumbling  block  in  the 
way  of  complete  co-o])eration  between  us.  you  will 
welcome  the  better  day  that  is  at  hand  through  the 
efforts  of  the  .Associated  (ieneral  Contractors  of 
.America.  For  more  than  a  year  committees  from 
your  organization,  the  Associated  General  Contrac- 
tors, the  .American  Institute  of  .Architects,  the  Rail- 
way Engineers  Association  and  the  Highway  Engi- 
neers have  been  working  together  earnestly  to  develop 
a  fair  type  of  universal  contract,  which  when  com- 
pleted, it  is  hoped,  will  receive  the  formal  sanction  of 
these  bodies  and  be  officially  adopted  by  them.  These 
contracts  will  cover  the  fundamentals  of  the  four  great 
divisions  of  construction — railways,  highways,  build- 
ings and  i)ublic  works,  and  it  will  only  be  "necessary 
to  make  them  fit  local  conditions  and  specifications 
in  each  case.  Two  of  these,  the  building  and  railwavs 
contracts,  have  already  been  practically  worked  out. 
I  he  ones  you  are  more  particularly  interested  in  will 
no  doubt  be  ready  soon;  and  it  is  our  hope  that  thcv 
will  look  good  to  you  and  have  your  support  toward 
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their  adoption  by  the  American  Society  of  Civil  Engi- 
neers. With  the  official  adoption  of  these  contract 
forms,  I  firmly  believe  that  three-fourths  of  the  litiga- 
tion and  half  of  the  friction  will  disappear. 

Engineer's  Suggestions  Appreciated 

In  spite  of  some  unfortunate  aspects  of  our  con- 
tracts, and  the  disagreements  that  arise  under  pres- 
ent systems,  able  and  conscientious  engineers  have 
the  complete  confidence  and  respect  of  the  contrac- 
tors. We  admire  in  you  the  qualities  which  we  know 
are  necessary  for  success  in  our  own  many-sided  busi- 
ness— courage,  self-sacrifice,  patience,  persistence  and 
vision.  We  pay  unconscious  tribute  to  the  know- 
ledge you  have  acquired,  which  passeth  even  our  un- 
derstanding. We  are  proud  of  your  friendship  when 
we  win  it,  and  like  true  friends  we  deplore  your  one 
and  only  class  weakness — professional  jealousy.  We 
admire  your  orderly,  exact,  complete  way  of  doing 
things,  and  we  try  to  make  our  own  operations  as 
systematic.  We  know  very  well  that  you  can  come 
on  to  our  jobs  and  see  the  lost  motion,  detect  the 
clumsy  methods,  and  tell  us  where  and  why  we  are 
not  making  good  and  we  value  highly  your  construc- 
tive criticisms  and  suggestions.  We  learn  much  from 
you. 

Temperaments  Differ 

We  are  also  aware  that  practically  every  engineer 
is  sure  he  would  be  a  better  contractor  than  he  ever 
saw,  and  we  know  from  much  observation  that  99 
per  cent,  of  you  would  be  dead  failures.  You  can 
and  do  put  through  great  projects  without  contrac- 
tors. Sometimes  you  beat  our  bids  (though  there  is 
usually  an  explanation  when  you  do).  Often  you  im- 
prove on  our  methods  and  equipment.  But  you  do 
this  with  the  owners'  bank  account  behind  you  and 
physical  results  as  your  main  goal.  You  are  very 
successful  as  a  department  of  a  contracting  organiza- 
tion. But  almost  always,  when  you  step  out  into 
the  strictly  competitive  field,  as  we  have  to  do,  get 
your  work  by  being  the  low  bidder  for  it  and  put  into 
it  your  little  ten  or  twenty  thousand  dollars  that  you 
have  accumulated,  you  come  quickly  to  grief.  I  have 
seen  many,  many  such  failures  and,  pondering  much 
over  them,  have  concluded  that  the  answer  is  one  of 
psychology.  I  think  that  which  makes  a  good  engi- 
neer, the  temperament  and  tastes  and  abilities  which 
make  for  his  success,  cause  his  failure  as  a  contractor. 
If  he  is  capable  of  being  a  good  engineer,  he  is  con- 
genitally  unfit  to  drive  a  bunch  of  laborers  over  onto 
the  right  side  of  the  ledger,  or  to  bulldoze  nature,  or 
to  wrest  success  with  profit  from  crude  and  adverse 
conditions. 

An  Economic  Mistake 

I  hope  this  is  so,  for  I  believe  there  is  a  full  field 
of  usefulness  for  you  and  also  for  us.  I  think  it  is  an 
economic  mistake  when  engineers  try  to  eliminate 
the  contractor  or  are  unwilling  to  let  him  have  private 
-  work  at  a  fair  profit.  I  think  you  should  never  be- 
grudge us  good  prices.  I  think  you  should  try  to 
build  us  up  so  that  you  can  have  our  experience  and 
our  organizations  and  our  responsibility  to  depend 
upon — available  when  you  need  them.  I  am  con- 
sistent in  this,  for  many  temptations  have  come  to  my 
firm  to  add  an  engineering  department.  It  would  be 
a  very  simple  thing  for  us  to  do  and  doubtless  profit- 
able. But  we  have  always  said  "no — we  think  the 
engineer  should  not  enter  our  field — we  will  not  enter 
his." 


Proud  to  be  Just  Contractors 

We  are  proud,  nowadays,  to  be  just  contractors, 
for  a  new  day  has  dawned  on  our  great  industry. 
One  writer's  version  of  the  successful  contractor  is 
this : 

"He  must  have  sufficient  imagination  to  be  able 
to  visualize  his  work  completed  when  it  has  just  start- 
ed and  to  bend  all  things  to  that  end.  He  «iust  have 
a  sense  of  humor,  so  that  he  may  see  the  funny  side 
of  the  people  he  has  to  deal  with,  thereby  saving  him- 
self from  nervous  prostration ;  sentiment,  to  appreciate 
the  dramas  and  tragedies  which  daily  occur  before 
his  eyes ;  courage,  to  show  the  way  where  there  are 
no  battle  flags  flying  or  war  correspondents  to  relate 
his  exploits,  and  to  take  his  medicine  in  silence  when 
things  go  wrong ;  the  tact  and  wisdom  and  energy 
of  a  good  executive,  and — last  but  not  least — honor, 
to  inspire  him  to  deliver  a  square  deal,  when  he  might 
easily  profit  unfairly  with  no  one  the  wiser." 

The  Constructor  the  World's  Stabilizer 

Upon  our  industry — the  second  largest  in  the 
world — depends  perhaps  more  than  on  any  other,  the 
stability  and  safety  of  this  unsettled  world.  More 
homes,  more  cheap  power,  more  highways,  more  im- 
provements are  needed  to  steady  us  down  and  anchor 
us  to  the  old  conservatism  and  sanity. 

Society  Needs  the  Contractor 

We  contractors  believe  that  our  craft  is  the  orderly 
development  of  a  legitimate  function.  We  are  con- 
vinced that  desirable  economic  conditions  flow  from 
this  set  up.  Society  needs  the  contractor,  the  man 
who  builds  up  a  great  fabric  of  experience  and  skill 
and  organization  and  appliances  and  holds  them  ready 
for  responsible  public  service.  The  general  contrac- 
tor is  needed  as  a  standing  army  is  needed.  Doubt- 
less, with  a  government  treasury  behind  us  we  can, 
at  great  expense,  recruit,  drill  and  equip  armies  and 
at  whatever  cost  of  life  and  treasure  win  wars  with 
them,  but  no  nation  would  accept  this  method  as  its 
main  reliance  for  war  if  it  were  sure  of  constant  wars. 
Day  Labor  Versus  Contract 

If  this  is  true,  then  your  position  is  unsound  when 
you  recommend  or  undertake  construction  work  with 
your  own  forces,  particularly  public  work  of  impor- 
tance. If  this  is  right,  it  is  right  all  the  time,  and 
a  final  analysis  finds  the  Associated  General  Con- 
tractors and  the  entire  construction  army,  built  up 
by  an  endless  process  of  specialization  and  elimina- 
tion, swept  into  the  discard.  Don't  you  think  this 
would  be  a  disaster  to  society?  Private  construction 
would  then  inevitably  be  the  victim  of  hopeless  in- 
competence, now  eliminated  by  the  fierce  fire  of  com- 
petition. Public  work  would  become  the  plaything  of 
politics.  This  is  so  generally  recognized  that  the 
people  will  not  vote  for  great  improvement  bond 
issues  if  they  know  in  advance  that  their  expenditure  ^| 
will  be  handled  by  public  officials  without  competi-  11 
tion.  Do  you  think  Los  Angeles,  for  example,  would 
have  voted  nine  millions  for  schools  if  the  board  of 
education  had  intended  to  build  the  schoolhouses  by 
day  labor?  Or  the  twelve  millions  of  sewei  bonds  if 
the  city  administration  had  announced  that  they 
would  build  the  outfall  with  their  own  forces?  We 
know  they  would  not.  We  all  want  some  guarantees 
of  cost. 

Day  Labor  Costs  More 

Let  me  recall  the  startling  contrast  between  the 
results  of  contract  work  and  day  labor  work  by  the 
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State's  forces  in  the  construction  of  the  California 
highways.  In  the  joint  report  of  the  two  great  auto- 
mobile clubs  of  California  you  will  find  the  statement 
that,  of  300  contracts  done  by  the  State  by  day  labor 
amounting  to  seven  millions  of  dollars,  the  State's  ac- 
counts showed  unit  costs  on  only  five.  (How  long 
do  you  think  a  contractor  would  last  if  he  did  busi- 
ness that  way?)  On  two  of  these  five  the  State  first 
called  for  bids,  rejecting  them  on  the  recommendation 
of  the  engineer,  who  then  went  ahead  with  the  work 
by  the  State's  forces.  One  of  these  was  in  Los  Angeles 
County  and  the  other  in  Contra  Cpsta  County,  and 
the  record  shows  the  following  figures  with  the  unit 
prices: 

Estimate  Bid  Cost 

1 $102,000.00     $117,000.00     $160,000.00 

2 4,3,000.00  04,000.00  81,000.00 

Excavating,  per  cu.  ft.       . .    0.55  1.10  1.17 

Concrete,   per  cu.  yd.        . .      4.50  7.50  10.38 

In  the  "Study  of  California  Highways,"  by  the 
United  States  Bureau  of  Public  Roads,  in  an  analysis 
of  20  jobs,  10  of  which  were  done  by  contract  and  10 
by  the  State's  forces,  the  contracted  jobs  exceeded 
the  engineer's  estimate  39  per  cent.,  while  the  State 
day  labor  jobs  exceeded  the  engineer's  estimate  193 
per  cent.  Comment  on  such  a  showing  as  this  seems 
superfluous,  except  to  say  that  it  is  absolutely  typical 
and  could  be  multiplied  indefinitely. 

Day  of  Contractors'  Combinations  is  Over 

What  arguments  are  there  for  not  letting  work 
out  by  contracts?  The  common  one  is  that  the  con- 
tractors' profit  may  by  combinations  be  made  too  high. 
I  want  to  assure  you  that  general  contracting  has 
passed  out  of  the  era  of  combinations,  and  it  is  to- 
day absolutely  impossible  to  "frame  up"  an  important 
piece  of  work.  If  bidding  is  genuine  competition,  is 
it  to  be  assumed  that  all  of  these  great  construction 
organizations,  carrying  their  loads  of  overhead  wheth- 
er working  or  not.  are  willing  to  let  these  jobs  go  by 
unless  they  can  make  exorbitant  profits?  As  a  matter 
of  fact  we  cut  our  costs  as  low  as  we  dare  go,  in  the 
hope  of  landing  jobs,  and  then  add  from  10  to  15 
per  cent. 

Do  you  feel  as  engineers,  that  there  is  any  obliga- 
tion on  you,  or  that  it  is  worth  your  while,  to  gamble 
in  an  effort  to  save  part  of  the  per  cent. ;  and  are  you 
justified  in  believing  that,  in  spite  of  his  lifetime  of 
struggle  in  the  game,  you  can  beat  the  contractors' 
costs?  You  cannot  know  that  bids  will  be  too  high 
until  you  get  them,  and  you  do  know  how  often  the 
opening  of  bids  reveals  a  gratifying  reduction  of  the 
engineer's  estimate. 

A.  I.  A.  Clause  Unfair 

In  the  code  of  ethics  of  the  A.  I.  A.  is  a  clause 
which  permits  an  architect  to  take  on  the  construction 
of  any  building  for  an  added  fee,  but  it  expressly  en- 
jonis  him  from  assuming  any  responsibilitv  for  the 
financial  outcome  to  the  owner.  We  contractors  can- 
not help  feeling  that  this  is  not  only  unfair  but  that 
it  IS  highly  significant  and  suggestive.  In  the  con- 
struction of  a  new  water  supply  system  of  a  western 
city  a  few  years  ago,  six  contracts  were  let  covering 
a  bond  issue  of  about  three  million.  The  board  felt 
that  some  of  the  bids  were  too  high  but  finally  de- 
cided as  a  matter  of  policy  to  let  the  contracts.  Every 
one  of  those  contractors  lost  heavily— the  total  loss 
bemg  in  the  neighborhood  of  a  quarter  of  a  million, 
but  every  one  of  them  went  through  without  default 
or  delay  and  the  city  got  its  system  for  its  bond  issue. 


Was  the  contractor  in  this  case  an  asset  or  a  liability? 
Such  cases  could  be  multiplied  without  limit. 

Public   Interest   Demands  Contractor 

In  the  last  California  legislature  a  bill  was  intro- 
duced which  provided  that  State  officials  were  free  to 
do  State  construction  of  highways,  ho.spitals  and  other 
work  with  their  own  forces  by  day  labor  if  they  de- 
.sired,  but  in  such  case  they  must  first  call  for  bids 
in   order   to   determine    what   contractors   considered 
the  job  worth,  and  then  file  with  the  Board  of  Control 
the  engineer's  estimate  of  what  he  considered  it  worth. 
Then  when  the  job  was  finished  he  must  file  a  sworn 
statement  with  the  county  clerk  of  what  it  actually 
did  cost.     Is  there  any  reason  why  an  honest  official 
would  object  to  giving  this  evidence  to  the  people  of 
whether  their  money  had  been  economically  spent? 
If   the   State   highway   engineer,   who   was   spending 
milliotis  on  day  labor  work,  was  beating  the  contrac- 
tors' bids  he  would,  of  course,  have  been  proud  to  show 
that  he  was.     This  bill  was  passed  unanimously  by 
both  houses.     It  was  supported  by  the  San  Francisco 
and  Los  Angeles  Chambers    of    Commerce,    by    the 
Merchants    and    Manufacturers'    Association   and   by 
many   prominent   private   interests.      Nevertheless   it 
was  pocket  vetoed  by  the  governor  without  explana- 
tion or  comment.    A  similar  bill  became  a  law  in  the 
State  of  Minnesota  a  couple  of  years  ago,  with  the 
result  that,  with  the  filing  of  actual  costs  of  Work  done 
by  official  forces,  the  people  are  scrutinizing  the  re- 
sults and  filing  their  protests  against  this  method  and 
day  labor  work  has  been  greatly  checked.     It  is  not 
to  the  public  interest  to  eliminate  the  contractor. 
Creators — Not  Gamblers 
To  summarize:     The  constructor  is  the  precursor 
of   every    form    of   human    activity.      He    cannot  be 
spared.     We,  like  you,  are  personal  agents.     That  is 
the  only  thing  we  have  to  sell.    We  are  creators,  not 
gamblers.    The  things  other  men  produce  remain  only 
materials,  commodities,  passing  through  many  hands 
and   growing   constantly    more   costly    but    not   more 
useful,  until  finally  the  constructor  "takes  them  and 
transforms   them   into  permanent  structures,  accom- 
plishes their  final  destiny  of  usefulness  to  man,  from 
which  there  is  no  further  change.    If  he  fails  to  do  his 
work  well,  all  that  has  gone  before  has  failed,  too. 
If  he  does  it  well,  he  is  the  fruition  of  a  thousand 
hopes.     Is  such  an  agent  to  be  hampered  by  distrust 
and  injustice?     Or  .should  he  be  upheld,  and  helped. 
and   encouraged?     Should   we   secretly   rejoice  when 
we  get  the  work  of  his  hands  for  less  than  it  cost 
him.  or  should  we  want  him  to  be  well  ])aid  for  work 
well  done?     Should  we  undermine  him  and  set  him 
aside  and  find  ways  to  do  his  work  without  him.  or 
should  we  build  him  up  in  honorable  usefulness  and 
strengthen  his  character  and  his  hands  for  this  spe- 
cial service  to  society?    As  he  does  his  work  well  or 
ill.  so  communities  thrive.    Failing  dams  destroy  prop- 
erty  and    life.      Poor   highways   impoverish    and   dis- 
courage States.    Shoddy  homes  breed  bolshevism  and 
despair.     If  then,  he  does  his  work  well,  should  we 
not  accord  him  both  honor  and  reward?     There  was 
a  day  when  the  honest  and  skillful  constructor  stood 
highest  in  the  social  order  and  it  was  a  good  day  in 
history. 

Urges  Attitude  of  Trust 
Finally,  1   return  to  my  major  topic:     "Co-opera- 
tion."   In  all  the  transactions  between  men.  their  re- 
lations  to   each   other   are   primarily   determined   by 
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their  attitude  of  mind  and  this  in  turn  is  largely  the 
resultant  of  their  estimate  of  each  other.  If  I  have 
before  me  a  business  meeting  with  a  shyster  lawyei, 
I  approach  it  with  a  prejudice  and  suspicion  which 
at  the  outset  makes  it  almost  impossible  for  us  to 
work  together,  even  though  he  might  be  in  a  position 
to  serve  my  interests  and  be  willing  to  do  so.  But 
if  I  have  the  same  matter  in  hand  with  my  banker, 
whom  I  have  long  trusted,  our  minds  meet  at  once 
and  the  result  is  quickly  and  efficiently  reached. 

Contracting  a  Systematized  Business 
Contracting  once  was  largely  a  gambling  game 
that  encouraged  and  developed  sharp  practices;  to- 
day it  is  a  highly  systematized  business  conducted 
in  all  its  larger  activities  upon  a  scientific  basis.  Once 
it  operated  under  crude  methods  with  primitive  equip- 
ment ;  to-day  it  succeeds  only  by  the  highest  efficiency, 
and  is  supported  by  a  vast  organization  of  designers 
and  manufacturers  who  furnish  it  with  highly  spe- 
cialized equipment  for  its  efficient  conduct.  Once 
it  was  led  by  strong  but  untrained  men,  who  by 
force  of  character  or  shrewdness  had  fought  their 
way  to  the  front;  to-day  its  great  forces  are  directed 
and  co-ordinated  by  men  of  trained  minds,  of  sterling 
character  and  of  the  highest  ideals.  The  old  unfair 
contract  was  the  natural  development  of  the  old  con- 
dition; to-day  it  is  an  obstructive  misfit.  Engineers 
are  devotees  of  efficiency ;  you  are  its  greatest  bul- 
wark. But  efficiency  in  construction  will  always  be 
based  upon  co-operation  between  the  engineer  and 
contractor.  And  such  co-operation  must  rest  upon  a 
fair  contract  and  upon  mutual  confidence. 

Correction 

In  our  issue  of  October  4,  under  the  heading  of 
Business  Buildings  and  Industrial  Plants,  we  stated 
that  the  general  contract  for  the  erection  of  a  furnace 
building  in  Hamilton  for  the  Abrasive  Co.,  of  Can- 
ada had  been  awarded  to  W.  C.  Greenfield.  We  are 
advised  that  this  information  conveys  the  wrong  im- 
pression, inasmuch  as  there  has  been  no  general  con- 
tract awarded.  The  steel  work,  which  has  been  fab- 
ricated by  the  Hamilton  I'ridge  Works  Co.,  comprises 
We  understand,  the  bulk  of  the  cost  of  this  building, 
the  erection  of  which  is  being  performed  on  a  day 
labor  basis  by  Mr.  Greenfield. 


Report  of  Quebec  Streams  Commission 

The  tenth  annual  report  of  the  Quebec  Streams 
Commission,  which  covers  the  operations  of  that 
commission  for  the  year  1921,  has  just  been  received. 
It  contains  detailed  reports  of  the  chief  engineer.  Mr. 
O.  Lefebvre,  on  the  very  varied  and  extensive  opera- 
tions of  the  commission  throughout  the  Province  of 
Quebec. 


"Structural  Problems"  by  C.  R.  Young 

Students  in  structural  designing  and  junior  designers 
will  find  "Structural  Problems"  by  C.  R.  Young,  C.E.,  asso- 
ciate professor  of  structural  engineering.  University  of 
Toronto,  of  valuable  assistance  in  helping  them  solve  many 
of  the  less  intricate  problems  with  which  they  are  concerned. 
This  book  is  a  collection  of  typical  problems  in  the  design 
of  steel  and  timber  structures,  which  are  arranged  not  as  a 
systematic  development  of  the  subject,  but  as  an  indication 
merely  of  the  method  of  applying  structural  theory  to  the 
design    of    a    number    of    simple    structures    and    members. 


Since  space  has  not  permitted  lengtliy  explanation  or  deriva- 
tion of  formulas,  the  book  has  been  fashioned  to  serve  only 
as  a  supplement  to  lectures  and  standard  text  books  and 
not  in  any  sense  as  a  treatise.  Effort  has  been  made  to 
indicate  clearly  the  peculiar  conditions  of  each  individual 
problem,  so  that  a  method  of  solution  will  not  be  used  in 
cases  to  which  it  is  inapplicable. 

The  contents  are  divided  into  two  sections,  (1)  steel 
structures  and  (2)  timber  structures,  under  the  following 
chapter  headings: — 1.  True  net  section  of  riveted  tension 
members;  2.  Light  single-angle  tension  member  connected 
by  one  leg;  3.  Heavy  single-angle  tension  member  connected 
by  one  leg;  4.  Connection  for  single-angle  tension  member 
with  lug;  5.  Double-channel  tension  member;  6.  Eccentri- 
cally loaded  steel  column;  7.  Riveted  steel  base  for  H-col- 
umn;  8.  Riveted  steel  base  for  channel  column;  9.  Simple 
column  bracket  with  stiffeners;  10.  Crane  runway  column 
bracket;  11.  Member  subjected  to  compression  and  cross 
bending;  12.  Member  subjected  to  tension  and  cross  bending; 
13.  Stationary  jib  crane;  14.  Purlin  subjected  to  unsymmetri- 
cal  bending;  15.  Design  of  a  steel  beam  for  bending,  shear 
and  web  buckling;  16.  Safe  capacity  of  a  beam  connection; 
17.  Design  of  a  steel  box  girder;  18.  Design  of  a  building 
plate  girder;  19.  Eccentrically  loaded  timber  column;  20. 
Modified  mill  construction  interior  floor  panel;  21.  Design  of 
a  timber  rafter;  22.  Timber  purlin  subjected  to  unsymmetri- 
cal  bending;  23.  Design  of  a  queen-post  trussed  beam;  24. 
Timber  bent  for  a  flume  trestle;  25.  Design  of  a  wooden 
roof  panel. 

The  book  is  published  by  the  Engineering  Society  of  the 
University  of  Toronto  and  sells  at  $2.00  postpaid. 


New  Electrical  Contracting  Firm 

E.  L.  Roxborough,  Limited,  Toronto,  Ont.,  have 
sent  out  notices  announcing  this  new  firm  of  elec- 
trical contracting  engineers  as  successors  to.  Rams- 
den  and  Roxborough.  A  formidable  list  of  impor- 
tant electrical  work  is  given  as  evidence  of  the  wide 
experience  of  Mr.  Rox'borough. 


Large  Electrical  Contracts 

The  Canadian  Comstock  Company,  Limited,  Mon- 
treal, have  been  awarded  the  contract  'for  tlie  elec- 
trical work  on  the  million  dollar  addition  to  the  plant 
of  the  Durant  Motors  of  Canada,  Limited,  at  Leaside. 
Ontario.  They  are  also  installing  the  complete  elec- 
trical work  on  the  new  pulp  and  paper  mill  for  St. 
Lawrence  Paper  Mills,  Limited,  at  Three  Rivers, 
Quebec.  This  contract  includes  installation  of  high 
and  low  tension  electrical  work  in  sub-station  and 
distribution  feeders  for  power  and  lighting;  it  also 
includes  high  and'  low  pressure  and  l>oiler  house 
steam  jjiping  work.  Other  contracts  include  the  elec- 
trical work  on  the  Medical  Arts  Building,  Montreal, 
for  which  the  Foundation  Company,  are  the  general 
contractors;  and  electrical  work  on  four  cargo  boats 
for  George  H.  Hall.  Eraser-Brace  and  Company,  gen- 
eral contractors. 


I 


Johns-Manville  to  Build 

Definite  assurance  has  been  given  that  the  Cana- 
dian    Johns-Manville    Company    will    build    a    manu-  ^1 
facturing  plant  at  Asbestos,  P.  Q.     Plans  and  specifi-  "| 
cations  for  two  steel  and  brick  buildings,  500  x   150 
ft.,  are  complete  and  it  is  expected  that  construction 
will  proceed  shortly. 
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Some  Aspects  of  the  Sewage 
Purification  Problem* 

By  F.  W.  HARRIS 
Corporation    Chemist,    Glasgow,    Scotland 

Preliminary  tank  treatment  by  sedimentation  or 
chemical  ])rccipitati()n  followed  by  biological  filtra- 
tion is  the  most  widely  adopted  system  for  the  com- 
])lete  purification  of  sewage. 

The  outstanding  and  most  difficult  problem  in 
economy  of  working  both  contact  and  percolating 
filters  has  been  the  elimination  of  "surface  jjonding," 
which,  in  ])roi)()rtion  to  the  superficial  area  affected 
reduces  the  filtering  cajiacity  and  efficiency  of  the 
-filters  and  increases  working  costs. 

The  thin,  slimy  film  which  covers  the  surface  of 
mature  filtering  media  consists,  for  the  most  i)art,  of 
disintegrated  organic  matter  containing  a  teeming 
IJoinilation  of  bacteria  and  innumerable  forms  of 
higher  organisms,  such  as  protozoa,  worms,  &c. 
Ui)on  this  slimy  film  there  is  constantly  being  de- 
posited a  product  of  the  purification  process — gela- 
tinous organic  matter — coagulated  from  the  sewage 
applied. 

Normally  this  gelatinous  matter  is  ingested  and 
finally  oxidised  by  the  organisms,  but  all  too  fre- 
quently this  jjrocess  appears  to  be  overtaxed  and  the 
gelatinous  dej^osit  accumulates  rai)idly.  Micro- 
scopical examination  at  this  stage  shows  the  ])resence 
of  additional  forms  of  life.  On  the  microscopical 
fiekl  the  disintegrated  organic  matter  now  appears 
to  be  deposited  on  the  filaments  or  hyphae  of  fungal 
or  algal  growth.  These  filaments  are  so  closely  in- 
terwoven as  to  form  a  perfect  network,  a  structure 
which  accounts  for  the  characteristic  fibrous  texture 
of  the  deposit.  The  extending  filaments  soon  si)an 
the  interstices  of  the  media,  and  with  the  coagulated 
organic  matter  de])osited  thereon  a  surface  imperme- 
able to  both  water  and  air  is  produced  causing  "sur- 
face i^onding." 

Restoring   Filtering   Capacity 

Periods  of  rest  was  the  original  method  adopted 
to  restore  the  filtering  capacity  and  efficiency.  In 
principle  the  method  is  a  sound  one,  water  constitut- 
ing ''8  per  cent  of  the  obstructing  deposit.  When  air- 
dried  the  deposit  shrivels  up  into  a  mere  fraction  of 
its  former  bulk,  but  on  re-starting  the  filter  it  ab- 
sortbs  water  and  ex])ands.  In  practice  we  conse- 
(|ucntly  find  resisting  periods  becoming  more  fre- 
(luent,  reducing  filtering  capacity  and  necessitating 
the  provision  of  a  larger  filtering  area,  thus  adding 
to  the  cai)ital  exjienditure  and  increasing  working 
costs. 

These  disadvantages  are  equally  applicable  to  the 
practice  of  forking  the  media,  while  even  the  im- 
provement following  the  more  drastic  and  costly  me- 
thod of  removing,  washing,  screening,  and  replacing 
the  cleaned  media  is  not  permanent. 

The  importance  of  a  permanent  solution  of  the 
problem  of  surface  ponding,  both  on  the  grounds  of 
increased  efficiency  and  reduction  in  expenditure,  T 
need  not  cnii>hasize,  and  the  possibility  of  maintain- 
ing the  media  of  percolating  filters  in  a  permanently 
clean  and  open  condition  by  the  aid  of  insect  life 
merits  careful  considerati(m. 

The    particular    species   of   insect    which    has   suc- 

•From    a    iLipcr    presented    to    the    annual    congress    o{    the    Incorporated 
Sanitary    .\ssociation   of   Scotland. 


cessfully  accomplished  thi.s  work  is  the  Achorutes 
viaticus,  or  "'water  sjiringtails."  This  small,  wing- 
less insect  is  widely  distributed,  but,  unfortunately, 
its  natural  appearance  on  sewage  filters  is  excep- 
tional. 

The  practicability  of  cleaning  the  filtering  media 
of  percolating  filters  by  the  aid  of  Achorutes  viaticus 
was  first  established  at  Stratford-on-Avon  by  Mr.  A. 
Rell,  now  chemist  and  manager  of  the  Barnsley  sew- 
age works. 

During  the  winter  of  1920  one  of  the  percolating 
filters  at  Dalmarnock  ponded  badly.  In  consequence 
I  decided  to  investigate  whether  the  character  of  the 
Dalmarnock  sewage  and  the  nature  of  the  filtering 
media — whinstone — were  suitable  for  the  successful 
l)r()pagation  of  the  .Achorutes  viaticus.  For  this 
l)urpose  1  had  constructed  at  the  works  an  experi- 
mental filter  of  2  cu.  ft.  capacity,  and  to  provide 
facilities  for  studying  the  habits  and  activities  of  the 
insects  I  fitted  up  in  the  laboratory  a  large-sized, 
conical-shaped  vessel  as  an  observation  filter. 

Inoculation  of   Filters 

Both  these  filters  were  inoculated  during  January, 
1921,  with  a  sujjply  of  media,  well  seeded  with  eggs 
and  thoroughlv  colonized  kindly  forwarded  by  Mr. 
Bell. 

My  investigation  has  yielded  valuable  results,  en- 
abling me  to  overcome  many  local  difficulties  and 
disadvantages,  to  devise  a  simplified,  improved,  and 
more  efficient  method  of  inoculating  large  filters,  and 
thus  facilitate  success  and  extend  the  applicability"  of 
the  method. 

I  have  clearly  established  that  successful  coloni- 
zation depends  primarily  on  the  thorough  acclimati- 
zation of  the  insects  to  local  conditions.  The  ex- 
perimental filter  fulfils  this  purpose  admirably,  and 
its  continuity  is  ensured  by  my  method  of  inocula- 
tion, which  is  based  upon  the  fact  that  the  filtrate 
from  completely  colonized  media  invariably  contains 
small-sized  insects.  The  method  is  equally  adapt- 
able either  for  continuous  inoculation  or  for  direct 
inoculation  or  badly  jionded  sections,  and  provides  a 
method  of  inoculating  such  sections  with  the  mini- 
nmm  disturbance  to  the  inoculating  media.  It  is  also 
very  economical  in  the  use  of  colonized  media,  and 
renders  the  simultaneous  and  continuous  inoculation 
of  several  filters  a  possibility.  Conditions  favorable 
to  colonization  are  more  easily  under  control,  and 
by  the  judicious  application  of  suitable  pabulum  to 
the  surface  of  the  media  in  the  boxes  a  condition  of 
intensfied  colonization  can  be  induced. 

Since  the  adoption  of  this  method  in  October  last 
marked  .progress  has  been  madfe,  notwithstanding 
the  decidedly  unfavorable  local  conditions  as  exem- 
plified in  the  trades  waste  character  of  the  sewage. 
the  large-sized,  smooth-faced  media,  and  the  exposed 
position  of  the  filters.  I'ive  of  the  percolating  fil- 
ters, representing  a  superficial  area  of  1.83  acres  and 
a  cubic  content  of  nearly  2.S,000  yd.s.,  have  been  and 
are  being  successfully  inoculated  in  the  continuous 
system.  The  condition  of  the  media  all  round  the  in- 
oculations is  now  remarkably  clean,  and  the  activities 
of  the  insects  are  extending  in  every  direction. 

To  those  who  decide  to  enlist  these  insects  I 
would  utter  one  word  of  caution.  Do  not  anticipate 
an  immediate  disappearance  of  ponding.  The  me- 
thod is  not  speedy.  Patience  and  perseverance  are 
required  to  attain  success.  Do  not  be  discouraged 
if  after  inoculation  you  lose  sight  of  the  insects.  They 
will  be   working  below   the  surface,  cleaning  up  the 
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accumulation  of  years.  The  surest  and  most  easily 
detected  evidence  of  successful  colinization  will  be 
found  in  the  masses  of  white  skin  casts  abundantly 
distributed  throughout  well-colonized  sections.  From 
the  results  of  my  experimental  work  and  practical 
experience  I  am  convinced  that  these  insects  will  be- 
come an  important  economic  factor  in  the  purifica- 
tion of  sewage  by  percolating  filters,  and  1  confident- 
ly advise  their  utilization. 

The  Activated  Sludge   Process 

There  is  another  aspect  of  the  sewage  purifica- 
tion prdblem,  one  which  is  attracting  increasing  at- 
tention, to  which  I  should  like  to  refer. 

The  development  of  sewage  purification  on  bio- 
logical lines  has  invariably  tended  to  intensification 
of  the  process,  each  step  forward  being  marked  by 
a  reduction  in  the  area  necessary  to  treat  a  definite 
volume  of  sewage.  In  this  respect  the  latest  develop- 
ment— the  activated  sludge  process — makes  a  con- 
siderable advance ;  filtration  is  dispensed  with,  puri- 
fication being  completed   in   a   single  operation. 

Activated  sludge  is  ordinary  detritus  free  sludge 
changed  by  continuous  aeration  and  agitation  with 
sewage  into  a  flocculent  deposit  possessing  a  high 
bacterial  and  ciliated  protoqoa  content,  and  capable 
of  clarifying  and  purifying  sewage.  The  essential 
conditions  for  the  purification  of  sewage  by  activated 
sludge  are  continuous  and  intimate  contact  between 
the  sludge  and  sewage  under  strictly  aeroibic  con- 
ditions. The  efficient  fulfilment  of  these  conditions 
involves  the  continuous  agitation  and  circulation  of 
large  volumes  of  sewage  and  sludge,  a  problem  the 
economic  solution  of  which  forms  the  crux  of  the 
process. 

Compressed  air  and  mechanical  agitation  are  the 
two  systems  at  present  being  operated.  The  main 
constructional  features  of  installations  on  both  sys- 
tems are  very  similar,  comprising  preliminary  grit 
chamber,  aeration  or  agitation  tank  sub-divided  by 
longitudinal  walls,  so  as  to  ensure  long  length  of 
travel,  and  finally,  a  deep  setting  tank.  The  out- 
standing difference  lies  in  the  equipment  of  the  aera- 
tion or  agitation  tank. 

On  the  compressed  air  system  air  diffused  through 
a  series  of  porous  tiles  at  a  pressure  of  from  4  to  5  lb. 
serves  the  purpose  of  aeration  and  supplies  the  ener- 
gy for  agitation  and  circulation.  On  a  small  scale  I 
have  experimented  with  this  system  at  Shieldhall 
works  for  several  years,  and  the  efficiency  of  the 
purification  obtained  is  illustrated  by  the  tabulated 
analytical  data. 

The  conclusions  drawn  from  these  experiments, 
extending  from  November,  1915,  to  January,  1918, 
are: — 

The  maturing  and  accumulation  of  activated 
sludge  presented  no  difficulties  at  Shieldhall. 

The  maximum  efficiency  was  obtained  when  oper- 
ating with  25  to  30  per  cent  by  volume  of  activated 
sludge. 

An  aeration  period  of  three  hours'  duration  suf- 
ficed to  completely   purify  the  Shieldhall   sewage. 

Inhibitory  trades  effluents  produced  only  a  trans- 
ient disturbing  effect. 

With  the  exception  of  a  slight  reduction  in  nitri- 
fication, no  decrease  in  efficiency  occurred  during 
periods  of  low  winter  temiperature. 

No  clogging  or  other  diffuser  trouble  was  ex- 
perienced. 

The  activation  of  sludge  by  mechanical  agitation 
was    introduced   iby    Mr.    J.    Howarth,  'chemist    and 


manager  of  Sheffield  sewage  works,  who,  owing  to 
the  peculiar  character  of  the  trades  effluents,  had  to 
abandon  his  experiments  with  diffused  air  owing  to 
clogging  of  the  porous  tiles  with  organic  growths. 
In  accordance  with  the  instructions  of  the  Sew- 
age Committee  of  the  Glasgow  Corporation,  a  large- 
scale  experimental  unit  on  this  syste^m  was  construc- 
ted at  Shieldhall.  The  agitation  tank,  5  ft.  deep,  is 
divided  into  channels  3  ft.  6  in.  wide.  The  total  chan 
nel  length  from  inlet  to  outlet  is  640  ft.,  exclusive  of 
the  110  ft.  long  return  channel.  The  capacity  of  the 
tank  is  80,000  gallons,  and  that  of  the  sedimenta- 
tion tank  26,000  gallons.  The  agitation  and  circula- 
tion is  produced  by  four  paddles,  each  fitted  with 
four  blades,  revolving  on  a  central  shaft  driven  by  an 
electric  30-h.p.  motor.  The  aeration  of  the  contents 
of  the  tank  is  brought  about  by  surface  contact,  and 
to  produce  sufficient  change  of  surface  to  ensure  an 
adequate  solution  of  oxygen  a  minimum  surface  ve- 
locity of  1  ft.  per  second  must  be  maintained. 

Costs 

Regarded  from  the  standpoint  of  efficiency,  the 
activated  sludge  process  is  undoubtedly  a  success, 
capable  of  producing  high  quality  effluents  even  from 
refractory  trades  waste  sewages.  The  economy  of 
the  process,  particularly  the  working  costs,  is  a  de- 
batable point,  capital  costs  being  admittedly  lower 
than  for  other  biological  processes.  The  late  city 
engineer  of  Worcester,  Mr.  T.  Caink,  places  running 
costs  of  the  compressed  air  system  at  £2  13s.  4d. 
per  1,000,000  gallons.  This  cost  of  treatment  is  bas- 
ed on  an  experience  extending  from  1906  with  a 
750,000  gallon  continuous  flow  unit.  On  the  com- 
l)letion  of  an  extension  decided  on,  the  entire  flow 
of  the  city  of  Worcester  will  be  treated  on  this  sys- 
tem. 

The  working  costs  of  mechanical  agitation  have 
been  computed  by  Mr.  Howarth  from  his  experience 
with  a  1,000,000  gallon  unit  at  Sheffield  to  be  '£3  10s 
per   1,000,000  gallons. 

That  the  activated  sludge  process  produces  a 
sludge  of  high  manurial  value  is  beyond  controversy. 
The  results  recently  published  of  an  exhaustive  in- 
vestigation on  its  fertilising  value,  a  research  insti- 
tuted at  the  request  of  the  Minister  of  Agriculture, 
and  carried  out  on  the  Rothamsted  Experimental 
Farm,  are  so  conclusive  that  I  will  quote  the  final 
conclusion  of  the  investigators: — 

"These  field  trials  show  that  activated  sludge  has 
a  high  manurial  value  in  marked  contrast  with  the 
types  of  sludges  tested  at  Rothamsted  Farm  in  past 
years." 

The  activated  sludge  process  is  in  reality  an  in- 
tensification of  the  natural  processes  of  river  puri- 
fication, the  river  silt  being  replaced  by  sludge.  The 
possibilities  of  future  developments  lie  in  several  di- 
rections. Reduction  in  working  costs  may  result 
from  either  mechanical  improvements  or  accelera- 
tion of  the  biological  process.  I  am  very  hopeful  of 
considering  progress  in  the  latter  direction. 

One  advantage  of  this  process — an  advantage  not 
widely  recognized — is  its  elasticity.  I  have,  for  ex- 
ample, successfully  built  up  and  operated  with  a  mo- 
dified type  of  sludge,  limited  in  biological  activity, 
but  producing  rapidly  well-clarified,  purified,  non- 
nitrated  effluents.  This  fact  is  in  itself  suggestive 
of  wide  possibilities  in  the  adaptability  of  the  pro- 
cess to  comply  with  varying  local  conditions.  Again 
a  still  further  increase  in  the  manurial  value  of  the 
sludge  is  within  the  range  of  probability.     The  com- 
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pactness  of  the  process,  its  efficiency  and  the  pos- 
sibilities of  future  developments  deserve  careful  con- 
sideration by  those  contemplatinf^  designing  new  or 
exttiuling  existing  works.  That  the  sewage  is  main- 
tained throughout  under  aerobic  conditions  and  the 
total  absence  of  sewage  flies  make  this  process  very 
suitable  for  isolated  public  institutions,  such  as  sana- 
toria, &c. 


Job  1150 — 0.9  \bs.  of  steel  per  sq.  ft.  Union  steel 
setters.  Cost  labor  from  store-yard  to  place  in 
floors  per  ton    $30.10 

Job  1093 — 0.825  lbs.  of  Steel  per  sq.  ft.  Non-union  »teel 
workers.  Cost  tabor  from  store-yard  to  place  in 
floor    per    ton    HM 


Is  Open  or  Closed  Shop 
Cheaper? 

A  Few  Illustrations  of  Jobs  Handled  by  Both 
Methods  to  Show  How  Costs  Compared 

By  LEONARD  C.  WASON 
President,  Aberthaw  Construction  Co.,  Boston 

I  wish  to  give  just  a  few  words  on  details  and  of 
personal  reasons  for  i)referring  to  execute  work  on 
the  open  shop  basis. 

There  are  enough  men  following  the  company  year 
in  and  year  out  to  form  the  nucleus  of  the  hand- 
working  force.  They  set  the  pace,  educate  and  tone 
up  the  strangers  whom  we  hire  as  needed.  There  is 
greater  loyalty  obtained  from  all,  and  we  can  control 
our  work.  The  job  superintendent  can  plan  ahead, 
give  his  orders  and  be  sure  he  can  carry  them  out 
without  outside  interference  from  a  walking  delegate. 
We  do  not  pay  the  price  of  skilled  labor  for  unskilled 
work.  This  eliminates  waste.  We  have  no  restriction 
of  output.  There  are  no  jurisdictional  disputes.  We 
can  change  men  from  one  task  to  another.  If  a  man 
is  a  carpenter,  jjainter  and  glazer,  we  can  very  nearly 
keep  him  busy  the  whole  year  round. 

The  estimating  department  can  predict  with  cer- 
tainty the  costs  months  ahead,  thus  we  do  not  get 
stuck  on  contracts.  The  sales  force  who  obtain  work 
on  cost  plus  fixed  fee  contracts  know  what  the  com- 
pany can  do  and  guarantee  to  do.  In  times  of  sharp 
competition  like  1921  we  can  underbid  all  comers  and 
make  or  beat  our  estimates. 

I  will  give  a  few  illustrations  of  our  own  work 
carefully  selected  so  as  to  be  directly  comparable — 
some  strictly  closed  shop,  some  open. 

Brick  partition  walls  on  concrete  base 

(.8"  and   12"). 

Examples 

Masons'  pay  $1.00  per  hour — 20  brick  per  cubic  foot. 
Job  1149A — In   summer  of  1919 — Approximately   9,000 

cu.  ft.  with  closed  shop.  Cost  labor  per  cu.  ft.  ...  $0,985 
Job  1163A — Mid-winter  of  1919 — Approximately  13,000 

cu.  ft.  with  open  shop.     Cost  labor  per  cu.  ft.   ...     0.460 


Laying  up  terra  cotta  tile  partitions 

Job  1149A — In    1919—6"    and    12"    terra    cotta,    union 

masons,   per   cu   ft $0,534 

Job  1177 — In   1919 — 8"   terra  cotta,  non-union   masons, 

per   cu.   ft X.     0.196 

Two  coat  cement  plaster  on  tile 
Job  1149A — 1,300  sq.  yds.  of  interior  work,  union  plas- 
terers.    Cost  of  labor  per  sq.  yd $1.53 

Job  177 — 1,500    sq.    yds.    of    interior    work,    non-union 

plasterers.     Cost  of  labor  per  sq.  yd 0.743 

Placing  of  slab  reinforcing  steel 
Based  on  average  weight  per  ft.  of  bars 


Making   Turbines    Noiseless 

How  an  Installation  in  a  Large  Hotel  was 
Arranged  so  as  to  Avoid  Transmiss- 
ion of  Undesirable  Sound 

Many  engineers  claim  that  the  steam  turbine  is 
superior  to  the  reciprocating  engine  for  producing 
electric  power  because  of  its  higher  fuel  economy, 
smaller  size,  and  lower  first  cost.  But  on  the  other 
hand,  some  of  the  first  installations  of  turbines  turn- 
ed out  to  be  very  noisy,  so  that  preference  has  been 
usually  given  to  engines  under  conditions  where  quiet 
operation  is  essential. 

The  engineers  of  the  new  Hotel  Ambassador  at 
New  York  were  not  satisfied  to  follow  this  practice, 
however.  They  preferred  to  use  turbines,  if  it  was 
possible  to  do  so,  and  felt  convinced  that  if  the  ma- 
chines were  properly  installed,  their  slight  hum  could 
be  suppressed.  They,  therefore,  drew  up  specifications 
for  a  thoroughly  modern  plant  for  the  Ambassador. 

The  equipment  specified  consists  of  three  200 
horsepower  non-condensing  Westinghouse  turbines, 
each  of  which  drives  a  200  kilowatt,  250-volt  direct- 
current  Westinghouse  generator.  Special  attention 
was  given  to  the  turbine  foundations  in  order  to  pre- 
vent the  vibrations  of  these  high-speed  machines  from 
being  transmitted  to  the  structure  of  the  hotel.  The 
foundations  were  to  consist  of  a  concrete  block  which 
was  to  rest  on  a  two  inch  bed  of  sand  and  was  to  be 
separated  from  the  building's  foundations  by  a  thick 
layer  of  cork  on  three  sides  and  an  open  space  on  the 
fourth  side. 

Silencing  the  Turbines 

In  spite  of  these  precautions,  however,  the  turbines 
could  be  heard  in  many  parts  of  the  hotel  as  soon 
as  they  were  started  up.  Puzzled  at  this  apparent 
failure  of  their  plans,  the  engineers  made  a  thorough 
examination  of  the  installation  and  soon  located  the 
trouble.  In  pouring  the  concrete  block,  the  cement 
had  leaked  out  into  the  cork  and  the  sand,  and  had 
formed  a  solid  mass,  thus  destroying  the  sound-absorb- 
ing cushion  that  had  been  prepared.  These  defective 
foundations  were  therefore  torn  out  and  new  ones 
were  laid.  The  rock  was  levelled,  brought  to  an 
even  surface  with  cement  and  the  four  sides  enclosed 
with  8  in.  brick  walls  up  to  the  floor  finish,  the  whole 
of  which  was  then  waterproofed.  A  two  inch  layer 
of  hair  felt  was  placed  on  the  bed,  and  a  two  inch 
layer  of  compressed  cork  placed  on  top  of  that.  Then 
came  another  layer  of  felt  and  another  of  cork,  and 
this  same  insulation  was  returned  up  the  face  of  the 
brick  walls  to  the  floor  level.  The  interior  surface  was 
again  waterproofed  with  5  ply  membrane  felt  and 
pitch,  this  returned  over  the  top  edge  of  the  side  wall 
insulation.  Into  this  insulated  waterproof  box.  a  con- 
crete block  was  carefully  poured,  which  extended 
over  the  side  wall  insulation  with  brass  drip  strip 
cast  into  the  foundation. 

This  new  arrangement  solved  the  problem.  Even 
in  the  grill  room,  which   is  directly  above  the  tur- 
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bines,  not  a  sound  from  the  engine  room  can  be  heard. 
Exhaust  Steam  Used  for  Heating 

Another  interesting  feature  of  the  Ambassador's 
power  plant  is  the  method  used  to  regulate  the  steam 
supply.  In  order  to  eliminate  boilers,  with  their 
smoke,  dirt,  and  trouble,  steam  is  not  made  on  the 
premises,  but  is  obtained  from  the  New  York  Steam 
Company.  It  comes  in  at  160  lbs.  pressure,  passes 
through  the  turbines,  and  is  exhausted  by  them  at  a 
pressure  of  7  lbs.  This  exhaust  steam  is  used  for 
heating,  making  hot  water,  operating  the  absorption 
refrigerating  machinery,  and  for  various  kitchen  and 
laundry  purposes. 

The  largest  part  of  the  demand  for  steam  is,  of 
course,  for  heating ;  and  if  the  turbines  were  operated 
with  the  same  load  all  year  round,  a  large  amount  of 
steam  would  necessarily  be  wasted  during  the  sum- 
mer months.  To  avoid  this,  a  supplementary  supply 
of  electric  power  is  obtained  from  the  New  York 
Edison  Company. 

In  winter,  therefore,  two  turbines  are  regularly 
in  use  (with  the  third  as  a  spare),  and  these  supply 
all  the  steam  and  most  of  the  power  required.  In 
summer,  however,  the  exhaust  from  one  turbine  fur- 
nishes all  the  steam  needed,  so  the  other  one  is  shut 
down,  and  a  larger  amount  of  electric  power  is  drawn 
from  the  central  station.  A  special  switchboard,  built 
by  the  Westinghouse  Company,  permits  various  com- 
binations of  circuits  to  be  supplied  by  either  the  tur- 
bines or  central  station,  in  accordance  with  the  de- 
mands for  steam.  In  this  way,  the  most  economical 
ratio  of  purchased  steam  to  purchased  electricity  can 
be  constantly  maintained. 


Canada.  A  conference  has  been  arranged  to  take  place 
on  Friday,  October  27th,  in  the  Engineering  Building, 
McGill  University,  Montreal.  The  meeting  is  called 
for  2.30  in  the  afternoon  and  all  those  having  an  in- 
terest in  the  matter  are  cordially  invited  to  attend." 


Investigation  of  Roofing  Materials 

H.  G.  Smith,  Dominion  Fire  Commissioner,  Ot- 
tawa, has  issued  a  general  invitation  to  all  interested 
parties  to  be  present  at  a  special  conference  on  roofing 
materials.  The  conference  will  be  held  in  Montreal 
on  October  27  and  Mr.  Smith  makes  the  following 
announcement: 

"In  respect  to  the  testing  of  the  comparative  fire- 
resistance  of  roofing  materials,  the  recently  appointed 
investigating  committee  composed  of  Professors  H. 
M.  MacKay  (chairman),  R.  DeL.  French  and  F.  M. 
•G.  Johnson  is  desirous  of  meeting  the  authorized 
representatives  of  manufacturers  and  agents  supply- 
ing   various    forms    of    roofing    materials    for    use    in 


Assist  Fire  Sufferers 

As  a  contribution  to  the  relief  of  Northern  Ontario 
conditions,  the  firm  of  Frank  Barber  and  Associates, 
Limited,  have  ofifered  to  the  government  their  ser- 
vices and  advice  in  rehabilitation.  This  ofTer  sub- 
mitted through  the  government,  has  been  accepted  by 
Mayor  LeHeup  of  Haileybury,  and  Mr.  Horace  L. 
Seymour,  town  planning  engineer  of  the  firm,  left  for 
Haileybury  on  Oct  12.  While  employed  on  town 
planning  work  with  the  Dominion  government,  Mr. 
Seymour  was  engaged  in  the  replanning  of  the  de- 
vasted  area  of  Halifax  after  the  explosion  there  in 
1917.  He,  therefore,  goes  with  experience  that  is  in- 
valuable  in  the  present  circumstances. 


The  Thomas  Register  of  Manufacturers 

The  thirteenth  annual  edition  of  Thomas  Register  of 
American  Manufacturers  has  just  been  published,  being 
4,500  pages  in  size,  cloth  bound,  and  while  listing  only  the 
products  and  raw  materials  from  United  States  sources  of 
supply,  is  used  by  nearly  700  purchansing  agents  and  buy- 
ers for  Canadian  concerns.  The  book  is  divided  into  three 
main  sections.  Over  300,000  makers  of  70,000  articles  or 
products  are  listed  in  the  first  section,  there  being,  for  ex- 
ample, 2,016  kinds  of  machinery  classified,  with  the  names 
of  the  makers  of  each  kind  given.  There  are  99  kinds  of 
acid  classified,  285  kinds  of  brushes,  85  kinds  of  leather,  119 
kinds  of  pins,  63  kinds  of  soaps,  242  kinds  of  valves,  65  kinds 
of  wax,  etc.  In  another  section  all  the  manufacturers  are 
listed  alphabetically,  with  addresses  of  head  and  branch 
offices,  officers  of  the  company,  etc.  An  exclusive  feature 
is  the  capital  rating  showing  the  size  of  each  concern,  giv- 
ing the  reader  knowledge  whether  the  firm  is  a  hundred 
million  corporation  or  a  small  forty  thousand  factory  with 
limited  capacity.  A  third  section  lists  50,000  branded  arti- 
cles with  the  names  and  addresses  of  the  makers  of  these 
trade  named  products.  There  is  also  a  list  of  exporters 
and  importers,  with  a  directory  of  banks,  commercial  organ- 
izations and  trade  publications.  The  Thomas  Publishing 
Company,  New  York,  is  represented  in  Canada  by  the 
Canadian  buyers  Register  Company,  91  Constance  Street, 
Toronto.  The  price  of  the  book  is  $17.50  delivered  in 
Canada. 


Comparative  Statement  of  Contracts  Awarded 

According  to  Geographical  Divisions               Ontario  Quebec  Maritime 

September,    1922    $13,984,000  $  7,238,700  $  1,234,000 

September,    1921    9,153,600  5,792,000  896,900 

September.    1920    8,151,300  3,490,000  1,731,300 

September,    1919    9,792,300  3,461,000  1,167,900 

9  month.s,  1922  ...1 117,587,500  49,179,500  9,154,000 

9  months,  1921  85,181,800  48,591,700  7,057,600 

9  months,  1920  92,076,900  44,340,700  17,377,600 

9  months,  1919  : 67,120,800  37,656,000  12,656,500 

According  to  Classifications  or  Types            Residential  Business  Industrial 

September,    1922    $  9,534,100  $  6,275,600  $  5,170,200 

September,    1921    8,116,800  8,056,500  886,400 

September,    1920    4,032,900  6,318,300  2,342,500 

September,  1919  4,917,000  5,661,600  3,422,200 

9  months,  1922  81,015,800  61,364,700  19,267,700 

9  months    1921                   57,451,300  71,417,500  13.252,300 

9  months,  1920 45,868,300  74,373,200  55,022,100 

9  months    1919                       34,875,600  43,604,600  37,259,900 


in  Canada 


Western 

$  6,856,800 

3,723,200 

7,447,500 

2,422,700 

37,726,200 

44,546,700 

59,495,100 

21,371,100 

Engineering 

$  8,333,600 

2,506,000 

8,126.400 

2,843,100 

51,999,000 

43,256,700 

38,026,700 

23,064,300 


Total 

I  29,313,500 

19,565,700 

20,820,100 

16,843,900 

213.647,200 

185,377,800 

213,290,300 

138,804,400 

Total 

$29,313,500 

19,565,700 

20,820,100 

16,84'3,900 

213,647,200 

185,377,800 

213.290,300 

138,804,400 
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Weekly  House  Suggestion  No.   40 


Mr.  D.  W.  Nasmith,  of  282  St.  Clair  Ave.  E.,  is 
the  designer  and  builder  of  this  moderate-priced,  bet- 
ter-class dwellinK  which  is  located  in  the  beautiful 
Moore  Park  district  of  Toronto.  The  exterior  con- 
struction is  made  up.  of  brick  foundations  and  smooth 
finished  stucco  walls,  with  rough  sawn,  stained  wood 
trim  on  front  and  rear  porches  and  door  and  window 
openings.  The  windows  are  all  of  the  French  case- 
ment tyi)e  and  the  roofing  is  of  wooden  shingles,  stain- 
ed to  match  the  trim.  As  will  be  seen  by  a  glance  at 
the  plans,  these  do  not  tally  with  the  illustration,  but 
in  actual  construction  the  plans  were  just  reversed. 

The  floor  throughout  the  house  is  of  oak  and  the 
trim  whitewDod.  finished  walnut  on  the  ground  floor, 
with  the  exception  of  the  kitchen.  The  living  room 
is  a  large,  bright  room  and  is  equipped  with  a  hand- 
some brick  fireplace.  This  room  is  connected  with  the 
dining  room  through  a  wide,  open  doorway.  The  din- 
ing room  also  has  entrances  on  kitchen  and  back 
verandah.  The  kitchen  is  finished  in  a  French  gray 
and  is  equipped  with  a  built-in  refrigerator,  iced  from 
the  outside,  and  built-in  flour  bin  and  cupboards.  A 
roomy  pantry  is  situated  to  the  rear  of  the  kitchen. 

The  layout  of  rooms  on  the  bedroom  floor  is  con- 
venient but  not  unusual,  and  includes  a  sleeping  porch 
over  the  rear  verandah.  The  bathroom  and  toilet  are 
combined,  the  room  being  finished  in  white  enamel  and 
equipped  with  built-in  shelves  for  linen. 


The   basement   contains    the    usual    coal,   fruit   an{) 
storage  space,  also  iaundry  and  boiler  room. 


.\  feature  out  of  the  ordinary  in  this  house  is  the 
chimney  location.  By  a  glance  at  the  plan,  it  will 
be  seen  that  it  has  been  carried  up  through  the  centre 
of  the  house,  thus  allowing  the  central  location  of  the 
fireplace  on  the  ground  floor. 

There  is  a  garage  located  at  the  rear,  finished  to 
match  the  general  tone  of  the  house  and  with  drive- 
way direct  to  the  street  at  the  front. 


V<nicr-i" 


MICONT 


■  f  t;io»hD  -f  LOOR-Pian. 


J'tCQtlD.M001>.Pl*w. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Mr.  George  W.  Lee,  chairman  of  the  T.  &  N.  O.  Rail- 
way, estimates  the  total  loss  sustained  in  the  recent  disastrous 
fires  in  Northern  Ontario  at  between  $7,000,000  and  $8,000,000. 

The  new  Gait-Hamilton  highway  will  be  opened  early 
next  month.  Night  gangs  arc  now  employed  hurrying  this 
work  to  completion. 

The  Trussed  Concrete  Steel  Co.,  of  Montreal,  has  re- 
ceived a  contract  to  supply  the  reinforced  steel  for  the 
$200,000  school  and  residence  for  the  Catholic  School  Com- 
mission at  Montreal. 

The  10-storey  building  which  was  rumored  for  con- 
struction some  time  ago  at  the  corner  of  Richmond  and 
Sheppard  Streets,  Toronto,  will  go  ahead.  Permit  for  this 
building  was  issued  by  the  City  Architect's  department  re- 
cently.    The  building  will  cost  $400,000. 

According  to  a  recent  statement,  1,500  homes  were  des- 
troyed in  the  Northern  Ontario  fires.  The  Fire  Relief  Com- 
mittee is  supplying  free  lumber,  doors,  windows,  etc.  to  each 
family  in  the  burned  area,  for  the  construction  of  temporary 
shacks.  Mr.  A.  J.  Young,  chairman  of  the  committee,  esti- 
mates that  it  will  cost  about  $500,000  to  provide  temporary 
shelters  for  these  families. 

The  experimental  plant  at  McMurray,  Alta.,  for  the  ex- 
traction of  oil  and  asphalt  from  the  tar  sand  deposits  of 
this  district,  has  completed  its  first  year's  operation  and  has 
been  closed  down  till  spring.  Mr.  Thos.  McMurray,  one  of 
the  officials  of  the  company  carrying  out  these  experiments, 
has  expressed  himself  as  satisfied  with  the  results  obtained 
in  this  year's  operation  and  states  they  have  justified  all 
expectations. 

The  third  annual  dinner  and  election  of  officers  of  the 
Hamilton  Chapter  of  the  Ontario  Association  of  Architects 
was  held  recently  at  the  Royal  Connaught  hotel.  The  fol- 
lowing list  of  new  officers  resulted;  President,  Mr.  Stewart 
McPhie;  vice-president,  Mr.  George  T.  Evans;  secretary,  Mr. 
Herbert  E.  Murton,  and  treasurer.  Mr.  William  Evans.  The 
executive  committee  consists  of  Messrs.  W.  Souter,  F.  W. 
Warren  and  J.  A.   Robertson. 

The  Winnipeg  Housing  Commission  made  its  annual 
inspection  of  the  construction  work  carried  out  under  its 
jurisdiction  this  year  and  has  reported  unanimous  approval 
of  the  work.  This  year's  program  consisted  of  the  building 
of  225  homes,  some  of  which  are  still  under  construction, 
representing  a  financial  investment  of  $855,800.  Houses 
built  to  date  under  the  commission  aggregate  $2,287,337  in 
value,  and  include  bungalow  and  two-storey  homes  erected 
in  various  designs  and  constructed  of  brick,  hollow  tile,  stucco 
and  frame. 

The  Board  of  Directors  of  the  Regina  Exhibition  Asso- 
ciation have  planned  the  following  program  of  development 
for  the  provincial  annual  fair  and  will  ask  the  city  to  issue 
15-year  debentures  to  defray  the  amount  required  for  the 
carrying  out  of  this  program.  The  improvements  planned 
are: — Women's  and  Arts  Building,  $25,000;  Industrial  Ex- 
hibits Building,  $25,000;  Sask.  Government  Building,  $25,000; 
Implement  Building  Remodelled.  $13,000;  Sewer  and  Water 
Installations,  $8,000;  Stalls  for  Horse  Barn,  $3,000;  Band 
Stand,  $1,000;  Administration  Offices,  $4,500;  Incinerator, 
$500;     Total,  $105,000. 


A  newspaper  report  states  that  a  Hamilton  man,  J.  Flem- 
ing, has  perfected  a  fireproof  paint  for  shingles.  The  report 
ot  the  test  carried  out  at  the  Central  Fire  Station,  Hamilton, 
reads  as  follows:  ".\t  the  Central  Fire  Station  experiments 
were  carried  out  with  shmgles  treated  with  the  new  com- 
pound, and  although  these  were  liberally  coated  with  coal 
oil,  the  flames  refused  to  spread  to  the  wood,  and  a  charred 
surface  was  easily  brushed  oft  after  the  test.  Building  in- 
spector Whitelock  has  voiced  his  commendation  of  the  new 
paint." 

Municipalities  throughout  Quebec  are  taking  advantage 
of  the  grants  of  30  per  cent,  of  the  total  cost  of  the  installa- 
tion of  fire  protection  systems  given  by  the  provincial  govern- 
ment, according  to  Mr.  P.  J.  Jobin,  onejjf  the  fire  inspectors, 
who  returned  to  Quebec  City  from  a  lengthy  trip  through 
the  province.  In  the  last  six  months  eighteen  municipalities 
have  fallen  in  line  and  undertaken  expenditures  ranging  from 
$10,000  to  $20,000  to  protect  their  residents.  .\t  four  munici- 
palities tests  are  being  made,  he  said,  and  before  many  months 
the  protection  system  will  be  in  operation  there  also.  Those 
four  municipalities  are  St.  Gregoire  de  Montmorency,  La- 
teriere,  Port  Alfred  and  St.  Raphael. 


Personal 

Mr.  Harry  E.  Waterman  has  announced  his  retirement 
as  secretary  of  the  Harbor  Commission  at  Hamilton.  Mr. 
Waterman  has  been  connected  with  the  commission  in  the 
above  capacity  for  the  past  10  years. 

Mr.  C.  L.  Moore  was  recently  tendered  a  banquet  and 
presented  with  a  gold  headed  cane  on  the  occasion  of  his 
retirement  from  the  managership  of  the  Goderich,  Ont., 
branch  of  the  Dominion  Road  Machinery  Company.  Mr. 
Moore  had  been  manager  of  this  branch  for  about  10  years. 

Mr.  C.  Davis  Goodman  recently  opened  an  office  for  the 
practice  of  architecture  at  Suite  34,  14  St.  John  St.,  Mon- 
treal, and   would   like   to  receive   manufacturers'   catalogs. 


Obituary 

Mr.  James  Smith,  bridge  contractor  of  St.  Thomas,  Ont.. 
died  in  that  city  recently.  Deceased  was  born  in  Townsend 
township,  Norfolk  County,  Ont.,  68  years  ago  and  had  re- 
sided in  St.  Thomas  for  the  past  30  years.  He  was  connected 
with  the  Michigan  Central  Railway  as  bridge  builder,  several 
of  the  bridges  on  the  Canadian  division  having  been  built 
under   his   direction. 

Mr.  Thomas  J.  Robitaille,  a  well-known  figure  in  Eastern 
Canada  construction  circles,  died  a  short  time  ago  at  the 
Lake  Edward  sanitorium.  Deceased  was  born  and  educated 
at  St.  Raymond,  Quebec,  and  later  went  to  Quebec  City, 
where  he  held  the  position  of  superintendent  of  construction 
at  the  Quebec  harbor  for  some  time.  The  latter  part  of 
his  life  had  been  spent  in  Montreal,  where  he  had  been  con- 
nected with  the  William  I.  Bishop  Construction  Company, 
as   superintendent   of  construction.  , 


Trade  Incorporations 

Les  Habitations  Royal-Roussilon,  Limitee,  with  head 
office  at  Quebec,  capital  $20,000,  to  carry  on  a  building  busi- 
ness, specializing  in  workmen's  dwellings. 

Brown  &  Forhan.  Ltd.,  capital  $40,000  have  opened  office 
at  704  Excelsior  Life  Bldg.,  Toronto.  The  company  has 
secured  land  in  North  Toronto  and  intends  erecting  a  number 
of   residences   next   spring. 
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Construction's  Big  Problem 


A  man  lonj^-  in  the  lonstruction  business  has  writ- 
ten in  a  recent  letter  to  the -Associated  General  Con- 
tractors his  personal  o|)inions  regarding  labor  in  the 
industry.  His  letter  which  was  more  or  less  prompt- 
ed by  a  circular  he  had  received  from  the  Research 
Department  of  the  Brotherhood  of  Locomotive  Fire- 
men and  ICiiginemen,  is  interesting  Ijecause  it  suggests 
a  new  i)lan  ior  the  handling  of  labor. 

"'i'his  circular,"  he  writes,  "is  interesting,  as  being 
the  first  intimation  1  have  seen  of  anybody  connected 
with  the  Big  Four  Brotherhood  giving  a  tinker's  dam 
what  anybody  thought  of  them.  You  know  and  I 
know  what  is  the  matter  with  the  railroads.  It  is 
too  much  specialization,  and  it  is  the  same  trouble 
that  is  the  tnatter  with  the  workmen  in  the  building 
trades.  When  an  engine  comes  into  a  round  house 
at  night  and  needs  a  new  steam  nozzle,  and  they  have 
to  call  out,  first,  a  boiler  maker  and  his  helper  to  open 
the  door  and  pay  him  for  8  hours  each,  even  though 
they  do  not  do  another  tap  of  work  to  complete  the 
job,  and  they  have  to  call  out,  under  the  same  con- 
ditions, a  mechanic  and  bis  helper  and  a  pipe  fitter  and 
his  hel])er,  when  the  whole  job  could  have  been  done 
in  an  hour  or  two  by  a  handy  man  hel])ing  himself, 
we  see  what  a  deplorable  situation  industry  is  ap- 
proaching. 

"A  large  Eastern  manufacturer  recently  let  a  con- 
tract to  us  for  a  warehouse.  Four  New  York  concerns 
bid  on  the  work,  and  their  bids  ran  from  $150,000  to 

$160,000,    Fpur  Atlanta  concerns  bid  pn  it.    Our  low 


bid  was  $116,000.  From  that  they  ran  up  to  $132,000. 
The  difference  between  these  sets  of  figures  is  largely 
accounted  for  by  having  high-priced  structural  iron 
workmen  put  up  the  steel,  high-priced  carpenters  nail- 
ing down  flooring  and  other  high-priced  artisans 
doing  the  things  that  common  labor  should  largely 
do. 

"I  feel  that  the  greatest  problem  facing  construc- 
tion industry  today  is  the  proper  handling  of  labor. 
This  company  works  union  men  and  it  works  non- 
union men  and  it  works  them  together  and  it  pays 
a  man  what  he  can  earn  and  the  good  men  like  it  and 
the  bad  men  don't,  as  is  to  be  expected. 

"Last  week  I  had  a  call  from  two  of  the  pillars 
of  the  local  carpenters'  union  here  who  have  been  on 
my  pay  roll  for  several  months  past.  They  stated 
that  they  had  come  to  the  conclusions  that  unions,  as 
at  i)resent  organized,  were  a  mistake,  and  they  asked 
me  to  organize  a  union  of  my  own  mechanics  and 
invite  a  few  of  the  other  contractors  to  join  in  with 
their  men.  Among  the  objects  of  the  union,  they 
wanted  to  provide  that  both  employer  and  employee 
to  be  represented  in  the  discussion  of  problems  in 
which  both  were  vitally  interest€d,  that  skill  and  the 
increase  in  production  be  of  paramount  importance 
and  be  recognized  in  the  case  of  any  individual  show- 
ing unusual  skill  and  ability,  and  that  arrangements 
be  made  with  some  life  insurance  company  which 
would  secure  for  the  men,  as  a  class,  the  life  and 
death  benefits  which  they  now  enjoy  from  other 
unions. 

"1  am  investigating  the  possibility  of  doing  some- 
thing like  this;  and  it  seems  to  me  that  in  some  such 
way  lies  the  solution  of  our  industrial  unrest. 

"I  am  giving  you  these  views  roughly  as  they 
come  to  me.  If  we  cannot  agree  on  the  fundamentals, 
such  as  responsibility  of  both  contracting  parties,  an 
honest  day's  work  for  an  honest  day's  pay,  and  the 
measure  of  a  man  by  his  production,  we  had  better 
give  up  trying  to  elevate  the  industry." 

There  is  no  doubt  that  the  whole  labor  problem 
is  the  most  serious  one.  We  are  primarily  interested 
in  the  best  system  to  meet  modern  conditions  in  the 
construction  industry  and  to  best  meet  the  needs  of 
the  future.  The  best  system  must  be  founded  on 
fundamental  principles  and  to  evolve  those  principles 
necessitates  the  opinions  of  those  directly  involved, 
.■^ucli  o|)inions  are  invited. 

Wages  for  Out'of-Town  Work 

If  contracting  work  is  done  away  from  the  home 
town  of  the  contractor  should  the  local  wage  scale 
prevail  or  the  rates  that  are  current  in  the  city  from 
which  the  contractor  comes?  This  wage  problem, 
to  which  the  Associated  General  Contractors  of 
America  are  drawing  attention,  is  one  that  demands 
a  settlement  that  will  be  a  rule  for  settling  similar 
|)roblems  in  all  cities.  In  many  cases  the  high  scale 
prevalent  in  the  city  from  which  the  contractor  comes 
is  insisted  upon  even  though  the  work  in  another 
town  is  done  by  the  local  labor  who  accepted  the 
local  scale  in  that  town. 

.\  case  at  hand  is  one  wherein  a  painting  sub- 
contractor sent  his  foreman  from  one  city  with  a  $1 
scale  to  another  with  an  85  cent  scale.  The  foreman 
hired  local  painters  who  had  been  working  under  this 
local  scale  pf  85  cents.    They  demanded  $1  per  hour, 
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No.  86 


Canada's  Engineers— G.  V.  White,  C.M.G. 


Colonel  the  Honorable  Gerald  Vemer  White, 
C.B.E.,  B.Sc,  Senator,  was  born  in  Pembroke, 
Ont,  on  July  6,  1879.  He  is  the  son  of  the  late 
Hon.  Peter  White,  former  speaker  of  the  House 
of  Commons  for  several  years. 

Sen-ator  White  received  his  early  education 
in  the  public  and  high  schools  of  Pembroke, 
later  entering  McGill  University,  Montreal,  grad- 
uating therefrom  in  1901  vnth  the  degree  of  B.Sc. 
in  mining  engineering.  Upon  leaving  the  uni- 
versity, his  first  occupation  was  in  the  service 
of  the  Canadian  Pacific  Ry.  going  to  British  Co- 
lumbia to  investigate  mining  properties  there.  In 
1902  he  entered  the  employ  of  the  Dominion  Iron 
&  Steel  Co.,  at  Sydney,  N.  S.,  where  he  remained 
for  a  year  and  a  half,  returning  then  to  Pembroke 
to  become  associated  with  his  father  in  the  lum- 
ber business.  Upon  the  death  of  his  father  in 
1906,  he  entered  politics  and  was  elected  to  the 
House  of  Commons  succeeding  his  father.  He 
was  re-elected  in  1908  and  1911.  In  the  general 
election  of  1917  he  was  not  a  candidate  being 
overseas  at  that  time.  Colonel.  White  joined  the 
active  militia  in  1904  and  enlisted  in  November 
1915  as  Major  going  overseas  in  May  1916  as 
second  in  command  of  the  224th  Canadian  For- 
estry Battalion.  He  was  promoted  to  Lieut. 
Colonel  in  September  of  that  year  and  made 
Colonel  in  April  1917  and  appointed  Director  of 
Timbei-  Operations,  Canadian  Forestry  Camps,  in 
June  1917.  He  returned  to  Canada  in  August 
1919.    In  recognition  of  his  distinguished  services 


during  the  war  Colonel  White  was  created  a 
Commander  of  the  British  Empire  on  January 
1,  1918.  He  was  appointed  to  the  Senate  in  1919 
representing  the  district  of  Pembroke.  Colonel 
White  is  a  director  of  the   Steel  Equipment  Co. 


White 


of  Canada  as  well  as  a  director  of  other  import- 
ant Canadian  corporations.  He  is  a  member  of 
the  University  Club  of  Montreal  and  the  Delta 
Upsilon   Fraternity. 

Senator  White  was  elected  president  of  the 
Ottawa  Valley  McGill  gfraduates  a  year  ago  and 
was  again  chosen  this  year. 


which  the  foreman  refused  to  pay,  and  so  they  struck, 
tying  up  the  job.  In  another  particular  case,  to  pay 
the  high  rate  would  mean  an  additional  $1,500  on 
the  cost  of  the  job.  The  same  sub-contractor  is  do- 
ing work  in  two  other  cities  and  is  paying  only  the 
local  scale. 

If  the  principle  is  to  pav  the  local  scale  regardless 
of  where  the  contractor's  home  ofifice  is,  that  is  one 
settlement;  if  it  is  to  pay  the  scale  prevalent  in  the 
home  office  town,  that  is  another;  but  if  the  principle 
is  to  pay  the  highest  scale,  with  no  distinction  as  to 
whether  or  not  the  work  is  done  by  local  labor  of  the 
local  town  or  home  town,  that  is  still  another  me- 
thod of  settlement. 


The  Canadian  Good  Roads  Association 

Mr.  Geo.  A.  McNamee,  the  secretary  of  the  Cana- 
dian Good  Roads  Association,  has  written  to  "The 
Contract  Record"  outlining  the  activities  of  the  or- 
ganization.   His  letter  follows: 

"Our  activities  since  the  convention  have  been  ad- 
dressing various  road  organizations  and  municipalities 
throughout  Canada  on  the  subject  of  roads.  The 
chairman  of  our  executive  has  just  recently  returned 


from  the  Maritime  Provinces,  where  he  addressed 
several  meetings. 

"I  would  say  that,  summing  up  the  road  situation 
in  Canada,  the  current  year  has  been  the  most  active 
we  have  experienced  in  the  matter  of  actual  construc- 
tion and  maintenance. 

"We  are  starting  arrangements  for  the  10th  annual 
convention  of  our  association,  which  will  be  held  in 
either  Montreal,  Ottawa,  or  Toronto,  most  likely  in 
the  fall  of  1923.  We  find  that  it  will  be  necessary  to 
start  this  early  in  the  new  year  in  view  of  the  elabor- 
ate plans  which  our  executive  have  in  mind,  in  con- 
nection with  this  and  future  conventions. 

"We  are  also  endeavoring  to  have  the  next 
World's  international  roads  congress  held  in  this 
country,  following  the  Seville,  Spain,  congress,  and 
plans  are  afoot  to  this  end. 

"Further  activities  for  the  early  part  of  1923  will 
include  obtaining  the  collaboration  of  each  one  of  the 
3,500  municipalities  in  Canada  in  the  matter  of  im- 
proved roads ;  the  enlisting  of  a  larger  active  member- 
ship ;  and  propaganda  dealing  with  uniform  regula- 
tions and  safety  on  the  highways. 

"We  are  enlarging  our  ofiice  space  and  staflf  and 
on  the  whole  we  look  forward  to  an  active  wind  up  of 
the  present  year,  and  throughout  the  whole  of  1923," 
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Concrete  Post  Gaps  Double  Fire  Endurance 
of   Heavy   Structural  Timbers 

Extensive  Tests   Demonstrate  the   Effectiveness  of  Fireproof  or  Insulated 

Gaps  on  Timber  Columns  When  Subjected  to  Fire — A  Far- 

Reaching  Effect  on  Mill  Construction 

By  THEODORE  F.  LAIST 
Chicago  Representative,  National  Lumber  Manufacturers  Association. 


The  important  conclusion  reached  as  a  result  of 
a  series  of  tests  recently  carried  on  at  the  Bureau  of 
Underwriters,  207  East  Ohio  Street,  Chicago,  may  be 
stated  briefly  and  in  general  terms  as  follows: 
•  The  fire  endurance  classification  of  a  nominally  12 
inch  by  12  inch  select  structural  long  leaf  Southern 
pine  or  Douglas  fir  column  of  ordinary  length,  may 
be  more  than  doubled  if  the  ends  are  adequately  pro- 
tected against  fire.  It  appeared  from  these  tests  that 
instead  of  a  thirty-five  minute  endurance  rating,  a 
one  and  one-quarter  hour  rating  may  safely  be  given 
providing  the  steel  caps  as  ordinarily  used  are  in- 
sulated or  a  concrete  cap  is  used,  thus  preventing  the 
crushing  and  brooming  of  the  wood  fibres  under  the 
cap  and  causing  failure  long  before  the  sectional  area 
of  the  column  is  otherwise  reduced  to  a  point  of  fail- 
ure. It  has,  also,  been  shown  that  such  adequate  fire 
l)rotection  for  the  ends  of  timber  columns  in  mill  con- 
struction buildings  may  be  obtained  by  reinforced 
concrete  post  caps  such  as  were  used  in  these  lab- 
oratory tests.  While  such  caps  have  been  success- 
fully devised  for  experimental  purposes,  so  far  they 
have  not  been  commercially  produced,  nor  have  such 
tests  been  made  upon  caps  supporting  girder  loads. 

While  in  this  series  of  tests  no  experimental  work 
was  done  with  steel  or  cast-iron  caps,  it  is  apparent 
that  consideration  of  the  results  obtained  would  sug- 
gest that  adequate  insulation  for  the  ends  of  timber 
columns  may  be  obtained  from  the  installation  of 
fire-proof  ma.terials  on  the  exposed  faces  of  standard 
steel  or  cast-iron  post  caps.  Other  methods  of  in- 
sulating metal  caps  have  so  far  not  been  successful 
for  it  has  been  determined,  by  actual  test,  that  inter- 
posing insulating  materials  of  various  kinds  and  thick- 
ness between  the  metal  post  caps  and  the  ends  of  the 
timber  columns  does  not  prevent  failure  of  the  col- 
umns by  local  end  crushing,  when  loaded  and  exposed 
to  fire. 

These  are  the  important  conclusions  which  may 
be  drawn  from  the  series  of  tests  carried  on  at  the 
request  of  the  National  Lumber  Manufacturers'  Asso- 
ciation. That  the  knowledge  thus  gained  will  have  in 
time  a  far  reaching  effect  on  mill  construction  is  ob- 
vious. The  way  has  been  pointed  out  for  further  in- 
vestigation in  the  design  of  the  most  commercially 
practical  cap.  The  concrete  cap  has  solved  the  prob- 
lem and  there  is  the  alternative  of  using  a  protected 
steel  cap.  The  mechanical  difficulties  of  so  insulating 
the  standard  metal  cap  as  to  achieve  the  required 
result  should  involve  no  great  difficulty.  While  the 
concrete  caps  used  in  the  experimental  work  did  not 
sustain  girder  loads,  sufficient  is  known  in  regard  to 
the  design  of  structural  members  of  concrete  and  the 
behavior  of  reinforced  concrete  under  fire  and  similar 
conditions  to  justify  the  assertion  that  no  difficulty 
need  be  anticipated  in  this  direction.    The  tests,  also, 


verified  the  greater  superiority  in  fire-resistance  of 
timber  construction  to  unprotected  steel  or  cast-iron 
framing. 

It  may  be  interesting  to  follow  the  history  of  the 
development  of  this  work  and  review  briefly  the  tests 
which  lead  up  to  these  investigations. 

Previous   Tests   of   Unprotected   Columns 
The  circumstances  which  led  to  the  tests  and  which 


Concrete  caps  considerably  lengthened  the 

time   during   which    timber   columns 

withstood  fire 


eventually  became  the  basis  for  the  above  stated  con- 
clusions, were  brought  about  by  observations  made 
during  a  series  of  106  fire  tests  of  loaded  columns  of 
various  materials,  which  were  carried  on  during  1917 
and  1918  at  the  Underwriters'  Laboratories  and  con- 
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ducted  jointly  by  the  Associated  Factory  Fire  In- 
surance Companies,  The  National  Board  of  Fire  Un- 
derwriters and  the  Bureau  of  Standards*.  Among 
this  series  were  included  six  tests  of  timber  columns, 
four  of  the  columns  being  unprotected,  the  others 
being  protected  by  various  means.  The  latter  are  of 
no  special  interest  and  have  no  direct  connection  with 
the  subject  of  this  report.  Four  of  the  columns  tested 
at  the  time  were  made  of  long  leaf  pine  and  two  of 
Douglas  fir.  The  post  caps  used  were  of  steel  of 
standard  design.  The  time  of  failure  of  the  unpro- 
tected timber  columns  varied  from  thirty-five  to  fifty 
minutes.  The  failures  were  localized  in  each  case 
at  the  bearings  with  the  metal  caps,  and  occurred  at 
the  end  of  the  column  in  contact  with  the  steel  or 
cast-iron  caps,  through  crushing  and  brooming  of  the 
fibres  followed  by  slipping  or  failure  oi  the  cap. 
Because  of  such  premature  failure  the  full  resistance 
of  the  columns,  under  conditions  generally  assumed 
in  the  column  formulas,  was  not  obtained.  During 
the  test  of  the  unprotected  columns,  the  deformation 
at  the  bearing  increased  rapidly  after  the  first  twenty 
minutes,  and  at  the  time  of  failure  was  in  excess  of 
three  inches. 

In  all  cases  the  action  of  the  steel  column  cap  ac- 
celerated the  failure  of  the  wooden  column.  Incident- 
ally it  may  be  stated  that  it  was  found  that  timber 


tory  experiments  were  made  by  the  Underwriters' 
Laboratories  from  the  design  of  Mr.  S.  H.  Ingberg, 
Physicist,  Bureau  of  Standards.  To  make  the  con- 
struction generally  available  a  patent  dedicated  to  the 
public  was  applied  for  and  granted. 

Details  of  the  Apparatus  Used  in  the  Tests 

The  equipment  used  in  the  tests  was  the  standard 
equipment,  for  fire  and  load  tests,  of  the  Underwrit- 
ers' Laboratory,  comprising  a  carriage  and  traveling 
crane  for  handling  the  test  samples,  a  furnace,  a  hy- 
dro-pneumatic press  for  applying  load,  means  for  de- 
termining deformations  and  instruments  for  indicat- 
ing temperatures. 

The  combustion  chamber  is  seven  feet  square  by 
twelve  feet  high,  and  for  purposes  of  observation  its 
walls  are  provided  with  observation  holes  glazed  with 
mica.  Heat  is  furnished  by  means  of  four  gas  burners 
located  at  the  lower  corners  of  the  combustion  cham- 
ber. 

The  hydro-pneumatic  press,  used  for  applying  load 
to  the  columns,  is  designed  to  maintain  a  constant 
load  during  the  test  and  during  the  failure  of  the  sam- 
ple. The  operating  medium  is  water.  The  main  pis- 
ton of  the  press  is  36  inches  in  diameter.  The  ap- 
paratus has  a  load  capacity  of  545,000  pounds  and 
has  been  calibrated  by  the  Bureau  of  Standards.  The 
accuracy  of  loading  within  the  range  employed  in  the 


Concrete  post  caps  after 
exposure  to  fire  until  the 
failure  of  the  columns.  The 
cracking  in  the  case  of  the 
centre  cap  was  not  a  primary 
failure  but  due  to  the  lateral 
thrust  developed  by  the  col- 
umn at  the  moment  of  failure 


columns  resist  severe  fire  exposure  longer  than  do 
unprotected  steel  columns  which  has  been  demon- 
strated in  many  fires  in  buildings. 

Plan  of  Investigation 

The  object  of  this  investigation,  conducted  at  the 
request  of  the  National  Lumber  Manufacturers  As- 
sociation and  carried  on  during  1921,  was  to  study  the 
nature  and  extent  of  the  deformation  accruing  at  the 
ends  of  loaded  timber  columns  in  contact  with  metal 
post  caps,  exposed  to  fire,  under  conditions  similar  to 
those  existing  in  the  series  mentioned  in  the  previous 
paragraph. 

A  further  study  was  made  for  the  purpose  of  de- 
termining the  feasibility  of  preventing  local  crushing 
at  the  ends  of  the  column  by  interposing,  insulating 
materials  between  the  metal  caps  and  the  wood  of 
the  columns.  This  method  having  been  found  un- 
satisfactory, it  was  determined  to  substitute  a  rein- 
forced concrete  cap  of  special  design  and  finally  to 
obtain  information  regarding  the  ultimate  resistance 
to  fire  of  loaded  timber  columns  in  which  failure  by 
local  crushing  at  the  ends  did  not  occur. 

The  reinforced  concrete  caps  used  in  these  labora- 

*The  results  of  these  tests  have  been  published  in  a  report  issued  in 
January  1921.  "Fire  Tests  of  Building  Columns,"  printed  by  Under- 
writers Laboratories,  207  E.   Ohio   St.,   Chicago   Illinois. 


present  series  of  tests  is  believed  to  be  within  two 
per  cent. 

The  apparatus  for  measuring  deformation,  employ- 
ed for  the  tests  on  wooden  columns,  was  one  by 
means  of  which  the  downward  motion  of  the  press 
piston  may  be  indicated  during  the  progress  of  the 
test. 

For  measuring  temperatures,  four  Hoskins  ther- 
mo-couples, mounted  in  steel  pipe  protecting  tubes, 
are  inserted  in  the  furnace  at  various  heights  above 
the  base.  Measurements  of  temperatures,  on  the  sam- 
ples, or  within  the  samples,  are  provided  for  by  means 
of  thermo-couples  of  such  material  and  location  as  are 
adapted  for  the  particular  conditions. 

Description  of  Samplest 
A  description  of  the  samples  used  in  one  of  the 
tests  will  generally  apply  to  all  six  tests.  For  three 
of  the  tests  the  columns  employed  were  of  dense  grade 
Southern  long  leaf  pine,  nominally  12  by  12  inches  in 
cross  section  and  for  the  remaining  three  the  columns 
were  of  Douglas  fir.     In  every  case  the  columns  were 

tFor  the  description  of  the  samples  and  the  information  used  in  pre- 
paring the  condensed  report  of  the  results  obtained  from  the  series  of 
six  tests  on  wooden  columns  I  am  indebted  to  a  preliminary  report  pre- 
pared by  Mr.  J.  B.  Finnegan,  associate  engineer  of  the  Underwriters' 
Laboratories,    under    whose    immediate    charge    the    tests    were    conducted. 
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ai)proximately  10  feet  10  inches  long  and  nominally 
12  by  12  inches  in  cross  section. 

'I'he  Post  Cap  was  one  especially  devised  for  this 
series  of  tests,  and  to  which  reference  has  been  made 
previously.  The  reinforcement  was  made  of  ^  inch 
Havemeyer  rods,  bent  by  hand,  and  welded  at  all  sur- 
faces of  contact.  The  concrete  was  made  of  3  parts 
(by  volume)  of  cement,  2  parts  of  Fox  River  sand 
and  4  parts  of  crushed  limestone,  which  passed  a  Yz 
inch  mesh.  The  caps  were  removed  from  the  forms 
after  about  seven  days  and  were  tested  after  they 
were  from  twenty  four  days  to  five  months  and  twen- 
ty days  old.  The  weights  of  the  caps  varied  from  316 
to  335  pounds. 

Results  of  Tests 

It  is  not  possible,  within  the  scope  of  this  article, 
to  give  a  detailed  description  of  each  sample  and  the 
observations  made  during  individual  tests  but  the  fol- 
lowing general  statements  may  be  accepted  as  apply- 
ing with  sufficient  accuracy  to  all: 

The  character  of  the  fire  at  the  beginning  of  all 
tests  was  luminous  and  fairly  well  distributed,  in 
every  case  the  flames  being  in  contact  with  all  parts 
of  the  sample. 

The  wood  members  began  to  char  immediately 
and  the  contraction  of  the  charred  material  produced 
a  checkered  appearance  on  all  exposed  surfaces.  In 
each  case  vertical  checks  appeared  in  the  column  and 
during  several  of  the  tests  the  column  split  vertically 
along  the  whole  length  of  the  column.  The  concrete 
cap  was  bright  red  at  the  conclusion  of  the  test  in 
each  case.  The  edges  were  in  part  superficially  cal- 
cined, the  flanges  slightly  spalled.  Hair  cracks  de- 
velo])ed  throughout  the  cap.  In  only  one  of  the  tests, 
C-4,  the  concrete  cap  showed  cracking  which,  how- 
ever, was  not  a  primary  failure  of  the  cap  but  was  due 
to  the  lateral  thrust  developed  by  the  column  at  the 
moment  of  failure,  neither  did  this  condition  of  the 
cap  produce  or  contribute  to  the  failure  of  the  column. 

The  line  temperature  curves  showed  the  average 
furnace  temperature  to  have  been  approximately, 
from  1,800-1,<S50  degrees,  at  the  time  of  failure.  The 
average  temperature  in  the  concrete  cap  was  in  the 
neighborhood  of  300  degrees. 

Table  Showing  Deflecrion  and  Time  of  Failure 
in  the  Six  Samples  Tested 


O       •  "9 

B        ♦.  «        S        b       X.  S'-'-SS 

0      u        .s     ■"      w      c        *- -i^  jS  (5  w 


B     a 
O  oO 
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*C-;}        45        0.10  84  slightly  cracked     41  per  cent 

C-4        40        0.06  78  cracked,  edges       50  per  cent 

spalled 
C-5         55        0.03         108  .spalled  slightly      43  per  cent 

C-6         50         0.06  98  spalled  slightly       44  per  cent 

C-7         50        0.05  94^^      considerable  spal-  43  per  cent 

ling 
C-8         55         O.Ofl         112  upper    portion         35  per  cent 

of  each   flange 
broken 
NOTE: 

*Colunis   C-3,   C-5,   C-8   were   of  dense   grade   Southern   long 
leaf  pine. 
Columns  C-4,  C-6,  C-7  were  of  Douglas  fir. 
**Outside  of  region  of  failure. 

***The  term  "deflection"  is  used  herein  to  designate  vertical 
downward  movement  of  the  upper  end  of  the  assembled 
sample  as  indicated  by  downward  travel  of  the  piston  of 
the  press  mechanism. 


The  Tin   Plate  Industry 

Described  by  S.  R.  Cound  at  Last  Week's 

Meeting  of  the  Toronto  Branch  of  the 

Engineering  Institute  of  Canada 

At  the  weekly  meeting  of  the  Toronto  Branch  of 
the  Engineering  Institute  of  Canada,  on  October  19, 
the  speaker  was  Mr.  S.  R.  Cound,  general  manager 
of  Baldwin's  Canadian  Steel  Corporation,  Ltd.,  ji 
branch  of  the  well-known  Welsh  tin  plate  manufac- 
turers. Mr.  Cound  dealt  with  the  history  of  the 
manufacture  of  tin  plate  and  described  in  some  detail 
the  process  by  which  his  own  firm  rolled  this  pro- 
duct. The  manufacture  of  tin  plates  was  described 
by  Mr.  Cound  as  about  one  of  the  oldest  industries 
that  existed.  "It  is  not  exactly  known,"  he  stated, 
"whether  it  was  introduced  in  Bohemia  or  in  Saxony, 
but  the  time  is  given  as  about  the  year  1230.  We 
generally  date  the  introduction  of  the  industry  into 
Wales,  or  more  properly  speaking,  the  border  coun- 
ty of  Wales,  namely  Monmouthshire,  as  the  year 
1660.  In  speaking  of  tin  plates,  one  should  make  some 
explanation.  It  is  obvious  to  all  that  the  sheet  is 
not  entirely  a  sheet  of  tin;  it  is  an  iron  plat  coated 
with  tin  and  it  is  in  this  that  the  secret  or  the  art  of 
manufacturing  tin  plate,  terne  plate,  lead  coated 
sheets,  galvanized   sheets,   etc.,   comes   in."     At   this 


Mr.   S.    R.   Cound  who  addressed  the  Toronto 
Branch  of  the  Engineering  Institute  last  week 

point,  Mr.  Cound  gave  a  brief  description  of  the 
manufacture  of  the  iron  plate  as  this  process  applied 
from  1660  to  1850.  He  instanced  installations  of 
coated  iron  plate  to  show  their  excellent  rust  and 
wear  resistant  properties. 

"Does  it  not  seem  strange,"  asked  Mr.  Cound 
"that  an  industry  dating  back  some  250  or  300  years, 
as  far  as  Wales  is  concerned,  has  not  had  a  single 
text  book  written  about  it?  There  are  principles  at- 
tached to  tin  manufacture,  and  they  are  vital,  but 
they  do  not  form  any  ground  upon  which  the  scientist 
could  commence  work.  There  is  nothing  to  guide 
the  student  in  the  university  to  first  take  tip  this  call- 
ing; there  are  no  science  masters  who  can  instill  into 
you  a  basis  for  its  manufacture.  It  is  not  like  engi- 
neering, because  it  is  one  of  the  industries  which  has 
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been  built  up  all  along  the  line  from  the  year  1230 
to  1865  on  what  one  may  be  permitted  to  call  practice. 
This  industry  has  been  handed  down  and  it  is  to 
Welshmen  alone  that  we  owe  its  perfection  today, 
and,  perhaps,  its  lack  of  text  books  and  science. 

"As  recently  as  1888  and  1889,  tin  plate  making 
was  practically  unknown  in  the  United  States,  and 
the  industry  was  first  fostered  by  the  introduction  of 
the  McKinley  Tariff  Bill,  which  brought  about  a  tar- 
iff wall  high  enough  to  shut  out  the  Wels'h 
article.  There  was,  however,  a  low  duty  on  black 
sheets  which  accounted  for  the  first  introduction  of 
tin  plate  manufacture  on  an  industrial  scale  in  the 
United  States  by  Welshmen. 

"Many  countries  have  tried  to  manufacture  steel 
sheets,  black  plates  and  tin  plates.  Germany,  for  in- 
stance, had  a  rough  row  to  hoe  in  fostering  the  in- 
dustry. I  have  seen  in  Germany  open  furnaces,  work- 
ed by  waste  gases  from  coke  oven  plants,  the  whole 
steaming  plant  fired  by  the  waste  gases  from  the 
blast  furnace  plant.  These  gases  pass  through  a 
special  cleaning  process  before  being  used  in  the 
boiler  grate  and  the  by-product  is  sold  to  reduce  the 
cost  of  gas.  Rolling  mills  roll  down  5,  7  and  8  ton 
ingots  into  sections  for  construction  work,  ship  plat- 
ing and  rails,  ibut  when  trying  to  work  at  black  plates 
for  enamelling  or  tinning  purposes,  Germany  lament- 
ably fell  down.  France  has  only  two  or  three  works 
producing  tin  plate  from  the  raw  material. 

"I  am  giving  these  few  facts  just  to  show  that 
while  conditions  in  any  part  of  the  world  might  be 
ideal,  and  while  these  requirements  might  be  the 
output  of  50,  60  or  100  mills,  still  there  is  one  thing 
that  is  an  absolute  necessity  and  that  is  the  human 
element  attached  to  the  plant.  The  workers  must 
have  in  them  the  ambition  and  enthusiasm  to  be  good 
tradesmen  at  their  various  occupations.  The  plant 
may  be  located  on  the  most  perfect  site,  close  to  a 
large  town  or  near  to  where  labor  may  be  plentiful ; 
everything  socially  may  be  perfect;  but  if  the  men 
employed  cannot  be  stirred  up  to  take  a  deep  in- 
terest in  their  respective  jobs,  the  most  perfectly  in- 
stalled plant  in  the  world  cannot  be  operated  suc- 
cessfully. 

"While  in  the  United  States  there  are  plants  which 
have  seemingly  ideal  surroundings,  I  have  not  seen 
there  the  interest  and  enthusiasm  required  in  each 
department  that  we  have  in  South  Wales.  Perhaps 
the  secret  of  the  Welsh  interest  in  the  indus- 
try is  the  fact  that  for  250  years  whole  families  have 
worked  from  generation  to  generation  in  the  tin  plate 
business.  Each  worker  has  had  developed  in  him  a 
deep,  keen  love  of  being  a  perfect  operator  and  it  is 
this  that  has  helped  to  make  the  Welsh  tin  plate  in- 
dustry what  it  is  today.  Wales  has  quality  in  its 
tin  plate,  but  the  markets  today  clamor  for  cheap- 
ness and  it  is  this  condition  that  is  fast  bringing  this 
wonderful  trade  of  ours  to  a  business  of  quantity  and 
not  quality." 

Mr  Cound  gave  a  very  full  description  of  the 
plant  of  the  Baldwin  Corporation  in  the  Ashbridge's 
Bay  industrial  district  of  Toronto.  Reference  was 
made  in  the  "Contract  Record"  at  the  time  this  pro- 
ject was  being  carried  out,  of  some  of  the  intricate 
construction  problems  involved  in  the  erection  of 
the  rolling  mills.  To  these  Mr.  Cound  referred, 
drawing  special  attention  to  the  masonry  foundations 
that  were  necessary  to  carry  the  load  and  sustain 
the  heavy  pull  of  the  rolling  mill.  He  pointed  out 
how  the  excavation  25  to  35  ft.  deep  had  to  be  carried 
out  in   the  loose  fill  material  and  how   sheet  piling 


had  to  be  driven.  The  whole  length  was  then  exca- 
vated and  timbered  with  piles  30  ft.,  or  so  long,  each 
pile  being  driven  almost  to  destruction  of  the  head, 
so  as  to  obtain  a  good  solid  bottom.  All  foundations 
for  columns  and  machinery  had  to  be  timber  piled 
and  designed  to  carry  the  superstructure  and  to  with- 
stand the  pull  that  would  be  applied  to  them  by  the 
motive  power  and  the  rolling  mills.  The  super- 
structure in  connection  with  the  buildings  may 
be  made  of  built-up  columns  supporting  crane 
runs  and  roof  principles.  The  sides  and  ends  of 
these  buildings  may  be  enclosed  by  brick  or  gal- 
vanized sheeting,  a  great  deal  depending  on  climatic 
conditions. 


Reunion  of  U.  of  T.  Engineering  Alumni 

Final  arrangements  have  been  completed  for  the 
fourth  annual  reunion  of  the  Engineering  Alumni 
Association  of  the  University  of  Toronto,  which  will 
be  held  Friday  and  Saturday,  October  27  and  28. 
The  program  announces  class  luncheons  at  noon  on 
October  27  and  a  dinner  dance  at  the  King  Edward 
Hotel,  Toronto,  in  the  evening.  On  the  following 
day  the  annual  meeting  of  the  association  will  be 
held  in  Room  22,  Chemistry  &  Mining  Building,  at 
10  a.m.,  followed  by  a  buffet  luncheon  at  12:30  p.m. 
The  Queen's- Varsity  football  game,  at  the  Univer- 
sity of  Toronto  stadium,  will  be  one  of  the  events 
of  the  reunion,  while  other  features  will  be  the  facul- 
ty reception  on  the  afternoon  of  the  28th  and  the 
annual  reunion  dinner  on  the  same  evening.  The 
principle  speaker  at  the  dinner  will  be  Dr.  A.  C. 
Humphries,  of  the  Stevens  Institute  of  Technology, 
Hoboken,  N.  J.,  a  past  president  of  the  American 
Institute  of  Consulting  Engineers.  C.  E.  Macdonald, 
906  Bank  of  Hamilton  Building,  Toronto,  honorary 
secretary  of  the  association,  will  make  any  arrange- 
ments on  application  and  will  make  proper  reserva- 
tions for  any  of  the  events  scheduled.  The  president 
and  board  of  directors  of  the  Engineers'  Club,  Tor- 
onto, have  extended  to  the  Alumni  the  privileges  of 
the  club  during  the  week  of  the  reunion. 


Chatham's  Street  Program 

The  city  engineer  of  Chatham,  Ont.,  C.  H.  R. 
Fuller,  reports  that  the  city  has  practically  completed 
its  1922  road  programme  which  was  modified  from 
that  originally  decided  upon  on  account  of  the 
scarcity  of  gravel.  The  city  is  now  engaged  in  con- 
structing sewers  on  Poplar  Street  and  McDougall 
Ave.,  and  various  water  mains,  and  a  large  area  of 
sidewalks.  Proposed  work  next  year  is  the  construc- 
tion of  asphalt  pavements  on  Colborne  Street,  Eliza- 
beth Street  and  Water  Street,  and  concrete  pave-  , 
ment  on  Queen  Street  South. 


Correction 

In  our  issue  of  October  18,  "Constructional  Ac- 
tivity" section,  we  stated  that  the  Corrugated  Carton 
Co.,  London,  Ont.,  would  erect  a  new  factory.  This 
company's  name  is  London  Shipping  Containers, 
Ltd.,  and  not  the  Corrugated  Carton  Company,  as 
reported. 

The  John  V.  Gray  Construction  Co.  Ltd.,  541 
Queen  E.  Toronto,  have  opened  an  office  in  Hailey- 
bury,  Ont.,  under  the  management  of  Mr.  J.  Mac- 
Millan. 
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Conducting  and  Paying  for  Extra  Work 


A  Report  of  the  Standardization  Committee  of  the  General 
Contractors'  Association  of  Cleveland 


I 


It  has  been  common  experience  that  the  matter  of 
charges  and  credits  for  additions  to  or  omissions 
from  plans  and  specifications  for  a  Ijuilding  project 
are  ai)t  to  be  a  source  of  controversy  between  the 
contractor  and  owner.  Unfortunately  it  is  very  sel- 
dom the  case  that  a  building  is  put  up  without  some 
alterations  or  modifications  of  the  plans,  which  in- 
volve a  change  in  the  contract  price  or  the  work,  and 
there  has  been  no  standard  practice  in  adjusting  these 
differences,  so  far  as  we  can  determine.  Therefore, 
the  committee  has  gone  into  the  problem  of  trying 
to  determine  fair  and  equita'ble  relations  between 
contractor  and  owner  where  such  changes  are  in- 
volved, and  has  formulated  certain  very  definite  re- 
commendations. 

Alterations  or  deviations  from  the  original  plans 
and  specifications  are  a  source  of  expense  to  the  con- 
tractor, whether  the  change  be  in  the  nature  of  an 
omission  or  in  the  nature  of  an  addition.  All  such 
changes  are  apt  to  interfere  with  the  progress  of 
the  work,  delay  the  completion  of  the  work  as  a 
whole,  cause  the  contractor  additional  expense  on 
other  work  in  progress  on  the  job  which  is  affected 
by  the  changes,  and  make  demands  not  only  on  the 
contractor's  field  organization  but  upon  his  main  of- 
fice organization  out  of  proportion  to  the  amount  of 
work  involved.  It  is  evident  that  there  should  be  a 
charge  to  the  owner  for  the  services  so  rendered,  re- 
gardless of  whether  the  work  is  an  addition  or  omis- 
sion. 

Recommendations 

This  leads  to  our  first  set  of  recommendations: 

a.  That  all  charges  for  additional  work  take  into 
account  the  contractor's  overhead  in  addition  to  the 
actual  cost  of  the  work  and  the  contractor's  profit. 

b.  That  all  omissions  take  the  same  items  into 
account,  and,  to  accomplish  this  end.  we  recommend 
that  allowances  for  omissions  be  based  upon  the  ac- 
tual estimated  cost  of  the  work  without  any  allow- 
ances for  the  contractor's  estimated  profit  on  the 
operation  involved — it  being  our  thought  that  such 
estimated  profit  should  be  retained  by  the  contrac- 
tor to  compensate  him  for  the  additional  expense  in- 
volved in  deviating  from  the  original   plans. 

c.  Accurate  written  records  should  he  kept  and 
all  transactions  relative  to  changes  should  be  con- 
firmed in  writing  between  the  contractor  and  owner. 

Interpreting  Plans  and  Specifications 

Where  work  is  considered  by  the  contractor  as 
additional  to  his  contract  price,  such  additional  work 
may  arise  from  a  disagreement  as  to  the  interpreta- 
tion of  the  plans  and  specifications,  or  it  may  be  an 
addition  to  the  plans  acknowledged  by  the  owner. 

We  recommend : 

1.  That  all  contractors  prohibit  their  field  organi- 
zation from  proceeding  with  any  additional  work  to 
the  contract,  whether  acknowledged  or  not  by  the 
owner,_  without  specific  instructions  from  the  con- 
tractor's main  office  or  his  authorized  representative. 

2.  Where  the  contractor  proceeds  with  work  in 
dispute  as  to  whether  or  not  it  is  extra,  it  should  be 
a  matter  of  written  record  from  the  contractor  to  the 


owner  as  to  the  contentions  involved  and  as  to  the 
hasis  on  which  the  work  is  being  done. 

3.  Where  there  is  no  dispute  involved,  the  work 
should  be  done  on  the  written  authorization  of  the 
owner  or  his  agent. 

4.  An  accurate  record  of  all  labor  and  material 
used  in  connection  with  extra  work  should  be  kept 
on  a  separate  extra  work  report  sheet,  with  provi- 
sion made  thereon  for  the  signature  of  the  duly  au- 
thorized agent  of  the  owner  directing  the  work  to 
be  done,  and  charged  to  the  owner. 

.  Lump  Sum  of  Time  and  Material 

Where  work  is  performed  additional  to  the  con- 
tract, it  may  be  handled  in  two  ways.  Either  on  a 
basis  of  an  agreed  lump  sum  charge  or  on  a  basis  of 
time  and  material  plus  a  percentage  for  contractor's 
profit. 

We  highly  recommend  that  all  work  which  can 
be  intelligently  priced  and  handled  on  a  lump  sum 
basis  be  so  handled,  and  that  the  lump  sum  ibe  agreed 
upon  prior  to  the  execution  of  the  work,  with  pro- 
per acknowledgement  of  the  work  and  amount  in- 
volved. 

Where  it  is  impossible  either  through  the  nature 
of  the  work  or  the  element  to  definitely  arrive  at  a 
lump  sum  price  we  recommend  that  the  work  be 
performed  on  a  time  and  material  basis  plus  per- 
centage for  contractor's  profit. 

Charges  for  Extra  Work 

In  the  absence  of  any  definite  agreement  in  the 
contracts,  we  recommend  that  charges  for  extra  work 
performed  on  a  time  and  material  basis  be  billed  to 
the  owner  in  accordance  with  the  following: 

General  Items  of  Cost 

The  general  contractor  shall  be  reimbursed  in  the 
manner  hereinafter  described  for  such  of  the  actual 
expenditures  in  the  performance  of  the  work  as  are 
included  in  the  following  items: 

a.  Wages  of  workmen,  material,  supplies,  tools 
and  appliances  (as  distinguished  from  machinery  and 
equipment  listed  hereinafter),  and  cartage  and  freight 
required  for  the  completion  of  the  work  in  question, 
either  as  shown  by  the  revised  plans  and  specifica- 
tions, or  by  written  instructions,  and  for  the  instal- 
ling, equipping,  operating  and  dismantling  of  tem- 
porary works,  plant,  machinery  and  equipment. 
sheds,  offices,  commissary  and  hospital. 

b.  Sub-contracts  placed  by  owner  or  general  con- 
tractor for  material  or  labor  or  both. 

c.  Rental,  or  its  equivalent,  beginning  with  ship- 
ment and  concluding  with  arrival  at  return  shipping 
point,  at  the  rates  set  forth  in  attached  schedule,  for 
the  general  contractor's  machinery  and  equipment, 
and  rental  actually  paid  by  the  contractor  for  other 
machinery  and  equipment,  or  parts  thereof,  as  used 
in  the  prosecution  of  the  work,  cost  of  loading,  un- 
loading, shipping  charges  to  and  from  the  job.  and 
ordinary  repairs  and  replacements  during  use  and 
shipment  for  all  machinery  and  equipment.  Rental 
on  machinery  and  equipment  in  place  at  average  ren- 
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tal  and  maintenance  charge  per  schedule  assigned  by 
Associated  General  Contractors  or  general  or  main 
contract. 

d.  Premiums  for  bonds  and  fire  insurance,  fee  of 
Building  Trades  Employers'  Association,  expendi- 
tures for  telegraph  and  telephone  service,  expressage, 
postage,  field  office  supplies,  permits,  deposits,  roy- 
alties, and  other  similar  items  incidental  to  the  exe- 
cution of  the  contract. 

e.  Salaries  of  superintendents,  foremen,  engi- 
neers, timekeepers,  clerks,  expeditors,  watchmen, 
water-tboys,  and  all  other  employees  in  the  field  of- 
fice of  the  general  contractor  to  be  pro-rated  over 
the  total  number  of  workmen's  hours  daily  and  the 
proper  proportion  of  the  superintendent's,  timekeep- 
er's, watchmen's,  watei"boy's,  etc.,  time  charged  to 
each  item  of  extra  work.  If  any  of  these  men  are 
giving  an  overdue  amount  of  their  time  to  any  or  all 
items  of  extra  work  then  their  exact  time  given  to 
the  extra  work  is  to  be  charged. 

f.  Salary  allowances  proportionate  with  time  ac- 
tually applied  to  this  work  for  employees  dividing 
their  time  between  this  and  other  work,  transporta- 
tion and  incidental  traveling  charges  to  and  from  the 
work  for  the  necessary  field  forces  required  in  the 
economical  and  successful  prosecution  of  the  work 
in  the  procuring  of  labor,  and  in  expediting  produc- 
tion and  transportation  of  material  and  equipment, 
and  for  other  employees  or  officials  of  the  general 
contractor  actually  incurred  in  connection  with  this 
wor^. 

g.  Compensation,    public    liability    and    contingent 


insurance  on  all  wages  and  salaries.  We  recommend 
a  charge  of  seven  per  cent  of  the  payroll  to  cover 
these  items,  together  with  the  uncovered  risk. 

h.  An  allowance  to  compensate  the  contractor  for 
his  overhead  expense.  We  recommend  a  charge  of 
10  per  cent  on  the  total  cost  of  work  to  the  contrac- 
tor to  cover  this  item. 

Credit   to    Owner 

The  owner  shall  receive  from  the  general  con- 
tractor the  following  credits : 

1.  Rebates  to  the  amount  of  50  per  cent  of  the 
original  billed  price  for  all  lumber  and  material  used 
in  this  work  and  delivered  in  good  and  serviceable 
condition  to  and  accepted  by  the  general  contractor. 

2.  Rebates  to  the  amount  of  50  per  cent  of  the 
original  billed  price  for  all  perishable  tools  and  ap- 
pliances used  in  the  work  and  upon  completion  of 
the  contract  returned  in  good  and  serviceable  condi- 
tion to  and  accepted  by  the  general  contractor  . 

3.  The  full  returned  amount  of  any  refundable  de- 
posit made  and  charged  against  this  work. 

To  the  sum  of  tbe  items  enumerated  above,  after 
proper  credits  have  been  given,  a  percentage  is  to  be 
added  for  contractor's  fee.  We  recommend  a  charge 
of  10  per  cent  to  cover  this  item. 

Payments  for  extra  work  should  be  made  month- 
ly on  or  before  the  tenth  of  the  month  following 
the  month  in  which  the  extra  work  is  performed. 
Extra  work  invoices  should  be  paid  in  full,  no  per- 
xentage  on  same  ibeing  retained  by  owner. 


What  Do  Building  Costs  Embrace  ? 

Do  Contractors  Always  Take  All  the  Factors  into  Account?  — 

The  Builder  Is  Really  a  Merchant  and  Has  Selling 

and   Merchandising  Expenses 


People  frequently  discuss  building  costs  ^s  'if 
bricks  and  bricklayers,  materials  and  labor  were  the 
only  items  worthy  of  consideration.  Broadly  speak- 
ing men  and  materials  do  comprise  the  total  expense 
in  construction  work,  just  as  they  do  in  any  other 
article  produced  for  civilized  man. 

What  we  wish  to  emphasize,  however,  is  that 
most  people  really  think  that  the  walls  and  floors  of 
a  building,  the  visible  completed  objects,  are  the 
only  costs  that  enter  into  the  expense  of  erection. 
They  think  differently,  however,  when  they  find  it 
necessary  to  buy  a  stick  of  wood  at  the  lumber-yard 
or  a  pair  of  hinges  at  a  hardware  store,  which  may  be 
needed  for  an  extra  partition  after  they  have  moved 
into  the  new  building  From  their  own  books  busi- 
ness men  know  just  the  sort  of  expense  items  they 
must  add  to  the  cost  for  fixed  charges,  operating  ex- 
pense and  legitimate  profits.  They  understand  that 
their  selling  prices  must  include  rent,  taxes  and  in- 
surance,   contingency   charges,    interest   and   profits. 

Builder  Has  "Overhead" 

The  builder  is  a  merchant.  He  is  also  a  manu- 
facturer, differing  from  the  usual  producer  in  that 
the  builder's  factory  is  portable  and  frequently  with- 
out a  roof,  at  least  until  nearly  the  end  of  the  job. 
The  builder  has  a  fixed  office,  a  warehouse  and  yards 
for,  storage  of  machinery  and  materials.     The  annual 


upkeep  of  these  adjuncts  must  be  sustained  by  field 
construction   executed   during  the   year. 

The  builder  also  has  selling  expense.  He  must 
advertise  and  call  upon  architects,  engineers  and 
owners  before  he  secures  a  customer.  He  must  pay 
his  estimator  to  make  a  quantity  survey  of  the  plans, 
because  the  owner  does  not  tell  him  what  he  tells 
every  body  else  he  buys  from — the  quantity  of  ma- 
terial he  wants  to  purchase.  The  builder's  purchas- 
ing agent  then  locates  the  materials  at  market  prices ; 
and,  after  careful  estimates  are  made,  conferences 
held  and  a  financier  consulted,  a  contract  is  made 
with  a  future  owner  and  the  builder  assumes  the 
title  and  agency  of  a  contract. 

As  agent,  the  contractor  arranges  to  incur  the 
following  expenses :  surety  bonds,  liability,  fire  and 
tornado  insurance,  building  permits,  water  license, 
city  inspection  fee,  temporary  public  utilities  service, 
transportation  of  materials  and  drayage  of  equip- 
ment. Not  a  single  item  would  be  visible  to  a  visi- 
tor to  the  building  site,  and  yet  they  may  constitute 
10  per  cent,  to  15  per  cent,  of  the  cost.  Then  there 
is  bank  interest,  because  the  owner  does  not  advance 
money  for  pay-rolls  and  material  bills.  There  is 
also  ice  and  coal,  oil,  stationery,  carfare,  postage, 
rope,  perishable  tools,  scaffolding,  demurrage,  war 
taxes  and  other  miscellaneous  items  which  are  con- 
sumed. 

On  a  job  of  any  size  at  all,  the  contractor  must 


THE  CONTRACT  RECORD 


1031 


provide  labor-saviny  equii)ment,  such  as  concrete 
mixers,  steam  shovels,  derricks,  hoisting  machines, 
j)Ower  saws  and  similar  machinery.  While  they  are 
truly  labor-saving  and  produce  economy,  they  cost 
about  4  per  cent,  of  their  value  each  month.  Then 
there  is  the  greatest  of  intangibles,  brains,  which, 
mingled  with  experience,  knowledge,  good  judgment, 
aptitude  anfl  industry,  produce  that  su])ervision  which 
makes  for  good  results.  IJrains  insure  satisfactory 
service.  This  is  represented  in  the  contractor's  or- 
ganization in  many  ways.  The  ablest  superinten- 
dent, for  instance,  makes  the  fewest  mistakes,  has  in- 
itiative, plans  'his  work  ahead,  keeps  his  men  work- 
ing cheerfully  together  and  gets  a  quality  ]uh  done 
ahead  of  time  within  the  estimated  cost.     Such  men 


earn  good  wages  and  are  worth  it.  Every  merchant 
and  manufacturer  knows  how  scarce  leaders  are. 

Then  appear  such  contingency  items  as  frost,  rain, 
labor  strikes,  railroad  delays  and  accidents,  many  of 
which  are  common  to  most  industries,  but  all  of 
which  frequently  confront  the  contractor.  The  law 
of  averages  applies  the  proper  charge  on  such  items 
to  the  work.  Finally,  to  the  actual  outlay  for  ma- 
terials and  labor  must  be  added  a  remuneration  for 
the  contractor  sufficient  to  induce  him  to  remain  in 
business,  subject  to  hardships  and  risks,  and  yet 
keep  his  financial  credit  good  enough  to  start  the 
next  job. 

Do  you  still  think  men  and  materials  embrace  all 
building  costs? — A.  P.  Greensfelder  in  "The  Con- 
structor." 


Use  and  Abuse  of  Systems  of  Separate 
Sewers  and  Storm  Drains 

By    HARRISON    P.     EDDY 
Of    Metcalf    &    Eddy,    Consulting   Engineers,    Boston,    Mass. 

Itefore  tlie  American   Society  for   Municipal  Improvements 


Separate  sewers  with  few  or  no  storm  drains  has 
become  common  practice  in  small  communities  and 
somewhat  prevalent  in  the  larger  cities.  This  has 
been  based,  generally,  on  either  real  or  fancied  eco- 
nomic necessity.  As  it  is  rather  unusual  to  make 
complete  accurate  estimates  of  cost  of  the  two  sys- 
tems under  consideration  it  may  add  interest  to  illus- 
trate the  subject  by  a  case  in  which  three  plans  were 
designed  complete  and  estimates  of  cost  of  all  three 
systems  were  based  upon  the  lowest  bid  of  contract- 
ors upon  one  of  the  systems.  Estimates  of  cost  of 
the  three  projects  are  given  in  the  accompanying 
table: 

Comparative   Estimate  of   Cost  Sewers  Under  Three  Plans 


Cost  of 

House 

•n 

Connections 

og 

•^? 

n 

f  h  c 

^  rt  SI 

•^     T, 

Cost 
Sew 
Sewe 
Drai 

O  0 

Combined    sewers     .  . . 

$476,625 

$56,425 

$122,600 

$655,650 

(78.7%) 

8.6%) 

(18.7) 

(100%) 

Separate  sewers  and 

partial  system  of 

storm    drains     

..$477,700 

$80,125 

$140,900 

$698,725 

(68.7%) 

(11.6%) 

(19.7%) 

(100%) 

Separate  sewers  and 

complete  system  of 

storm    drains     

$524,830 

$90,280 

$164,900 

$780,0.'50 

(67.2% 

(11.6%) 

(21.2%) 

(1007o) 

The  estimates  indicate  that  under  the  conditions 
of  this  case  the  combined  system  would  be  substan- 
tially cheaper  than  the  system  of  separate  sewers 
and  a  partial  or  incomplete  system  of  storm  drains, 
and  considerably  less  expensive  than  the  complete 
systems  of  separate  sewers  and  storm  drains. 

Causes  of  Misuse  of  Separate  Sewers  and  Storm 
Drains — The  jirincipal  causes  of  the  misuse  of  separ- 
ate sewers  and  storm  drains  may  be  grouped  in  si.x 
classes  as  follows: — 

1.  Ignorance  of  the  purpose  and  objects  of  the 
sewers,  due  to  lack  of  projjer  instructions  from  those 
designing  the  systems,  or  to  frequent  changes  in  ad- 


ministration, or  to  the  loss  of  records  and  drawings. 

2.  Indifference  of  municipal  officials. 

3.  Lack  of  authority  to  enforce  suitable  regula- 
tions. 

4.  Favoritism  or  "pull"  has  undoubtedly  played 
an  important  part  in  permitting  the  making  of  in- 
correct house  connections. 

5.  Surreptitious  connections.  In  many  cases,  par- 
ticularly in  times  of  high  cost  of  construction  work, 
building  owners  undertake  to  make  certain  improve- 
ments or  repairs  directly,  or  through  the  employ- 
ment of  journeymen  mechanics. 

6.  In  a  relatively  few  instances  misuse  has  un- 
doubtedly been  due  to  incorrect  connections  made 
through   error. 

Great  care  should  be  exercised  in  the  selection  of 
the  type  of  sewer  system  to  be  installed.  It  should 
not  be  assumed  that  separate  sewers  are  more  ad- 
vantageous, but  conclusion  should  be  reached  only 
after  careful  study  of  all  the  conditions  including 
comparative  estimates  of  cost.  In  making  such  stud- 
ies due  weight  should  be  given  to  the  value  of  the 
opportunity  for  disj^osal  of  roof  water  into  sewers 
and  to  the  inequity  of  affording  such  facilities  to  a 
portion  of  the  property  owners  and  withholding  them 
from  others.  It  may  be  accepted  as  a  fact  that  resi- 
dents will  not  tolerate  standing  water  in  their  cellars. 
In  thickly  settled  communities  water  cannot  be 
allowed  to  flow  over  sidewalks  to  the  street  gutters, 
at  least  in  the  northern  portion  of  the  country,  roofs 
and  areas  cannot  satisfactorily  be  drained  into  gut- 
ters by  pipes  passing  under  sidewalks.  Topography, 
character  of  soil,  climate,  present  and  prospective 
density  of  population,  frequency  and  intensity  of  pre- 
cipitation, as  well  as  conditions  influencing  the  prob- 
lem of  sewage  disposal,  are  among  the  important 
considerations  bearing  upon  such  a  selection. 


.Tames,  Proctor  &  Redfern,  consulting  enginters. 
36  Toronto  St.,  Toronto,  Ont..  have  been  appointed 
engineers  for  the  township  of  \orth  York,  This  is 
the  new  township  formed  north  of  the  city  of  Toronto 
out  of  the  township  off  York. 
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Preventing  Accidents  in  Contracting 

The  Mitigation  of  Accidents  and  Elimination  of  Hazards  is  Reducing 
Hardship,  Gutting  Costs  and  Improving  Industrial  Rela- 
tions— Standardization  of  Safety  Work 

By    R.    C.    MARSHALL,    Jr. 
General  Manager,  Associated  General  Contractors  of  America 


Accident  prevention,  until  some  twenty  years 
ago,  received  its  principal  impetus  through  laws  in- 
stigated by  employes  or  students  of  sociology  and 
often  bitterly  opposed  by  management,  but  since  then 
the  situation  has  radically  changed.  We  find  that 
management  itself  is  stepping  far  beyond  the  statutes 
to  provide  safe  conditions  of  employment  and  to 
conserve  the  health  and  lives  of  workmen.  This 
safety  movement  is  now  reducing  the  frequency  of 
accidents  in  many  lines  of  production,  and  is  lower- 
ing production  costs.  Its  benefits  to  both  employees 
and  management  have  been  proved  by  actual  per- 
formance. The  success  and  momentum,  which  the 
work  has  gained,  is  unquestionably  attributable  to 
three  good  and  practical  features  of  accident  preven- 
tion. These  features  which  have  been  repeatedly  em- 
phasized by  whitters  and  speakers  interested  in  safe- 
ty work  are: 

1.  Mitigation  of  suffering  and  hardship  to  dis- 
abled  workmen   and   their    families. 

2.  Reduction   of  production   costs. 

3.  The   improvement  of  industrial  relations. 

The   Humanitarian  Aspect 

The  first,  humanitarian  benefit,  requires  but  a 
moment's  reflection  to  stir  an  appreciation  of  its 
need  and  justify  the  effort  to  secure  it  in  construction. 
Constructors  are  desirous  of  reducing  the  physical 
suffering  and  poverty  caused  by  accidents  in  an  in- 
dustry, and  any  slowness  in  getting  actively  behind 
the  move  should  not  be  attributed  to  indifference. 
If  safely  work  is  lagging  unduly  in  the  construction 
field,  it  is  due  in  great  part  to  the  fact  that  contract- 
ing is  still,  to  a  great  ertent,  a  one-man  business 
without  specialized  departments  and  that  the  life  of 
the  individual  heads  of  small  and  medium-sized  com- 
panies is  a  strenuous  existence.  The  energies  have 
of  necessity  to  be  concentrated  on  the  most  tangible 
and  pressing  problems.  The  desire  to  alleviate  the 
suffering  is  with  them  as  with  other  humans,  but 
progress  will  doubtless  be  slow  until  the  conception 
of  safety  work  as  a  concrete  and  tangible  factor  is 
better  understood.  Having  acquired  an  understand- 
ing of  the  methods  of  tabulation,  study,  classifica- 
tion and  application  of  safety  measures,  constructors 
both  large  and  small  can  be  counted  on  to  more  ac- 
tively attack  the  problem. 

The  humanitarian  aspect  of  accident  prevention 
alone  warrants  the  efforts  already  devoted  to  safety 
work,  but  it  is  also  supported  and  justified  from  the 
financial  standpoint  by  the  saving  of  safety  or,  in 
other  words,  the  lowering  of  production  costs.  Ac- 
tual experience  has  demonstrated  that  accident  pre- 
vention cannot  properly  be  viewed  as  an  added  ex- 
pense, because  like  the  cost  accounting  system,  it  not 

•Address    delivered    at    the    Eleventh    Annual    Safety    Congress    of    the 
National   Safety   Council, 


only  justifies  the  ex]jenditure  but  also  more  than  pays 
its  way. 

Safety      Saves  Money 

At  the  present  time  and  for  some  years  to  come 
the  lowering  of  construction  costs  is  a  problem  to 
which  construction  companies  must  bend  increasing 
energy.  The  inverse  ratio  of  construction  volume 
to  construction  costs  is  a  simple  economic  axiom,  and 
contractors  realize  that  to  maintain  the  volume  they 
must  resist  the  rising  tendency  of  costs.  The  poor 
economic  reasoning  of  simply  passing  the  expense 
along  has  been  shown  up  by  the  manner  in  which 
such  procedure  quickly  checks  demands,  and  the 
wiser  course  of  keeping  costs  at  a  minimum  now 
seems  to  be  universally  accepted.  The  problem, 
therefore,  has  become  one  of  estimating  at  a  profit 
without  driving  out  the  marginal  buyer  of  new  con- 
struction, and  it  means  eliminating  every  unnecessary 
expense.  In  doing  this  the  saving  of  safety  work 
can  assist  in  a  number  of  ways,  which  may  be  out- 
lined briefly  as  follows: 

The  reduction  of  accidents  by  an  individual  com- 
pany enables  it  to  obtain  from  the  insurance  com- 
panies a  special  rating  on  experience.  This  rating 
means  that  the  company  obtaining  it  pays  a  pre- 
mium on  its  liability  insurance  that  is  lower  than 
the  standard  rate.  A  representative  of  one  insur- 
ance company  cited  a  case  where  one  constructor 
obtained  a  reduction  of  30  per  cent.  The  accomplish- 
ments of  the  Fred  Ley  Company  which  reduced  its 
accident  frequency  some  85  per  cent,  in  three  years, 
is  an  instance  well-known  to  those  who  have  fol- 
lowed accident  prevention  in  construction.  Another 
instance  was  that  of  a  Massachusetts  manufacturer 
who  was  saving  over  $100,000  a  year  on  insurance 
premiums.  In  construction,  where  the  average  pre- 
mium may  run  as  high  as  8  per  cent,  of  the  total 
labor  costs  and  as  much  as  20  per  cent,  in  specific 
trades,  these  economies  are  assuredly  worth  an  ef- 
fort. 

There  is  also  the  item  of  direct  labor-time  lost 
through  accidents.  Mr.  Diavison,  of  Dwight  P.  Rob- 
inson &  Company,  last  year  showed  where,  over  a 
period  of  some  three  months,  this  company  had  spent 
about  $9,000  in  lost  time.  Where  the  accident  fre- 
quency is  high,  this  item  assumes  significant  pro- 
portions. 

Wages  themselves  are  based  to  a  degree  upon 
the  hazard  factor,  and  in  general  are  increased  with 
frequency  of  accidents  on  the  work.  In  reality  the 
hazard  rate  means  very  little  to  the  workman  in 
the  long  run,  as  in  case  of  disablement  it  is  not  suffi- 
cient to  compensate  for  the  disability.  This  rate 
stands  as  an  undue  expense  of  the  work.  A  better 
plan  would  be  to  reduce  the  hazard  and  eliminate 
the  necessity  for  excessive  hazard  wages. 

How  Accidents  Become  a  Charge 

Another  wasteful  effect  of  accidents  is  the  indi- 
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rect  loss  arising  from  ])oor  efficiency  and  morale  of 
the  working  force  when  disrupted  by  serious  acci- 
dents. Moreover,  for  every  man  disabled  another 
must  be  trained,  and  the  cost  of  his  training  stands 
as  a  charge  against  construction.  Each  such  acci- 
dent represents  a  more  or  less  distinct  increase  in 
labor  cost.  A  reduction  of  all  of  these  items  is  not 
only  possible  but  has  been  accomplished  by  individ- 
ual companies  through  the  application  of  safety  me- 
thods. 

Reduction  of  cost  and  prevention  of  human  wel- 
fare are  the  two  most  tangible  benefits  from  this 
work ;  but  the  third,  a  less  preceptible  one,  is  of 
scarcely  less  importance  and  probably  it  is  the  most 
urgent:  this  is  the  improvement  of  industrial  re- 
lations. 

Industrial  relations  of  which  so  many  volumes 
have  been  written  in  recent  years  and  which  were 
once  considered  a  subject  that  had  principally  to  do 
with  educators  and  social  students,  is  today  a  real 
factor  affecting  every  manufacturer  and  every  con- 
tractor. Though  not  a  new  problem  it  has  in  recent 
years  raised  many  new  difficulties  in  the  conduct  of 
construction  operations.  A  glance  over  industrial 
history  since  mediaeval  times  is  sufficient  to  demon- 
strate that,  as  industry  expands  and  as  the  nation 
turns  more  from  an  agricultural  to  an  industrial 
country,  the  complexities  of  industrial  relations  in- 
crease. Sooner  or  later  these  complexities  must  be 
ironed  out  by  constructive  efforts  on  the  part  of 
both  labor  and  management,  and  each  step  that 
management  can  take  to  make  the  interests  of  labor 
and  itself  coincident  constitutes  a  gain  for  both. 

Co-Operative   Spirit  Engendered 

When  employees  know  that  management  is  ex- 
erting an  earnest  effort  to  protect  them  from  oc- 
cupational accident,  a  more  co-ojierative  spirit  is 
certainly  engendered.  It  eliminates  in  a  measure 
the  hardness  and  soullessness  with  which  modern 
industry  is  charged,  and  makes  up  in  some  degree 
for  the  personal  contact  that  has  been  lost.  It  is 
questionable  whether  the  blame  for  antagonism  rests 
solely  upon  the  employees,  when  we  recall  that  dur- 
ing the  last  generation  those  humanitarian  measures 
of  safety  provision  now  commonly  accepted  as  rea- 
sonable and  proper  were  bitterly  opposed  by  a  ma- 
jority of  employers. 

Safety  work  backed  by  management  itself  obvi- 
ates the  need  of  safety  statutes  which  for  years  af- 
forded practically  the  only  means  of  instituting  safe- 
ty provisions.  It  not  only  accomplishes  far  more 
than  can  ever  be  required  by  law,  but  removes  one 
important  obstacle  to  mutual  understanding.  Safe- 
ty work  in  construction,  where  the  period  of  employ- 
ment with  individual  companies  is  usually  short,  is 
believed  to  have  produced  a  marked  improvement  in 
industrial  relation  between  the  employees  and  those 
companies  who  have  carried  on  such  work. 

In  the  matter  of  holding  an  organization  to- 
gether during  a  period  when  labor  is  scarce,  the  ad- 
vantage of  safety  work  become  aipparent.  Those 
companies  that  have  carried  their  safety  promotion 
to  an  effective  i)oint  undoubtedly  find  it  an  asset 
in  holding  their  men.  It  is  conceivable  that  the  time 
may  come,  in  construction  as  in  certain  manufactur- 
ing industries,  when  workmen  will  be  able  to  choose 
between  the  companies  who  make  their  work  as  safe 
as  possible  and  those  who  disregard  safety. 

If  a  census  of  construction  campanies  were  taken 
to  ascertain  the  attitude  concerning  safety  work,  we 


should  doubtless  find  that  it  is  almost  universally  ap- 
proved. Yet  a  great  many  companies  have  not  un- 
dertaken the  work.  The  difficulty,  as  already  men- 
tioned, is  that  they  are  not  familiar  with  the  means 
of  carrying  on  this  activity.  They  need  further  ex- 
planation of  the  subject  and  some  standard  concise 
prtjcedure  for  making  investigations  and  interpret- 
ing the  result.  The  National  Safety  Council  pro- 
vides the  means  through  which  contractors  can  learn 
and  apply  proper  methods  of  accident  prevention, 
but  the  standardization  of  safety  work  is  yet  to  be 
carried  out  for  the  construction  industry.  In  this 
work  the  assistance  of  every  construction  campany 
is  merited. 


Hydrated  Lime  in  Concrete 

Duff  A.  Abrams,  in  a  Letter  to  the  Editor, 
Disagrees   with   Some    Published    State- 
ments  Concerning  the  Value  of 
Hydrated  Lime 

Editor,  Contract  Record : 

A  paper  entitled  "Advantages  of  Hydrated  Lime 
in  Paving  Concrete,"  read  by  T.  B.  Shertzer  before 
the  City  Paving  Conference  in  Philadelphia,  about 
a  year  ago,  contains  many  erroneous  statements 
which  should  be  corrected  in  the  interests  of  sound 
engineering  practice.  As,  so  far  as  I  am  aware,  no 
official  proceedings  of  the  conference  have  been  pub- 
lished, I  take  this  liberty  of  commenting  on  this 
paper  referred  to. 

Mr.  Shertzer  states:  "Hydrated  lime  is  the  most 
efficient  water  tightening  medium  available.  The 
statement  to  the  effect  that  it  is  the  most  efficient 
medium  has  been  made  by  the  United  States  Bureau 
of  Standards  as  the  result  of  an  exhaustive  series  of 
tests  in  which  all  of  the  available  media  were  experi- 
mented with."  The  following  paragraphs  from  the 
Summary  of  the  Bureau  of  Standards  Technologic 
Paper  No.  3  on  "Tests  of  Damp- Proofing  and  Water- 
proofing Compounds  and  Materials,"  by  Wig  and 
Bates,  show  that  the  conclusion  of  the  Bureau  of 
Standards  is  exactly  the  reverse  of  that  claimed  by 
Mr.  Shertzer : 

"Portland  cement  mortar  and  concrete  can  be 
made  practically  water-tight  or  impermeable  (as 
defined  below)  to  any  hydrostatic  head  up  to  40  feet 
without  the  use  of  any  of  the  so-called  "integral" 
waterproofing  materials  but  in  order  to  obtain  such 
impermeable  mortar  or  concrete  considerable  care 
should  be  exercised  in  selecting  good  materials  as 
aggregate  and  proportioning  them  in  such  a  manner 
as  to  obtain  a  dense  mixture. 

"The  addition  of  so-called  "integral"  waterproof- 
ing compounds  will  not  compensate  for  lean  mix- 
tures, nor  for  poor  materials,  nor  for  poor  workman- 
ship in  the  fabrication  of  the  concrete.  Since  in 
practice  the  inert  integral  compounds  (acting  sim- 
ply as  void  filling  material)  are  added  in  such  small 
quantities,  they  have  very  little  or  no  effect  on  the 
permeability  of  the  concrete.  If  the  same  care  be 
taken  in  making  the  concrete  impermeable  without 
the  addition  of  waterproofing  materials  as  is  ordi- 
narily taken  when  waterproofing  materials  are  add- 
ed, an  impermeable  concrete  can  be  obtained." 

In  response  to  an  inquiry  of  mine,  Mr.  Bates 
wrote  as  follows:     "Replying  to  your  letter  of  Au- 
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gust  4,  in  regard  to  Mr.  Shertzer's  statements,  I 
would  state  that  I  believe  you  are  correct  in  assuming 
that  he  refers  to  Technologic  Paper  No.  3  of  this  Bur- 
eau. However,  as  a  joint  author  of  this  paper  I  may 
state  that  I  do  not  believe  that  we  secured  any  data 
presented  in  this  paper  which  would  give  Mr.  Shert- 
zer  any  reason  for  making  the  statements  referred  to. 
Furthermore,  I  do  not  believe  that  we  drew  any  con- 
clusions of  the  nature  which  he  cites.  Consequently 
I  cannot  understand  how  he  has  been  able  to  make 
the  statements  that  he  does  in  this  connection.  The 
Chairman  of  Committee  C-2,  American  Society  for 
Testing  Materials,  has  brought  this  to  my  attention 
and  I  have  informed  him  also  that  as  a  joint  author 
of  this  paper  I  cannot  understand  how  Mr.  Shertzer 
has  drawn  the  conclusions  that  he  has  from  the  data 
or  summary,  or  any  part  of  that  particular  paper." 

The  following  suggests  an  act  of  legerdemain, 
which  might  be  entitled,  "Water,  water,  who  has 
the  water?" 

"The  property  of  absorbing  water,  for  which  it 
has  no  use  chemically,  being  fully  satisfied,  reduces 
the  free  water  content  of  the  entire  mass  since  the 
water  is  restrained  by  the  hydrated  lime.  When  the 
excess  Avater  evaporates,  it  does  not  leave  pores  or 
cavities  within  the  mass  of  the  concrete,  since  it  is 
present,  largely,  as  envelopes  of  the  particles  of  hy- 
drated lime,  instead  as  of  globules  or  droplets." 

It  can  be  accepted  as  a  fact  that  if  there  is  an  ex- 
cess of  mixing  water  in  concrete  it  will  leave  corres- 
ponding voids  which  will  in  turn  lower  the  load- 
carrying  capacity  of  the  concrete  and  greatly  reduce 
its  resistance  to  weather  and  other  destructive  agen- 
cies. 

Our  tests  which  go  with  this  subject  fully  show 
that  the  absorption  of  concrete  is  not  decreased  by 
the  addition  of  hydrated  lime.  The  tests  show  that 
the  evaporation  of  water  from  wet  concrete  is  some- 
what retarded  by  the  higher  percentages  of  hydrated 
lime.  (See  Fig.  13,  Bulletin  8,  Structural  Materials 
Research  Laboratory.  "Effect  of  Hydratedl  Lime 
and   Other    Powdered    Admixtures    in  Concrete") 

The  following  statement  refers  to  the  effect  of 
hydrated  lime  on  the  strength  of  concrete: 

"Numerous  tests  have  demonstrated  that  the 
compressive  strength  of  concrete  is  little  affected  toy 
the  presence  of  hydrated  lime,  the  majority  show  a 
slight  increase,  when  the  tests  have  been  conducted 
under  conditions  approximating  field  conditions. 
With  the  exception  of  absorption  and  permeability, 
both  of  which  are  materially  decreased,  none  of  the 
other  properties  of  concrete  are  affected  to  any  great 
degree." 

As  a  result  of  many  thousand  tests  made  in  this 
Laboratory,  we  concluded  that  "In  usual  concrete 
mixtures,  each  1%  of  hydrated  lime  (in  terms  of  the 
volume  of  cement)  reduced  the  compressive  strength 
0.5%;  1%  toy  weight  reduced  the  strength  1.2%.... 
The  tests  were  made  2  or  3  years  ago,  but  we  have 
found  no  reason  to  alter  conclusions. 

The  effect  of  hydrated  lime  in  concrete  highways 
was  clearly  shown  in  the  Bates  Road  test  by  the 
Illinois  Division  of  Highways  as  reported  in  their 
official  bulletins  and  summarized  in  the  Engineering 
News-Record,  August  10,  1922.  This  test  was  made 
on  an  actual  road  touilt  in  the  field  and  tested  by 
means  of  truck  traffic.  A  4-in.  slab  of  1-2-3 >4  con- 
crete using  7.5%  hydrated  lime  failed  completely 
under  the  second  traffic  run  (rear  truck  wheel  load, 
3,500  lb.),  while  the  next  slab  of  same  composition, 
except  no  lime,  showed  no  failures  at  this  load,  and 


gave  much  better  results  under  subsequent  loads. 

A  properly-made  concrete  needs  no  assistance 
that  hydrated  lime  can  give.  One  feature  of  modern 
practice  which  must  be  guarded  against  is  the  ten- 
dency to  use  too  much  mixing  water  and  too  little 
curing  water.  The  greatest  enemy  of  concrete  is  too 
much  mixing  water.  Hydrated  lime  simply  exagger- 
ates this  difficulty,  since  additional  water  is  required 
on  account  of  its  presence. 

Yours  truly 
Duff  A.  Abrams 
Professor  in  charge,  Structural 
Material  Research   Laboratory, 
Lewis    Institute,    Chicago 


Traffic  Recommendations 

At  the  recent  meeting  of  the  American  Society 
for  Municipal  Improvements  the  Committee  on  Traf- 
fic and  Transportation  submitted  a  report  which  is 
devoted  to  tentative  recommendations  some  of  which 
are  quoted  herewith. 

Maximum  width  of  motor  truck  chassis  or  body 
96  inches. 

Maximum  overall  height  from  base  of  tire  to  high- 
est point  of  vehicle  or  load,  12  feet,  6  inches. 

Maximum  overall  length  vehicle,  body  and  load, 
30  feet. 

Maximum  weight  per  linear  inch  of  width  of  solid 
rubber  tires  measured  at  the  base  of  the  rubber,  800 
pounds. 

Maximum  gross  weight  on  one  axle,  22,000  pounds. 

Maximum  gross  weight  of  motor  truck  and  load, 
28,000  pounds. 

In  its  1923  report,  the  committee  intends  to  pre- 
sent recommendations  pertaining  to  trailers  and  maxi- 
mum speeds  for  motor  trucks  and  trailers  operating 
within  cities  on  different  classes  of  streets  for  differ- 
ent types  of  motor  trucks  and  trailers. 

The  committee  submits  the  proposal  that  the  cost 
of  reconstructing  pavements  and  foundations  on 
streets  in  business  districts  and  main  through  trunk 
thoroughfares  be  financed  by  general  appropriations 
and  in  no  cases  of  such  streets  by  assessment  against 
abutting  property. 

Railroad  grade  crossings  are  a  constant  source 
of  accidents.  It  is  evident  that  their  total  elimina- 
tion is  desirable  but  unfortunately  is  not  practicable 
in  all  cases  in  the  present  state  of  the  financing  of 
highway  improvements.  Much  can  be  done  by  pro- 
per design  to  reduce  traffic  hazards  in  the  case  of 
railroads  crossing  highway  at  grade.  A  clear  sight 
of  the  railroad  crossing  for  five  hundred  feet  on  each 
side  materially  reduces  accidents  and  a  clear  sight  of 
the  railroad  for  a  thousand  feet  on  each  side  of  the 
highway  is  desirable.  The  width  of  all  roadways 
crossing  railroads  should  be  at  least  twenty  feet. 
For  a  distance  of  one  hundred  feet  on  each  side  of 
the  railroad,  the  grade  of  the  highway  should  be 
level  or  not  over  two  feet  rise  or  fall  in  one  hundred 
feet.  The  suggestion  by  some  officials  to  construct 
humps  in  the  highway  to  slow  down  traffic  approach- 
ing railroad  crossings  is  unreservedly  characteriz- 
ed as  pernicious. 

Proper  danger  signs  should  be  located  at  two  hun- 
dred feet  each  side  of  grade  crossings  in  municipali- 
ties and,  in  sections  which  are  poorly  lighted  at  night, 
a  large  electrically  lighted  rectangular  sign  carrying 
the  word  "Danger"  in  red  letters  should  be  suspend- 
ed directly  over  the  centre  of  the  street  at  the  grade 
crossing. 
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A  New   Element  in  Town   Planning 

Community  Playgrounds  Comprising  the  Back  Yards  of  a  City 

Block  Would  Offer  Recreation  Centres  and  Avoid  Street 

Accidents — Central  Heating  also  a  Possibility 

By   W.    G.    CAMERON,    B.A.Sc. 


We  often  hear  these  days  of  children  being  injured 
or  killed  on  the  streets  by  the  traffic.  As  the  city 
grows  larger  these  unfortunate  accidents  must  become 
even  more  numerous.  Of  course,  there  is  a  remedy — 
keep  children  off  the  streets,  fcut  playing  with  the 
confines  of  the  average  city  back-yard  does  not  tend 
.  to  develop  a  very  robust  type  of  citizen.  The  city 
of  Toronto  has  done  much  to  remedy  this  evil  by 
supplying  parks  and  playgrounds,  but  these  only 
partly  relieve  the  conditions  as  they  are  too  far  away 
for  many  of  the  younger  children. 

It  is  -suggested  that  the  modern  city  block  might 
very  well  be  laid  out  as  shown  in  the  accompanying 
sketch.  The  average  resident  does  not  make  any  use 
of  his  back-yard  and  those  who  do  would  very  will- 
ingly give  them  up  for  a  purpose  of  this  kind  and  in 
laying  out  new  districts  the  blocks  could  be  planned 
accordingly.  Besides  the  advantage  already  recorded 
the  citizen  would  gain  two  others,  namely  central 
heating  and  room  for  a  car. 

The  central  heating  would  be  a  boon  in  a  year 
like  this  when  people  would  be  likely  to  get  all  the 
steam  coal  they  wished  but  could  not  get  anthracite, 
for  which  central  heating,  soft  coal  would  be  used 
and  steam  heating  would  be  the  rule  instead  of  hot 
air. 

The  day  is  not  far  distant  when  the  motor  car  will 


be  within  the  reach  of  every  man  and  then  the  house 
where  room  for  a  car  is  provided  will  be  even  more 
in  demand.  In  this  plan  an  entrance  is  provided  for 
cars  at  two  corners  of  the  block,  while  there  would 
be  space  for  several  cars  in  the  rear  of  each  house. 
There  would  also  be  a  gate  from  each  yard  to  admit 
one  into  the  play  ground.  This  play  ground  would 
be  too  small  for  ball  games  but  as  there  are  areas  pro- 
vided for  this  purpose,  and  as  small  children  do  not 
play  ball  games,  the  game  would  not  likely  be  missed. 
The  central  heating  plant  would  likely  be  under 
ground.  The  area  could  be  supervised  and  decorated 
adequately  by  the  proper  authority. 

Considering  this  then  as  a  scheme  adaptable  to 
any  city  block,  we  must  think  of  the  pros  and  cons. 
First,  we  would  have  the  children  in  a  safe  place  with 
none  of  the  constant  worry  we  have  when  they  are 
on  the  street.  The  children  themselves  would  find 
such  a  place  attractive  as  they  would  escape  the  con- 
stant warnings  and  would  meet  other  children  to 
play  with.  Every  citizen  would  have  the  equivalent 
of  a  side  drive.  He  would  have  central  heating  and 
thus  avoid  all  the  evils  attendent  on  furnaces.  He 
would  have  a  smaller  lot  and  therefore  less  taxes. 
There  are  likely  other  advantages  that  have  not  been 
mentioned  and  some  disadvantages,  chief  of  which 
are  increased  noise  in  the  rear  of  the  house  and  re- 
stricted back  yards. 
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Should  Winter  Curtail  Construction? 

An  Analysis  of  Methods  of  Doing  Work  on  All  Types  of  Construc- 
tion in  Gold  Weather — The  Change  from  a  Seasonal  to  a  Year- 
Round  Industry  is  the  Big  Problem,  Unsolved  as  Yet 

By  C.  S.  Hill  in  "Engineering  News-Record" 


Construction  generally  is  curtailed  in  winter.  Dur- 
ing this  comparatively  idle  period  the  industry  is 
sustained  by  drawing  on  what  is  earned  in  the  por- 
tion of  the  year  when  it  was  active.  The  correction 
of  this  condition  is  a  task  which  engineers  and  con- 
tractors are  called  upon  to  undertake  as  their  share 
in  solving  the  great  problem  of  reducing  industrial 
waste. 

Winter  construction  presents  a  technical  and  an 
economic  problem.  The  technical  problem  is  to  de- 
velop effective  construction  practices  for  cold  weath- 
er; it  has  to  a  considerable  extent  been  solved.  The 
greater  problem  is  economic  and  almost  no  purpose- 
ful effort  has  been  made  to  solve  it.  It  involves  the 
stupendous  labor  of  changing  construction,  with  its 
correlated  activities,  from  a  seasonal  to  a  year-around 
industry  and  the  simultaneous  changing  of  building 
habits. 

Obviously,  reformation  of  the  country's  second 
largest  industry  cannot  be  accomplished  out  of  hand. 
It  is  possible,  however,  to  state  the  problem,  to  dis- 
close the  means  that  have  been  employed  to  solve  it 
and  possibly  to  suggest  further  means.  A  compara- 
tively superficial  examination  indicates  amazing  pos- 
sibilities of  immediate  progress,  particularly'  in  codi- 
fying and  correlating  methods  of  cold  weather  con- 
struction. 

Governing    Conditions 

Cold  affects  adversely  every  element  of  construc- 
tion :  labor,  water  supply,  drainage,  materials,  equip- 
ment, transportation  and  structure  suffer  disturbance. 
Extreme  frost  aggravates  the  effect  of  cold,  and  wind 
and  snow  magnify  the  action  of  frost.  From  these 
two  facts  come  the  first  two  general  conditions  of 
winter  construction. 

1.  Winter  construction  is  a  different  problem  in 
different  temperature  zones. 

2.  In  any  locality  the  possible  volume  and  con- 
tinuity of  winter  construction  change  as  the  season 
is  mild  or  severe,  is  open  or  has  a  heavy  snowfall, 
is  of  even  or  fluctuating  temperature  and  has  few  or 
frequent  storms. 

Certain  construction  processes  are  obviously  more 
susceptible  to  disturbance  by  cold  weather  than  are 
others.  Shallow  excavation  and  fill  over  wide  areas, 
steel  erection  high  in  the  air  and  concrete  road  con- 
struction are  practically  exposed  to  the  effects  of  frost 
and  storms.  Tunneling  or  deep  excavation  in  cuts  or 
pits  of  small  area  and  interior  building  construction 
are  comparatively  sheltered.  From  these  facts  comes 
a  third  generalization : 

3.  The  nature  of  the  construction  operation  large- 
ly determines  the  practicability  of  its  successful 
prosecution  in  winter. 

On  the  face  of  the  three  conclusions  which  have 
been  stated,  the  problem  of  winter  construction  ap- 
pears to  have  complexities.  This  is  true  if  the  econ- 
omic solution  is  being  sought.  While  the  technical 
solution  differs  with   temperature  and   weather   con- 


ditions, the  difference  lies  in  the  degree  to  which  cold 
weather  construction  methods  are  required  and  not 
in  the  methods  which  have  to  be  employed.  Once  the 
processes  are  determined  for,  say,  excavation  or  con- 
crete construction,  the  only  change  in  practice  re- 
quired in  any  circumstances  of  temperature  and 
weather  is  the  extent  to  which  all  or  any  of  the  pro- 
cesses have  to  be  employed.  A  fourth  general  con- 
dition results : 

4.  Weather  and  temperature  conditions  determine 
the  extent  to  which  cold  weather  construction  me- 
thods may  be  necessary  but  do  not  necessitate  any 
change  in  the  nature  of  the  methods. 

Statement  of  Problem 

With  these  fundamental  conditions  established  the 
problem  of  winter  construction  is  to  determine  (1) 
the  kinds  of  construction  which  can  be  performed  in 
winter;  (2)  the  methods  of  and  equipment  for  cold 
weather  work ;  (3)  the  extra  cost  of  doing  winter 
work  and  (4)  the  expenditure  warranted  to  secure 
the  increased  production  resulting  from  operations. 
A  fair  start  has  been  made  in  determining  the  kinds  of 
work  that  can  be  done  and  the  methods  of  doing  it. 
In  some  kinds  of  construction,  particularly  concrete 
building  work,  the  excess  cost  of  winter  construction 
has  been  fairly  well  established ;  but  experience  fur- 
nishes no  facts  of  importance  on  the  economics  of 
winter  construction  as  a  general  practice. 

The  progress  that  has  been  made  in  winter  con- 
struction is  the  best  promise  of  its  future  possibilities. 
To  make  the  statement  specific,  consideration  is 
limited  to  heavy  excavation,  road  building,  municipal 
works  and  concrete  and  building  construction.  As 
a  matter  of  fact,  however,  other  operations  introduce 
few  conditions  which  reciuire  different  methods,  so 
that  the  determinations  reached  for  the  operations 
named  comprehend  construction  in  general. 

Heavy  Excavation 

The  following  conclusions  have  been  set  down  from 
notes  on  about  twenty  steam  shovel  or  dragline  heavy 
excavation  operations  described  in  technical  journals 
or  personally  observed : 

1.  With  preparations  and  precautions  which  can 
be  carried  out  without  serious  difficulty  heavy  ex- 
cavation can  be  confidently  imdertaken   in  winter. 

2.  Generally  depth  of  cut  and  volume  of  material 
in  a  restricted  area  determine  the  feasibility  of  winter 
operations.  Shallow  cuts  not  penetrating  the  frost 
crust  are  not  practicable  except  as  emergency  opera- 
tions. 

3.  Labor  is  somewhat  less  efficient  in  cold  weath- 
er. Men  have  to  be  relieved  from  work  at  intervals 
to  warm  themselves,  particularly  those  working  in 
exposed  positions  like  that  o'f  cranesman  on  a  steam 
shovel.  Warm  clothing  is  necessary — not  merely  any- 
thing that  will  keep  out  the  cold  but  clothing  designed 
to  allow  bodily  activity  like,  for  example,  the  outfit 
for  Red  Cross  workers  in  Russia.  In  the  most  severe 
frost,  shorter  working  days  are  necessary.     On   the 
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other   hand,  owing  to  general   winter   idleness,   more 
choice  is  possible  in  the  men  employed. 

4.  Motorized  hauling  ecjuipment— motor  trucks, 
tractors  and  Icjcomotives — and  in  general  machinery 
for  all  o])erations  should  be  used  to  the  utmost  ex- 
tent l^ecausc  it  reduces  the  number  of  men  and  teams 
to  be  affected  'by  cold  and  has  excess  power  to  meet 
the  more  difficult  operating  conditions  caused  by 
frost. 

5.  Water  supply,  except  when  urban  sup])ly  is 
available,  is  expensive.  Surface  pools  and  pipe  lines 
will  not  do.  Frost-protected  pumps,  pipes  and  tanks 
or  tank-car  haulage  are  required. 

6.  Excavating  equipment  has  to  be  prepared  for 
winter  work  by  insulating  steam  pipes  and  cylin- 
ders and  closely  housing  every  working  part  which 
it  is  i)racticable  to  shelter. 

7.  Snow  beds  and  barriers  help  to  keep  pits  and 
cuts  free  from  drifted  snow  and  can  often  be  installed 
at  small  expense. 

8.  Efficiency  is  gained  by  blasting  the  frozen  crust, 
particularly  in  dragline  work,  and  it  is  generally  ad- 
vantageous to  "dig  in"  before  frost  so  as  to  have  a 
good  working  face  when  frost  comes.  In  winter  blast- 
ing the  use  of  non-freezing  explosives  or  of  means 
to  keep  explosives  unfrozen  are  essential. 

9.  If  the  cold  is  particularly  severe  and  continuous, 
double-shift  operations,  so  as  to  keep  ahead  of  the 
frost,  may,  in  large  operations,  be  possible. 

10.  Power-dump  cars  are  superior  for  handling 
spoil,  usually  mixed  with  snow  and  liaible  to  freeze 
so  that  it  is  hard  to  dump.  Prompt  movement  of 
spoil  trains  is  necessary  for  the  same  reason. 

11.  More  capable  supervision  is  required  to  meet 
the  hazards  of  frost  and  storm.  , 

12.  Electric-motor  or  gasoline-engine-driven  equip- 
ment greatly  reduces  the  difficulty  of  water  and  fuel 
supply. 

Road  Building 

Second  to  industrial  and  residence  building-con- 
struction, road  building  is  the  most  general  construc- 
tion o])eration  and  involves  the  largest  expenditures. 
As  a  winter  construction  problem  it,  therefore,  has 
great  economic  importance.  It  also  introduces  con- 
ditions of  earth  moving,  hauling,  water  supply  and 
fabrication  of  structure  (paving  or  surfacing)  which 
are  not  common  in  general  excavation  and  in  concrete 
and  building  construction. 

Earth  moving  in  road  construction  generally  in- 
volves shallow  cuts  and  fills.  Where  heavy  cuts  and 
fills  have  to  he  made  the  conditions  are  those  of 
heavy  excavation  just  previously  considered.  Cuts 
and  fills  not  deeper  than  the  frost  crust  are  practical- 
ly impossible  once  the  crust  has  frozen.  It  has  been 
found  practicable,  where  the  grading  has  been  com- 
l)leted,  to  i)revent  freezing  for  a  time  while  pavement 
was  being  constructed.  The  method  was  to  stretch 
three  lines  of  pipe  from  a  steam  roller  along  the  sub- 
grade  and  to  cover  them  with  straw  and  a  canvas 
blanket.  In  general  the  following  conclusions  are 
warranted : 

1.  Except  as  an  emergency  operation  and  except 
in  cuts  and  fills  of  considerable  magnitude  winter 
grading  of  highway  is  impracticable. 

While  J2;rading  is,  broadly  speaking,  not  a  winter 
^jossiibilityj  'the  next  most  'important  operation  of 
hauling  is  made  easier  in  some  respects  by  cold  weath- 
er. l'>ost  hardens  the  ground.  Snow  gives  a  track 
for  sleds.     If  storms  are  not  too  frequent  winter  haul- 


ing is  entirely  practicable  in  road  building  (Ij  to  ' 
stockpile  construction  materials  and  (2)  to  distribute 
gravel  surfacing.  In  Winconsin  and  Minnesota  many 
miles  of  gravel  surfacing  have  been  successfully  and 
economically  placed  in  winter.  Stated  as  a  conclu- 
sion : 

2.  In  road  building  the  hauling  of  construction  ma- 
terials and  equipment  is  entirely  practicable  in  win- 
ter with  probably  no  more  delay  because  of  wind 
and  snow  storms  than  is  experienced  in  summer  be- 
cause of  rainfall. 

Water  supply  in  winter  road  work  is  even  more 
serious  a  problem  than  it  is  in  heavy  excavation; 
conclusion  (3)  under  heavy  excavation  applies  to 
water  supply  for  road  building,  and  is  here  repeated; 

3.  Water  supply,  except  where  urban  supply  is 
available,  is  expensive.  Surface  pools  and  pipe  lines 
will  not  do.  Frost-protected  pumps,  pipes  and  tanks 
or  tank-car  haulage  are  required. 

There  are  numerous  examples  of  winter  paving 
operations  which  have  demonstrated  that  any  kind 
of  pavement  may  be  constructed  by  (I)  heating  the 
materials ;  (2)  housing  and  heating  the  subgrade  and 
the  complete  pavement;  (3)  using  chemicals  to  re- 
tard freezing.  These  are  all  common  processes  in 
concrete  building  construction  and  are  described  in 
many  articles  and  books. 

There  are  virtually  no  records  of  the  extra  cost 
of  winter  road  building.  It  has  been  variously  as- 
sumed as  25  to  50  per  cent  more  than  the  cost  of 
summer  construction,  but  these  figures  are  nothing 
but  guesses. 

Winter  road  building  is  not  practicable  as  a  gen- 
eral proposition  in  places  having  a  severe  winter 
climate ;  it  is  practicable  to  prolong  the  construction 
season  well  into  the  fall  season  of  moderate  night 
frosts  by  methods  which  do  not  call  for  elaiborate 
equipment  or  excessive  expenditure;  it  is  also  prac- 
ticable to  do  in  winter  a  large  amount  of  hauling 
and  storing  materials  and  other  work  preparatory 
to  warm   weather  construction. 

Municipal   Works 

The  only  recorded  study  of  winter  construction 
practices  has  been  made  by  Canadian  engineers.  In 
1920,  inquiry  made  by  Prof.  W.  Clifford  Clark, 
Queen's  College,  Kingston,  Ont.,  of  36  Canadian 
cities  which  had  done  municipal  work  in  winter,  dis- 
closed the  following  information : 

The  kinds  of  work  pronounced  successful,  or  fair- 
ly so,  are  sewer  construction,  tunneling,  deep  ex- 
cavation, heavy  cuts  and  fills,  mass  concrete  and 
work  in  muskeg  or  swamp  where  subsurface  water 
prevails.  The  degree  of  success  depends  upon  the 
preparation  which  is  made  in  the  fall  for  continuing 
work  in  severe  weather  and  also  on  the  supervision 
of  the  work. 

Estimates  of  the  increase  in  the  cost  of  con- 
struction in  winter  vary  from  nothing  to  double  the 
cost  of  summer  work.  In  some  instances  winter  con- 
struction was  found  less  expensive.  In  all  cases  the 
kind  of  work  and  the  local  weather  conditions  must 
be  taken  into  account. 

There  is  general  agreement  that  tunneling  can  be 
done  as  economically  in  winter  as  at  any  time.  The 
average  increase  in  the  cost  of  rock  excavation  is 
less  than  25  per  cent.  In  ordinarv  sewer  work  the 
increase  proibably  runs  from  25  to  100  per  cent. 

Various  reasons  are  given  for  the  increased  cost. 
The  frozen  top  has  to  be  broken  through.  Spoil 
banks  freeze.     Brick  and  concrete  materials  must  be 
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heated.     Workmen  have  to  be  sheltered  and  provided 
with  means  of  warming  themselves. 

In  general  winter  work  keeps  organizations  in- 
tact, overhead  charges  are  spread  over  twelve  months 
and  wages  are  lower. 

Concrete    and   Building    Construction 

Work  on  concrete  structures  of  all  kinds,  and 
building  operations  generally,  are  commonly  carried 
on  in  winter.  Methods  have  been  highly  perfected 
and  are  now  text-book  knowledge.  The  conditions 
can  be  stated  as  follows: 

1.  All  iconcreting  and  tiuijlding  masonry  opera- 
tions can  be  carried  on  in  winter  with  dispatch  and 
a'bsolute  safety  by  heating  the  materials,  housing 
in  the  work  under  construction  and  heating  the  en- 
closure. 

2.  Steel  erection  in  winter  is  largely  a  function 
of  storm  and  temperature.  In  any  weather  in  which 
the  workmen  can  withstand  the  cold  and  work  safely, 
structural  steel  can  be  erected. 

3.  Interior  building  work,  plumbing,  steamfitting, 
plastering,  etc.,  can  be  performed  in  winter  with 
little  loss  of  efficiency. 

4.  Winter  construction  in  building  adds  from  3 
to  10  per  cent  to  the  cost  according  to  the  records 
of  large  concrete  building  contractors. 

5.  There  is  probaibly  some  greater  risk  of  poor 
workmanship  in  winter  concreting,  masonry  work 
and  steel  erection  which  calls  for  more  exacting 
supervision  and  inspection. 

General   Conclusions 

Nothing  in  the  general  conditions  laid  down,  or 
in  the  conclusions  from  practice,  place  the  problem 
of  methods  of  winter  construction  beyond  the  range 
of  easy  solution  by  engineers  and  contractors.  With 
very  moderate  inquiry  and  analysis  it  would  be  prac- 
tica'ble  to  state  recommended  practices  or  standard 
methods.  This  investigation  may  precede  more  com- 
plex study  of  economic  conditions  because  whether 
or  not  winter  construction  in  general  is  economical 
there  are  always  individual  operations  which  it  will 
pay  to  carry  on  in  winter.  In  other  cases,  such  as 
winter  hauling  in  road  building,  it  may  be  profitable 
to  perform  parts  of  the  work  in  winter.  As  a  broad 
generalization  of  the  technical  problem  of  winter 
constructed  it  may  be  concluded: 

Any  kind  of  construction  can  be  performed  for 
which  the  owner  is  willing  to  pay  cold  weather 
prices. 

Economic   Problems 

The  economics  of  winter  construction  do  not  lend 
themselves  to  the  simple  methods  of  handling  the 
technical  problem.  As  applied  to  a  single  structure 
the  economic  question  is:  Will  possession  of  the 
structure  at  a  definite  earlier  date  be  of  enough 
value  to  pay  for  the  extra  cost  of  winter  construc- 
tion and  leave  a  little  over?  Visualizing  the  con- 
struction industry  as  a  whole  the  query  is  much  the 
same.  While,  however,  in  the  case  of  the  individu- 
al structure  the  means  are  at  hand  for  a  ready  an- 
swer there  are  inadequate,  indeed  almost  no,  data 
hy  which  to  determine  the  answer  for  the  whole 
industry.  Determination  of  these  data  is  the  great 
task  or  research  before  engineers  and  contractors 
and   the  determination  needs  to  be  quantitative. 

Briefly,  winter  construction  appears  to  offer  econ- 
omies by  (1)  spreading  overhead  costs  over  twelve 
producing  months  instead  of  some  less  period;  (2) 
reducing   the    seasonal    employment    of    men    in    con- 


struction and  the  allied  industries;  (3)  ironing  out 
the  peak  in  the  curve  of  production  of  construction 
materials  and  equipment;  (4)  equalizing  the  de- 
mand on  transportation  agencies.  The  economic 
waste  in  all  these  activities  due  to  reduction  of  con- 
struction during  cold  weather  is  universally  admit- 
ted as  a  general  truth  but  there  are  no  determined 
figures  of  the  amount  of  waste.  The  quantitative 
data  are  what  research  is  called  upon  to  supply. 
The  reasons  are : 

1.  The  construction  industry  is  the  servant  of 
the  building  public  and  evidence  of  specific  savings 
is  necessary  to  induce  the  building  public  to  alter 
its   practices. 

2.  Without  full  knowledge  of  the  economic  waste 
from  winter  idleness  in  construction  the  industry 
cannot  stabilize  its  own  business  or  assume  the  duty, 
which  it  must,  of  teaching  the  building  public. 


What  is  Mill  Construction? 

Often  Some  Misconception  About  the 

Meaning  of  the  Term — General 

Characteristics  of  the  Type 

We  all  laugh  at  the  "gentleman  farmer"  who 
thought  that  ensilage  was  some  kind  of  a  bug.  But 
we  should  not  laugh  too  soon,  for  we  have  allowed 
many  prospective  builders  of  factories  and  other  in- 
dustrial buildings  to  remain  in  about  the  same  posi- 
tion in  regard  to  the  type  of  buildings  known  as 
"mill  construction." 

What  Mill  Construction  Is 

The  term  "mill  construction"  as  commonly  used 
is  the  name  given  to  that  type  of  building  in  which 
the  interior  framing  and  floors  are  of  timber,  ar- 
ranged in  heavy  solid  masses,  and  smooth  flat  sur- 
faces, so  as  to  expose  the  least  number  of  corners, 
and  to  avoid  concealed  spaces  which  may  not  be 
reached  readily  in  case  of  fire. 

A  broader  interpretation  of  the  term  includes  the 
meaning  given  above  and  adds  the  specification  that 
the  building  shall  be  so  constructed  that  fire  shall 
pass  as  slowly  as  possible  from  one  part  of  the  struc- 
ture to  another.  This  means  that  each  floor  should 
be  separated  from  all  others  by  incombustible  walls 
or  partitions,  and  by  doors  or  hatchways  which  will 
close  automatically  in  case  of  fire  near  them.  Stair- 
ways, belt  passages,  and  elevator  shafts  are  encased 
or  preferably  located  in  fireproof  towers.  Openings 
in  floors  for  passage  of  belts,  etc.,  are  either  avoided 
oi-  fully  protected  against  passage  of  fire  or  water. 
The  proper  installation  of  an  approved  automatic 
sprinkler  system   is  of  great  importance. 

Ceilings  in  rooms  where  highly  inflammable 
stocks  are  kept  or  where  hazardous  processes  are 
followed,  should  be  of  fire-retardant  construction. 
The  ceiling  should  follow  the  lines  of  the  timbers 
without  an  air  space  between   the  two  surfaces. 

Three  general  types  of  framing  may  be  classed  as 
follows : — 

1.  Floors  of  heavy  plank  laid  flat  upon  large  gir- 
ders which  are  spaced  from  8  to  11  feet  on  centres. 
These  girders  are  supported  by  wood  posts  or  col- 
umns spaced  from  16  to  25  feet  apart.  This  type  is 
often   referred   to   as   "Standard   Mill   Construction." 

2.  Floors  of  heavy  plank  laid  on  edge  and  sup- 
ported  by   girders   which   are   spaced    from    12   to    18 
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feet  on  centres.  These  girders  are  supported  by 
wood  posts  or  columns  spaced  16  feet  or  over  apart, 
depending  ujjon  the  design  of  the  structure.  This 
type  is  called  "'Mill  Construction  with  Laminated 
Floors." 

3.  Floors  of  heavy  plank  laid  fiat  upon  large 
beams  which  are  spaced  from  4  to  10  feet  on  centres 
and  supported  by  girders  spaced  as  far  apart  as  the 
loading  will  allow.  These  girders  are  carried  by 
wood  i)osts  or  columns  located  as  far  apart  as  con- 
sistent with  the  general  design  of  the  building.  A 
spacing  of  from  20  to  25  feet  is  not  uncommon  for 
columns  in  this  class  of  framing  where  the  loading 
is  not  excessive.  This  type  is  more  generally  known 
as  "Semi-Mill  Construction." 

Each  of  these  types  is  provided  with  a  lighter 
top-floor  to  take  the  wear  and  give  a  finished  surface. 

Main  Points  of  Mill  Construction 

Walls     Brick,   concrete,   or   heavy   timber. 

Beams    and    Girders    ....Timber  at  least  S'A  in.  thick. 

Posts    Timber  at  least  T/z  in.  by  lyi  in. 

Under    Floors     Tim,ber  at  least  2^  in.  thick. 

Wearing    Floor     Tim^ber  at  least  %  in.  thick. 

Rqof    Timber  at  least  2'/s  in.  thick. 

Height   of   Building    65  to  90  feet. 

Size  of  Rooms    6,500  to  20,000  sq.  ft.  floor  area. 

Cost    of    Insurance     Low.       About     the     same     as    'for 

"fireproof"  buildings  when  both 
arc   equipped   with   sprinklers. 


I 


Why  Engineers  Should  Interest  Themselves 
in  Building  Ordinances 

r.uilding  ordinances  are  laws  regulating  the  kind 
and  quality  of  materials  and  the  methods  used  in 
applying  them  in  building;  in  short  building  ordin- 
ances contain  specifications  for  all  types  and  classes 
of  buildings,  and  therefore,  should  be  most  carefully 
formulated  to  cover  all  conditions  involved  in  con- 
struction in  order  to  acquire  the  best  results. 

Wood  is  used  in  some  form  in  every  type  of  con- 
struction and  for  this  reason  architects,  engineers 
and  contractors  should  be  familiar  not  only  with  the 
materials  themselves,  but  thoroughly  posted  on  the 
requirements  of  building  ordinances  in  order  to  re- 
commend and  use  intelligently  such  lumber  as  will 
be  acceptable   and  best  suited  for  the   purpose  used. 

The  four  types  of  construction  under  which  build- 
ings are  usually  classified  are  as  follows.  Fire-resis- 
tive; mill  or  slow-burning;  ordinary;  frame. 

A  "fire-resistive"  building  contains  no  wood  ex- 
cept in  door  and  window  frames,  doors,  sash,  casings, 
baseboards,  finished  floors  and  the  furring  strips 
under  them,  as  well  as  all  partitions  contained  with- 
in a  ()rivatc  ai)artment. 

The  interior  framing,  floors  and  roof  of  "mill  con- 
struction" buildings  as  well  as  those  of  an  "ordinary" 
(masonry  wall  and  woodjoisted)  buildings  may  be 
of  wood.  "Frame"  buildings,  which  include  a  larger 
percentage  than  any  other  type,  may  be  constructed 
entirely  of  wood. 

Many  of  the  important  specifications  to  be  con- 
sidered in  the  use  of  wood  may  be  found  imder  the 
following  heads: 

Kind,  quality,  stresses,  preservation,  prevention 
of  spread  of  fire. 

The  kind  of  wood  best  suited  for  the  use  to  which 
it  is  to  be  put  should  be  known  to  the  engineer  or 
architect  in  order  that  he  may  recommend  with  as- 
surance the  material  which  will  stand  stresses  where 


necessary,  will  wear  best  where  wear  is  required,  and 
take  desired  finishes  properly. 

The  quality  of  material  to  be  used  should  be  care- 
fully defined  and  no  lumber  having  defects  whereby 
the  strength  may  be  impaired  should  be  permitted 
to  be  used  where  restricted,  and  the  engineer  and 
architect  should  be  responsible  for  seeing  that  no 
low  grade  material  is  furnished  where  a  higher  grade 
is  called  for. 

In  many  codes  the  stresses  for  structural  timbers 
are  incorrectly  stated,  which  give  lumber  unfair  con- 
sideration as  compared  with  other  materials.  The 
Forest  Products  Laboratories  have  made  tests  to  de- 
termine correct  unit  stresses  for  wood  which  are  the 
most  reliaible  tabulations  available  'and  should  be 
made  a  part  of  every  building  code. 

In  recent  years  science  has  developed  means  by 
which  the  life  of  wood  may  be  extended  by  the  use 
of  preservatives,  especially  where  unfavorable  condi- 
tions of  atmosphere  and  temperature  prevail.  Spe- 
cifications recommending  the  treatment  of  wood  by 
these  should  be  made  a  part  of  every  building  code. 

Since  wood  is  classed  among  combustible  materi- 
als, it  is  essential,  that  it  be  properly  protected  from 
fire  and  that  adequate  fire-stopping  be  specified  to 
impede  the  progress  of  fires  after  they  have  once 
started.  There  are  many  precautions  to  be  'employed 
to  protect  against  damage  by  fire  and  to  prevent  its 
spread,  such  as  regulating  the  construction  of  chim- 
neys and  fire  places,  locating  heater  and  stoves,  limit- 
ing floor  areas  and  heights  of  buildings,  kind  of  re- 
ceptacles in  which  to  keep  ashes,  proper  distance  be- 
tween buildings  and  many  other  measures  which  have 
been  devised  for  the  purpose  of  protecting  life  and 
property. 


Meetings  of  the  Toronto  Branch  of  the     - 

Engineering  Institute 

The  executives  of  the  Toronto  branch  of  the  En- 
gineering Institute  of  Canada  have  decided  to  hold 
ten  meetings  between  now  and  Christmas  and  ten 
from  the  middle  of  January  until  the  annual  meet- 
ing on  March  15th.  Arrangements  have  been  made 
to  bring  before  the  branch  speakers  of  outstanding 
ability  who  will  deal  particularly  with  the  business 
side  of  engineering.  Such  subjects  as  municipal  fi- 
nance, the  local  improvement  act,  public  speaking  and 
the  giving  of  expert  evidence  will  be  dealt  with  by 
men  well  qualified  to  speak  on  such  matters.  Even- 
ings have  been  set  apart  for  discussion  on  t?\vn  plan- 
ning, fees  and  policy,  while  the  remaining  evenings 
will  be  taken  up  by  technical  engineering  subjects. 
An  effort  will  be  made  to  develop  the  social  side  as 
well  as  introducing  a  debate  on  some  live  topic. 

In  his  inaugural  address  recently  Mr.  Wm.  Storrie 
chairman  of  the  branch  urged  the  development  of 
sectional  meetings.  His  case  was  stated  as  follows: 
"In  common  with  others  I  believe  the  Toronto  Branch 
is  large  enough  in  members  to  try  out  sectional  meet- 
ings. With  this  object  in  view  I  intend  asking  the 
Executive  to  make  a  start  with  a  "Municipal  Sec- 
tion," giving  this  section  full  charge  of  four  out  of 
the  ten  meetings  to  be  held  after  Christmas.  I  should 
like  to  see  this  given  a  fair  trial  and  should  the  Exe- 
cutive decide  to  proceed  with  the  formation  of  such 
a  section  I  hope  those  members  of  the  branch  who 
are  interested  will  give  it  their  hearty  support." 
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Street  and  Sidewalk  Design 

Report  of  a  Committee  of  the  American 
Society  for  Municipal  Improvements 

It  might  be  said  that  only  of  camparative  recent 
date  has  the  subject  of  street  and  sidewalk  design 
been  attempted  in  a  scientific  manner,  for  compar- 
ing the  answers  to  the  committee's  questionnaire  it 
is  noted  that  in  older  cities,  with  the  exception  of 
recent  layouts,  street  design  is  far  behind  that  in  the 
newer  cities. 

Widths  of  Roadways — Replies  to  the  question 
on' this  subject  show  conclusively  that  the  width  of 
roadways  should  be  based  on  the  number  of  lines  of 
traffic  to  be  accommodated  and  while  but  a  very  few 
cities  report  that  they  give  consideration  to  the  den- 
sity of  traffic  to  aid  them  in  establishing  the  neces- 
sary number  of  lanes  yet  the  Committee  feels  that 
a  study  of  present  and  prospective  amount  of  traffic 
is  very  important. 

Traffic  Lane  Widths — Analysis  of  the  replies  re- 
ceived would  indicate  that  for  each  line  or  lane  of 
traffic  a  width  of  from  7  to  8  ft.  is  necessary  for 
motor  vehicles  parked  at  the  curb  and  from  8  to  10 
ft.  for  vehicles  moving,  with  a  somewhat  greater 
average  width  in  business  than  in  the  residential  sec- 
tions. Space  for  street  car  tracks  should  be  from  8 
to  9  ft.  for  single  and  18  to  20  ft.  for  double  track. 

Alleys — In  a  city  laid  out  on  the  rectangular  sys- 
tem, alleys  are  of  special  value,  since  in  them  may 
be  placed  sanitary  sewers  and  unsightly  poles.  Al- 
leys also  afford  access  for  deliveries  to  residences, 
for  the  collection  of  garbage  and  rubbish  and  to  gar- 
ages on  the  back  of  lots.  Alley  widths  should  not 
be  less  than  18  ft. 

Widths  of  Sidewalks  should  be  determined  by 
the  intensity  of  traffic.  From  the  replies  received 
it  appears  that  the  best  practice  is  a  width  of  from 

5  to  6  ft.  for  residential  sections,  and  from  10  to  15 
feet  for  ibusiness  sections. 

Grass  plats  afford  space  for  trees,  poles  and 
hydrants  and  widening  of  the  traveled  roadway  with- 
out the  acquisition  of  additional  land.  Where  trees 
are  planted,  grass  plats  should  not  be  less  than  5  ft. 
\yide.  A  number  of  cities  allot  from  1  to  2  ft.  of 
grass  space  between  the  sidewalk  and  the  property 
liiie,  when  the  grass  plat  is  next  to  the  curb. 

.Safety  Zones — The  general  practice  is  to  paint 
the  pavement  with  lines  which  designate  the  area  or 
zones  where  vehicular  traffic  must  give  way  and  look 
out  for  foot  traffic.  These  lines  may  mark  zones 
where  street  car  stops  or  they  may  mark  crossings 
for  foot  traffic  from  one  sidewalk  to  the  other.  The 
zones,  where  street  cars  are  approached  are  usually 

6  ft.  in  width  and  of  proper  lengths  and  a  safety  walk 
from  the  middle  of  the  zone  to  the  sidewalk  on  the 
side  of  the  street  where  zone  is  marked  off  is  advan- 
tageous. In  a  number  of  cities  a  4-in.  platform  of 
plank  or  concrete  is  constructed.  In  other  localities 
posts  or  stands  connected  with  ropes  are  installed. 

'  Sidewalk  Crossings — There  is  a  tendency  to  get 
away  from  the  step  at  the  curb  to  the  street  at  street 
intersections,  especially  where  the  foot  traffic  is  heavy 
Such  steps  should  not  exceed  6  inches. 

Radii  of  Curbs  at  Street  Corners — ^Before  the  in- 
troduction of  the  automobile  and  motor  trucks,  a  6 
or  at  the  most  8  ft.  radius  curb  was  considered  ade- 
quate. Under  present  conditions  in  n;w  layouts  the 
radius  of  the  curb  in  residential  sections  should  not 


be  less  than  10  ft.  In  business  sections,  from  10  to 
whatever  limit  can  be  introduced  according  to  width 
of  sidewalk  and  roadway.  For  alleys,  5  to  6  ft.  radi- 
us is  sufficient. 

Catch  Basin  Inlets — Catch  basins  should  be  con- 
nected directly  to  the  sewer  at  the  manholes,  by 
means  of  an  individual  pipe.  They  are  generally  lo- 
cated at  street  intersection,  but  where  necessary  to 
increase  the  number  intermediate  inlets  may  be  lo- 
cated in  the  middle  of  the  block.  Modern  practice 
provides  for  the  entrance  of  the  water  into  the  catch 
basin  through  [ungratedj  openings  either  cut  out 
of  the  curb  or  better  through  openings  in  castings 
set  in  the  sidewalk  flush  with  the  curb. 

Street  Crowns — Generally  the  grade  varies  direct- 
ly with  the  width  and  inversely  as  the  function  of  the 
grade  of  the  street.  A  quite  general  practice  is  to 
fix  the  crown  from  1/60  to  1/100  of  the  width,  de- 
pending on  the  grade  and  character  of  service.  An- 
alyzing the  answers  to  our  questionnaire,  the  fol- 
lowing appears  to  be  the  general  practice  where 
grades  of  streets  are  normal  and  where  the  surfac- 
ing of  the  pavement  is  concrete,  brick,  bituminous 
or  surfacing  of  light  nature :  For  street  width  of  20 
to  22  ft.,  the  amount  of  crown  4  in. ;  24  to  28  ft.,  5  in. ; 
30  ft,  5H  in.;  32  to  42^ ft.,  6  in.;  45  ft,  7  in.;  48  to  52 
ft,  8  in.  For  rough  surfaced  streets,  such  as  granite 
block,  the  crown  should  be  increased  from  20  to  25 
per  cent;  for  macadam  or  gravel  15  to  75  per  cent; 
and  where  the  grades  of  the  street  exceed  4  per  cent 
the  amount  of  the  crown  can  be  reduced  in  propor- 
tion to  the  grade,  from  20  to  40  per  cent. 

Gutters — Where  very  flat  grades  are  encountered 
the  slope  of  the  gutter  is  often  made  much  steeper 
than  the  general  crown  of  the  street  and  in  a  number 
of  instances  cited  the  slope  may  be  as  heavy  as  1  to 
3  in.  to  the  foot. 


I 


Niagara  Peninsula  Branch,  E.I.G. 

On  Friday,  October  20,  the  Niagara  Peninsula 
Branch  of  the  Engineering  Institute  of  Canada  held 
a  dinner  meeting  at  the  Welland  Hotel,  St.  Cath- 
arines, when  discussion  took  plare  on  registration 
under  the  new  Professional  Engineers  Act.  In  addi- 
tion. Captain  T.  S.  Scott,  city  engineer  of  Niagara 
Falls,  Ont.,  read  an  excellent  paper  on  "Roads."  F.  S. 
Lazier  is  chairman  of  this  branch  and  R.  W.  Downie 
is  secretary. 


The  Toronto  Branch,  E.  I.  G. 

The  meeting  of  the  Toronto  Branch  of  the  E.I.C. 
tomorrow  evening,  the  26th  inst.  will  be  given  over 
to  a  discussion  of  basic  principles  of  the  Town  Plan- 
ning Bill  brought  before  the  Legislative  Committee 
enquiring  into  Town  Planning  Legislation  by  the 
Conference  of  the  Ontario  Town  Planning  and  Hous- 
ing Association.  Mr.  W.  S.  B.  Armstrong,  secretary 
of  the  association,  will  bring  to  the  attention  of  the 
meeting  the  necessity  of  provincial  supervision  in 
town  planning  matters,  and  Mr.  H.  E.  Redman, 
solicitor  of  Scarboro  Township,  will  speak  on  the 
relationship  of  the  suburban  area  to  the  large  urban 
centre.  The  bill,  as  a  remedy  for  present  inability  or 
negligence  to  properly  plan  Ontario  communities, 
will  then  be  described  and  placed  upon  the  table  for 
discussion.  Mr.  N.  Ui.  Wilson  will  be  in  charge  of 
the  meeting.     All  interested  are  invited. 
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The  Contract  Record's 

Weekly  House  Suggestion  No.   41 


Wc  arc  presenting  in  our  series  this  week  an  ideal 
■example  of  the  well-planned,  popular,  five-room  bunga- 
low.     The    foundations    are    brick    and    the    walls    are 
stucco    on    brick.     There   is    an    attractive    and    roomy 


verandah  at  the  front,  from  which  the  main  entrance 
opens  onto  a  short  hall.  The  main  feature  of  this 
house  is  the  beautiful  living  room,  which  is  located 
immediately  to  the  right  on  entering.  This  room  is 
21'  2"  X  13'  11"  and  also  has  entrances  on  dining  room, 
kitchen  and  the  cross  hall  leading  to  the  bedroom  sec- 


tion. The  walls  and  ceilings  in  this  room  are  of  in- 
terior stucco;  the  flooring  and  trim  is  of  plain  red  oak, 
the  latter  being  finished  a  dark  fumed.  There  is  a 
beautiful  tapestry  brick  fireplace  located  in  the  centre 
of  the  rear  wall.  The  dining  room  is  entered  from  the 
living  room  through  a  wide,  open  entrance  and  is  also 
connected  with  the  kitchen  by  a  swinging  door  on  the 
left.  The  flooring  and  trim  of  the  dining  room  is  the 
same  as  living  room  and  there  is  a  stucco  ceiling  to 
plate  rail.  The  kitchen  has  an  entrance  from  the  rear 
and  also  opening  to  cellar  stairway.  The  flooring  and 
trim  here  is  of  pine,  the  latter  finished  in  white  enamel. 

The  bedroom  section  is  approached  through  a 
short  cross  hall  and  contains  two  good-sized  bedrooms 
and  bathroom.  The  flooring  and  trim  here,  as  in 
kitchen,  is  in  pine,  the  trim  being  finished  in  white 
enamel.  There  is  an  entrance  on  the  rear  bedroom 
from  the  outside,  as  seen  on  reproduced  plan,  through 
glass  doorway  on  the  left. 

There  is  a  full  basement  under  the  house,  with 
boiler  room,  laundry,  coal  space,  etc. 

Mr.  H.  .Addison  Johnston,  well  known  Toronto 
home-builder,  built  this  attractive  little  bungalow  in 
North  Toronto. 
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Study  of  Sewer  Pipes 

The  U.  S.  Bureau  of  Standards  has  undertaken  an 
investigation  of  the  condition  of  sewer  pipes  in  the 
city  of  Los  Angeles,  Cal.,  for  the  purpose  of  studying 
the  effects  of  sewage  and  sewer  gases  on  clay  and 
cement  pipes,  both  of  which  are  now  being  extensive- 
ly used  in  that  city. 

In  this  work  the  Bureau  is  co-operating  with  the 
clay  and  cement  pipe  manufacturers  and  the  office  of 
the  city  engineer.  The  program  for  the  investiga- 
tion involves  the  excavation  and  inspection  of  sec- 
tions of  pipe  from  laterals  in  various  parts  of  the 
city,  and  the  replacement  of  these  with  tested  pipe 
for  future  examination. 

The  object  of  the  investigation  is  to  determine 
by  chemical  survey  general  relations  between  rate 
or  extent  of  deterioration  of  pipes  and  concentration 
of  damaging  elements  in  the  sewage  and  gases.  The 
problem  is  a  difficult  one,  not  only  on  account  of  the 
extent  of  the  work  involved,  but  more  particularly  be- 
cause the  field  which  it  enters  is  as  yet  unexplored. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  John.  V.  Gray  Construction  Co.  Ltd.,  541  Queen  E., 
Toronto,  have  opened  an  office  in  Haileybury,  Ont.,  under 
the  managership  of  Mr.  J.  MacMillan. 

.\uthorities  of  Laval  University,  Quebec,  P.  Q.,  have 
announced  their  intention  of  erecting  a  new  building  and 
extending  the  present  structures  of  the  university,  at  a  cost 
of  $500,000. 

L.  E.  Shaw  Ltd.,  Avonport,  N.  S.,  have  made  arrange- 
ments with  the  Interlocking  Tile  Co.,  32  Toronto  St.,  To- 
ronto, whereby  the  former  will  manufacture  Interlocking  Tile 
for  sale  in  the  provinces  df  Nova  Scotia,  New  Brunswick 
and  Prince  Edward  Island. 

Good  progress  is  being  made  on  the  municipal  incinerator 
at  Chatham,  Ont.,  the  furnaces,  according  to  a  very  recent 
report,  being  30  per  cent,  constructed,  building  and  approach 
50  per  cent,  constructed  and  a  start  was  made  a  few  days 
ago  on  the  radial  brick  chimney. 

Thirty  million  feet  of  spruce  timber  has  been  destroyed 
by  fire  in  the  McArthur  timber  limits,  on  the  Athabasca 
River,  according  to  a  recent  statement  of  Col.  R.  H.  Palmer, 
head  of  the  forest  service  for  Northern  Alberta,  who  has 
been  supervising  fire  fighting  operations. 

The  council  at  Sandwich,  Ont.,  recently  granted  the 
Sandwich  Board  of  Public  School  Trustees  the  sum  of  $366,- 
041  for  the  construction  of  a  new  10-room  school  on  Felix 
Avenue.  The  new  school  will  be  equipped  with  a  gymnasium 
and  auditorium  and  will  be  modern  in  every  respect.  The 
general  contract  has  been  awarded  to  the  Windsor  Con- 
struction Co. 

The  ratepayers  of  Hanover,  Ont.,  recently  carried  a  by- 
law to  expend  $135,000  on  waterworks  additions.  Water 
will  be  brought  from  Rhurl  Lake,  three  miles  away,  for  do- 
mestic and  commercial  purposes,  and  the  new  equipment  will 
furnish  good  fire  protection.  A  reservoir  will  be  erected  at 
the  lake  and  a  water  tank  in  the  town.  Additional  water 
mains  in  the  town  are  also  provided  for. 

The  output  at  the  British  Empire  Steel  Corporation's 
wire  mill  at  Sydney,  N.  S.,  will  be  doubled  by  the  instal- 
lation of  new  equipment,  work  upon  which  began  a  few  days 


ago.  Part  of  the  outfit  is  a  galvanizing  frame,  which  will 
enable  the  company  to'turn  out  120  tons  of  fence  material 
a  day,  instead  of  60  tons,  as  at  present.  The  new  construc- 
tion will  be  completed  by  February. 

The  following  is  a  list  of  officers  elected  at  the  annual 
meeting  of  the  Ontario  Town  Planning  and  Housing  Asso- 
ciation, held  recently  in  Toronto:  President,  J.  P.  Hynes, 
of  Toronto,  (re-elected);  vice-presidents,  T.  S.  Morris,  Hamil- 
ton; W.  W.  Hiltz,  Toronto;  T.  J.  Murphy,  London;  Aid.  E. 
D.  Lowe,  Ottawa;  secretary,  W.  S.  B.  Armstrong,  Toronto; 
treasurer,  Gordon  Philip,  London;  executive  committee,  N. 
Cauchon,  Ottawa;  Aid.  H.  E.  Rose,  St.  Catharines;  Aid.  R. 
W.  Gladstone,  Guelph;  J.  Clarke  Keith,  Windsor;  Mrs.  Aid. 
Small,  Toronto;  Mrs.  M.  F.  Irwin,  Toronto;  L.  M.  Allan, 
Windsor;  Major  W.  D.  Sharpe,  M.D.,  Brampton;  Mrs.  Harry 
Carpenter,  Hamilton;  Aid.  A.  W.  Hilborn,  Brampton;  Frank 
Cockshutt,  Brantford;  A.  V.  Hall,  Toronto;  T.  H.  Everson, 
Oshawa;  Col.  S.  W.  I?ay,  Port  Arthur;  B.  Lade,  Fort  Erie; 
Mayor  LeHeup,  Haileybury,  and  H.  O.  Lundy,  Windsor. 


Personal 

Mr.  F.  C.  Clarke  has  resigned  the  position  of  industrial 
commissioner  of  Niagara  Falls,  Ont.,  and  his  resignation  was 
accepted  by  the  city  council  at  a  recent  meeting. 

Hon.  G.  D.  MacLean,  Provincial  Secretary  and  Minister 
of  Education,  British  Columbia,  has  been  sworn  in  as  Min- 
ister of  Railways  for  the  province.  He  succeeds  Hon.  John 
Oliver,  who  recently  resigned  that  portfolio. 

Mrs.  H.  B.  Dunnington  Grubb,  landscape  architect  of 
Toronto,  was  the  guest  of  the  Hamilton  chapter  of  the  On- 
tario .Association  of  Architects,  at  their  first  luncheon  of  the 
season  at  the  Royal  Connaught  a  few  days  ago. 

Mr.  H.  R.  Myers,  Stratford,  Ontario,  has  recently  re- 
ceived the  appointment  of  instructor  in  civil  engineering  in 
the  College  of  Applied  Science,  Syracuse  University,  and  en- 
tered upon  his  duties  at  the  beginning  of  the  present  term. 

Mr.  H.  J.  Stambaugh,  Jr.,  has  been  appointed  •general 
sales  manager  of  the  Burlington  Steel  Company,  at  Hamil- 
ton. Mr.  Stambaugh  was  formerly  vice-president  and  general 
manager  of  the  Trussed  Concrete  Steel  Company  of  Canada, 
Ltd.,  at  Walkerville. 

The  Ontario  Gypsum  Co.  Ltd.,  of  Paris,  Ont.,  will  be 
represented  in  the  Windsor  district  by  Mr.  W.  J.  McCann. 
Mr.  McCann  was  formerly  with  the  J.  Muldoon  &  Co.,  of 
Toronto.  He  will  devote  his  whole  attention  to  the  Border 
cities  and  immediate  vicinity. 

The  Federal  Government  has  appointed  Mr.  William 
Ainslie,  Hamilton,  chairman  of  the  Hamilton  Harbor  Com- 
mission. Messrs.  John  Newlands  and  William  B.  Sheppard 
have  been  appointed  members  of  the  commission.  The  new 
members  succeed  Messrs.  William  J.  Clark,  George  J.  Guy 
and  A.C.  Garden. 


Obituary 

Mr.  David  Carlyle,  well  known  Toronto  builder  and  con- 
contractor,  died  in  that  city  recently  after  an  illness  of  about 
six  months,  at  the  age  of  66  years.  Deceased  was  born  in 
Toronto  and  educated  at  Jarvis  St.  Collegiate,  and  for  some 
time  was  in  the  fire  insurance  adjustment  business  with  his 
son. 


Trade  Incorporations 

The  Leamy-Couture  Construction  Company,  Limited, 
with  head  office  at  Hull,  P.  Q.,  capital  $50,000,  to  carry  on 
a  general  contracting  business. 
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When   Labor   is   Overpaid 


Something  is  surely  wrong  with  an  economic  sys- 
tem that  iiermits  plasterers  to  make  $26  a  day  during 
the  week  and  as  muicli  as  ^32  for  four  hours'  work 
on  Saturdays  and  Sundays.  .And  yet  these  are  the 
wages  that  are  rei)orted  to  l)e  current  in  Chicago.  In 
that  city,  the  unions  so  control  the  master  plasterers 
that  $2.00  an  hour  and  a  $10-a-day  honus  is  the  ac- 
cepted rate  aii]>licahle  to  week  day.s,  while  on  Satur- 
day afternoons  and  Sundays  the  hourly  wage  is 
doubled.  It  is  reported  that  the  contractors  and 
unions  have  signed  up  for  three  years  on  this  basis. 

It  is  imj)ossible  to  reconcile  in  any  way  these 
wages  with  the  amount  or  ciuality  of  work  turned  out. 
No  one  can  sav  that  $26  a  day  is  a  true  measure  of  a 
plasterer's  work ;  in  t)ther  words,  no  plasterer  is  worth 
$26  a  day.  llis  work  is  not  of  such  sui)reme  merit, 
nor  does  it  demand  such  unusual  intelligence  and 
ability  that  $2  an  hour  and  $10-a-day  honus  is  a  fair 
recompense.  This  is  not  said  in  a  derogatory  way 
at  all,  for  plastering  is  undoubtedly  an  art  that  re- 
quires a  greater  degree  of  skill— far  more  than  is  usual- 
ly evident  in  most  plastering  oi)erations — but  the  fact 
is  nevertheless  evident  that  in  a  $26-a-day  wage  scale, 
there  is  no  semblance  of  any  just  relationship  be- 
ween  the  work  turned  out  and  the  payment  made  for 
that  work. 

Yet  it  is  such  a  relationship  that  should  govem 
toil  of  all  kinds.  .\  day's  pay  for  a  day's  work,  tem- 
pered by  the  law  of  sui)ply  and  demand,  should  be 


the  governing  jjrinciple  in  labor  relations.  .\nd  no 
organization  or  other  f<»rce  should  be  permitted  to 
bolster  ui»  a  wage  beyond  what  is  recognized  as  a  ju.st 
equivalent  of  the  work  turned  out.  Neither  should 
any  organization  be  ])ermitted  to  exploit  labor  .so  as 
to  reduce  wages  below  that  standard.  Value  for  value 
received  should  be  the  ideal  of  labor  relations.  Judg- 
ed by  this  qualificaticm,  Chicago  ])lasterers  are  over- 
paid— s<j  much  beyond  the  amount  necessary  to  live 
decently  that  it  tends  to  make  the  workers  soldier  on 
the  job  to  the  extent  that  output  and  efficiency  are 
very  seriously  impaired. 

Fortunately,  Chicago  conditions  find  little  sug- 
gestion of  repetition  in  Canada.  Yet  there  are  elem- 
ents in  our  labor  bodies  that  would  fain  ado|)t  Chic- 
ago's system  as  an  ideal  and  wring  out  of  the  con- 
tractors and  the  owners  the  last  possible  cent  while 
returning  the  least  possible  labor.  Such  action  will 
do  nothing  l)ut  sc|uelch  the  activity  of  the  building 
industry.  Let's  ho|)e  that  the  saner  elements  of  labor 
will  i)revail  in  their  recognition  of  the  fairness  of  the 
jirinciple  of  value  for  value  received. 

Who  is  Responsible? 

A  very  nice  question  is  raised  by  a  discussion 
that  recently  took  place  in  the  House  of  Commons. 
This  question  was  the  wretched  acoustics  of  the  Com- 
mons Chamber.  It  was  raised  on  the  last  day  of  the 
session  by  Mr.  Logan,  the  member  for  Cumberland, 
and  though  his  remarks  were  provocative  of  a  consid- 
erable amount  of  humour  to  the  effect  that  the  mem- 
bers in  general  did  nqt  want  to  hear  what  one  another 
said,  that  the  Press  may  be  in  a  position  to  make  more 
intelligent  reports  on  the  subjects  discussed  if  they 
do  not  hear  the  members'  remarks, .and  so  on,  there 
was  an  evident  feeling  that  it  would  have  been  a  real 
advantage  if  this  room  had  more  completely  fulfilled 
the  object  for  which  it  was  designed,  namely,  a  cham- 
ber where  the  members  and  visitors  could  hear  one 
another  in  the  discussion  of  the  vital  problems  con- 
fronting our  elected  parliament.  The  strictures  of 
.Mr.  Logan  are  very  out-spoken,  as  for  example  quot- 
ing from  Hansard,  "Think  of  it!  We  have  built  a 
$12,000,000.00  building  in  which  we  cannot  be  heard. 
It  is  ridiculous.  It  is  not  fair.  It  is  neither  just  to 
us  nor  to  the  people  we  represent." 

.At  the  close  of  the  debate,  Mr.  King,  of  Kootenay. 
promised  to  have  en(|uiries  made  during  the  recess 
with  a  \  iew  to  seeing  if  it  were  possible  to  bring  about 
the  desired  iiuprovement.  We  have  since  seen  a 
newspaner  item,  the  accuracy  of  which  we  cannot 
vouch,  for.  to  the  effect  that  it  was  proposed  to  set 
aside  $50,000  to  improve  the  acoustics  of  this  rot»m. 

The  construction  industry  is  not  so  directly  con- 
cerned with  whether  the  members  can  hear  one  an- 
other, or  whether  they  would  be  any  better  off  if  they 
did  hear  one  another,  as  they  are  with  the  question 
"Whose  fault  is  it  that  the  acoustics  of  the  Commons' 
Chamber  is  poor?  On  whose  doorstep  can  the  blatne 
be  placed?  Must  we  as  an  industry  that  consiedrs 
itself  as  using  modern  and  advanced  methods  of  con- 
struction admit  that  when  it  comes  to  putting  up  a 
building  of  this  kind  we  do  not  know  how  to  do  it?"' 
This  is  not  the  only  example  of  large  and  expensive 
buildings  that  have  proven  equally  faulty  in  the  mat- 
ter of  acoustics.  Unfortunately  we  know  of  many 
churqhes  and  many  music  halls  that  are  far  from  per- 
fect in  this  respect.     However,  as  an  industry,  should 
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Canada's  Engineers — Alexander  Eraser 


Alexander  Fraser,  associate  chief  engineer  of  the 
Roads  Department  of  the  Province  of  Quebec  was 
born  in  the  parish  of  Cap  St.  Ignace,  Montmagny 
County,  Que.  He  received  his  first  education  at  the 
parish  school  and  then  at  the  college  of  Ste  Anne  de  la 
Pocatiere  where  he  won  the  degree  of  bachelor  of 
arts.  In  1905  Mr.  Fraser  took  up  the  Civil  Engineer- 
ing course  of  the  Montreal  Polytechnique  School  from 
which  he  graduated  in  1909  with  the  degree  of  bachel- 
or of  Applied  Science  and  the  diploma  of  Civil  Engi- 
neer. 

Upon  leaving  the  university  Mr.  Fraser  was  en- 
gaged as  assistant  engineer  on  the  engineering  staff 
of  the  St.  Lawrence  Ship  Channel,  and  remained  until 
1911.  However,  judging  that  the  field  in  the  line  of 
work  in  which  he  was  first  engaged  did  not  appear 
broad  enough  for  his  ambitions  and  seeing  an  opening 
to  apply  his  knowledge  in  a  work  in  which  he  had  of- 
ten thought  he  would  succeed,  Mr.  Fraser  resigned 
his  position  with  the  Dominion  Government  in  1911  to 
accept  another  with  the  Quebec  roads  department  as 
assistant  engineer  on  the  construction  of  the  King  Ed- 
ward VII  highway  between  Montreal  and  Quebec, 
which  position  he  filled  during  the  two  following  years. 
In  1914  he  was  given  complete  charge  of  the  western 
division  of  the  gteat  highway,  and  in  1916  was  appoint- 


ed associate  chief  engineer  of  the  department,  which 
position  he  still  occupies  and  in  which  the  services 
that  he  hoped  to  render  to  his  province  in  his  favored 
line    of    work,    were    widely    realized,    judging    by    the 


A.    Fraser 


amount  and  quality  of  the  work  that  has  been  done  un- 
der his  direction  since  he  first  entered  the  department. 

Mr.  Fraser  is  a  member  of  the  Association  of  Pro- 
fessional Engineers  of  the  Province  of  Quebec. 


we  not  feel  ashamed  when,  after  constructing  a  beauti- 
ful building  like  our  Ottawa  Parliament  Building,  it 
fails  so  miserably  to  fulfill  the  purpose  for  which  it 
was  designed? 

We  are  not  going  to  pass  an  opinion  as  to  the 
person  or  persons  at  fault.  The  principles  of  acoustics 
are  well-known.  Almost  as  much  attention  is  paid 
to  the  teaching  of  this  subject  in  our  universities  as 
is  given  over  to  architecture  or  design.  Yet  the  fact 
remains  that  we  can  build  a  beautiful  building,  but 
we  cannot  design  a  building  with  the  assurance  that 
speakers  can  be  heard  in  it. 

This  is  surely  a  matter  that  should  be  taken  up 
forthwith  by  the  construction  industry.  If  the  con- 
tractor is  supposed  to  have  a  knowledge  of  acoustics 
and  has  not  this  knowledge,  that  defect  should  be 
remedied.  If  the  architect  is  supposed  to  have  a 
knowledge  of  acoustics,  and  has  not  that  knowledge, 
this  should  be  immediately  added  to  his  edticational 
curriculimi.  If  neither  of  these  is  supposed  to  have 
an  intimate  knowledge  of  acoustics,  this  fact  should 
also  be  recognized  and  acoustical  experts  or  engi- 
neers should  be  developed.  For  $50,000.00,  the  uni- 
versity could  well  afford  to  establish  a  department 
and  turn  out  acoustical  experts,  if  these  are  not  avail- 
able at  present.  We  suggest  this  svibject  as  a  fruit- 
ful source  of  discussion  between  the  architects  and  the 
contractors  at  an  early  joint  meeting. 

The  expenditure  of  $50,000.00  to  improve  the  acou- 
stical properties  of  the  Commons'  Chamber  at  Ottawa 
places  the  building  industry  in  a  ridiculous  position. 
\\'ho  can  guarantee  that  conditions  will  be  any  bet 
ter  after  this  money  is  spent?  Is  our  industry  merely 
in  the  experimental  stages,  or  do  we  definitely  know 
our  business? 


Contract   News 

The  Deslauriers  Metal  Products  Co.,  requested 
by  H.  A.  J.  Aldington,  1977  Queen  St.  E.,  Toronto, 
have  secured  contracts  for  supplying  steel  forms  for 
concrete  columns  for  the  following:  P.  L.  Robertson 
Co's  factory,  at  Milton,  Ont.,  for  which  the  Figott- 
Healy  Construction  Co.  are  contractors ;  the  Hydro- 
Electric  ofifice  building,  Hamilton,  Ont.,  for  which 
the  P'igott-Healy  Construction  Co.  are  also  contract- 
ors and  the  Harris  abattoir,  Toronto,  for  which  Wells 
&  Gray  Ltd.  are  the  contractors.  Mr.  Aldington  has 
also  secured  additional  contracts  for  road  reinforce- 
ment for  a  highway  at  Mimico,  Ont.,  E.  C.  Hoffman 
being  the  contractor. 

The  Canadian  Benedict  Stone  Co.,  represented  by 
Mr.  Aldington,  have  received  contracts  for  the  stone 
work  on  the  new  Bell  Telephone  Co's.  exchange  at 
Main  St.  and  Kingston  Rd.,  Toronto,  and  on  the  E. 
R.  Wood  residence,  Toronto.  In  connection  with  the 
new  Durant  Motors  factory  at  Leaside,  Ont.,  the  par- 
tition tile  has  been  awarded  to  the  Erie  Clay  Products 
Co.,  Port  Dover,  Ont..  whose  agent  is  Mr.  Aldington. 


This   Week's    Meeting   of   the   Toronto 
Branch,  E.  I.  C. 

The  weekly  meeting  of  the  Toronto  Branch  of  the 
lingineering  Institute  of  Canada,  on  Thursday  even- 
ing, Nov.  2,  at  the  Engineer's  Club,  will  be  addressed 
by  Prof.  O.  W.  Ellis,  on  "Some  Points  of  Contact  Be- 
tween Metallurgy  and  Engineering." 
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The  New  Highland  Creek  Highway  Bridge 

A  655  ft.  Steel  Structure  Crosses  Deep  Ravine  on  the  Kingston  Road,  East  of 
Toronto,  Ont.,  and  Eliminates  Dangerous  Grades — Road  Diverted  to 
Shorten  Bridge — Details  of  the  Design 

By  A.  B.  CREALOCK,  B.A.Sc. 
Bridge    Engineer,    Ontario    Department   of   Public   Highways 


Anioiij;  the  iiuuiy  improvements  carried  out  in  the 
relniilding  of  the  Kingston  Road  running  east  from 
'J'oronto,  Ont.,  the  new  bridge  at  Highland  Creek, 
wliicli  will  shortly  be  opened  to  traffic,  is  one  of  the 
most  outstanding.  It  has  been  the  policy  of  the  On- 
tario Department  of  Public  Highways  to  remove,  to 
as  great  an  extent  as  possible,  the  danger  points  on 
the  roads.  The  j)resent  crossing  of  Highland  Creek 
is  one  of  these  danger  points  and  great  interest  is 
e\idenced  in  the  construction  of  the  new  high  level 
l)ri(lge  at  this  point. 

Highland  Creek  is  situated  about  fifteen  miles 
from  Bloor  and  Yonge  Streets,  Toronto,  and  although 
a  small  stream  at  the  i^resent  time,  it  lies  at  the  bot- 
tom of  a  deep  valley.  The  descent  to  this  valley  on 
the  west  side  lias  a  drop  of  67  feet  in  a  distance  of 
750  feet  giving  a  grade  of  almost  9  per  cent.  From 
this  i>oint  the  road  crosses  the  valley  on  practically 
a  level  grade  for  a  distance  of  1,200  feet.  Here  the 
grade  rises  again  and  200  feet  up  the  bank  cros.ses 
t)ver  the  creek  on  a  narrow  bridge.     This  structure 


is  of  interest  in  that  originally  it  was  a  steel  truss. 
When  it  was  found  necessary  to  rebuild,  a  concrete 
truss  was  poured  using  the  old  steel  truss  as  a  base 
for  the  forms.  'I'he  grade  on  the  east  bank  has  a 
total  rise  of  84  feet  in  a  distance  of  1,300  feet.  The 
grade  however,  is  not  uniform  and  for  the  greater  por- 
tion of  this  bank  the  grade  is  over  10  per  cent. 

With  the  narrow  roadway  and  excessive  grades 
that  exist  at  this  crossing  it  is  easily  seen  that  the  old 
road  is  a  dangerous  one  to  travel.  In  the  winter 
season  when  the  ground  is  covered  with  snow  and  ice 
the  danger  is  increased  and  several  accidents  have 
occurred.  At  the  present  time  the  handrail  on  the 
bridge  bears  mute  testimony  regarding  an  accident 
in  which  a  car  was  badly  wrecked. 

The  crossing  at  the  present  location  is  3,500  feet 
from  the  top  of  the  west  bank  to  the  top  of  the  east 
bank.  To  bridge  or  fill  this  gap  to  provide  a  high 
level  crossing  was  out  of  the  question,  and  the  De- 
partment Surveyors  have  laid  out  a  diversion  with  a 
length   of  6,250   feet   between    the   two   intersections 


Location  pUn  and  elevation  of  bridf* 
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The  new  Highland  Creek  bridge  eliminates  a  bad  crossing  on  the  Kingston  road  just  east  of  Toronto,  Ont. 


with  the  Kingston  Road.  This  new  line  which  is  500 
feet  longer  than  the  old  line,  is  1,300  feet  south  of  the 
old  road  at  the  farthest  point.  The  maximum  grade 
on  the  line  is  2%  and  this  extends  for  a  distance  of 
only  400  feet.  By  using  this  line  we  are  enabled  to 
cross  the  valley  with  a  bridge  that  is  655  feet  6  inches 
centre  to  centre  of  end  bearings  and  a  fill,  200  feet 
long,  behind  the  west  abutment. 

The  plans  for  this  structure  were  prepared  by  the 
DejJartment  in  the  opening  months  of  the  present 
year  and  tenders  were  called  for  the  construction  of 
the  bridge  during  the  month  of  February.  Contract- 
ors for  the  superstructures  were  asked  to  bid  on  two 
designs — ^one  with  a  roadway  30  feet  in  clear  width 
and  two  sidewalks  each  six  feet  in  width,  and  the 
other  with  a  roadway  35  feet  6  inches  in  clear  width 
and  one  sidewalk  6  feet  wide.  Each  of  the  above  de- 
signs were  deck  type  structures  with  a  clear  distance 
of  42  feet  between  the  inside  edges  of  the  handrails. 
When  the  tenders  were  received  it  was  decided  to 
accept  the  design  with  one  sidewalk  as  the  extra 
width  of  roadway  appeared  to  be  more  desirable  than 
having  two  sidewalks.  In  tendering  the  bridge  com- 
panies were  asked  to  submit  their  own  stress  sheets. 
All  important  details  and  essential  dimensions  were 
laid  down  by  the  Department  and  suggestions  were 
made  with  respect  to  the  most  acceptable  material  for 
the  various  members. 

Details  of  Design 

The  bridge  is  made  up  of  4  long  spans  and  3  tower 
spans.  The  long  spans  are  Warren  trusses  with  4 
panels  of  34  feet  6  inches  making  a  total  length  of  13(S 
feet  centre  to  centre  of  bearings.  The  floor  beams 
occur  at  every  intersection,  thus  giving  a  stringer 
length  of  17  feet  3  inches.  The  tower  spans  are  made 
up  of  a  single  truss  of  two  panels,  each  17  feet  3  inch- 
es.    All  trusses  have  a  depth  of  20  feet  between  the 


centres  of  gravity  of  the  two  chords.  The  stresses  in 
the  members  of  the  trusses  were  exceedingly  high 
for  a  purely  highway  bridge,  the  heaviest  section  in 
the  top  chord  being  composed  of  a  plate  19"  x  5/8" 
and  two  15  inch  I-beams  at  70  pounds.  The  other  sec- 
tion of  the  top  chord  was  composed  of  a  plate  19"  x 
5/8"  and   two   15   inch   channels  at   50  pounds.     The 


This  view  shows  how  the  stream   was  diverted   around  one  of  the  towers. 
The  bank   was   riprapped   to   prevent   scour 

other  sections  of  the  truss  were  also  of  heavy  ma- 
terial, the  central  section  of  the  lower  chord  being 
composed  of  4  angles  8"  x  3-1/2"  x  13/16"  and  a  plate 
9"  X  3/4".  The  stringers  are  12"  I-beams  at  31.8 
])ounds  and  are  spaced  at  3  feet  2  inch  centres.  The 
trusses  are  placed  under  the  curb  on  the  roadway  and 
are  34  feet  9  inches  centre  to  centre.  Due  to  the  ex- 
treme width  of  the  roadway  the  floor  beams  are  de- 
signed to  carry  the  full  load  of  2  twenty-ton  rollers 
which  resulted  in  a  30  inch  Bethlehem  girder  beam  at 


Two  views  of  the  new  Highland  Creek  bridge 
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180  pounds.  In  tliis  hri'dge  the  duplication  of  mem- 
bers would  i)lciy  an  important  part  in  si)eeding  up 
the  sho])  work.  The  truss  members  were  34  feet  6 
inches  lon;^  and  on  most  of  these  the  number  re(|uired 
was  sixteen.  l"or  the  strinjijers  the  };reatest  number 
of  duplications  was  24(J.  The  total  weijifht  of  the 
steel  superstructure  was  740  tons.  The  crown  of  road 
on  the  bridf^e  is  100  feet  6  inches  above  the  water 
level,  and  a  l)eautiful  view  of  the  valley  may  be  seen 
from  the  deck  of  the  bridge. 

The  towers  to  carry  the  bridfj^e  were  composed  of 
14  inch  H  sections  at  138  pounds  for  the  central  and 
east  tower.  The  west  tower  is  part  way  up  the  bank 
and  beinjj  somewhat  shorter  is  comi)osed  of  14  inch 
If  sections  at  130.5  pounds.  The  free  ends  of  the  two 
central  s])ans  rest  on  bronze  plates  on  the  towers  to 
allow  for  expansion.     For  the  end  spans  the  free  ends 


is  placed  for  convenience  and  the  safety  of  pedestrians 
no  stresses  due  t<)  live  load  on  sidewalks  were  con- 
sidered in  the  design  of  the  trusses.  The  sidewalk 
bracket,  stringers  and  floor  were  designed  to  hold  the 
specified  load  of  100  pounds  per  square  f(K>t. 

The  towers  are  supported  on  concrete  pedestals 
the  top  of  which  were  placed  well  above  the  high 
water  level.  Borings  were  taken  to  test  the  founda- 
tions before  the  plans  were  prepared  and  these  showed 
excellent  footings.  Pile  foundations,  however,  were 
designed  but  it  was  not  found  necessary  to  pile  any 
part  of  the  structure.  The  material  is  a  heavy,  hard 
boulder  clay,  extremely  difficult  tf)  remove  and  it  is 
very  doubtful  if  a  ])ile  could  be  driven  into  it. 
Stream  Diverted 

In  order  to  have  a  symmetrical  bridge  it  was  neces- 
sary to  divert  the  stream  as  one  of  the  pedestals  on 
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rest  on  the  abutments  and  are  supported  by  four  roll- 
ers of  5"  diameter  by  2'  8"  long.  Tlie  handrail  is  of 
the  heavy  construction  used  by  the  Department  for 
this  tyi)e  of  bridge.  The  top  member  is  made  by 
rivetting  2  angles  3"  x  2"  x  5/16"  to  form  a  tee  with 
a  (>  inch  flange  while  the  lacing  is  composed  of  angles 
1-1/2"  X  1-1/2"  X  1/4"  and  bars  1-1/2"  x  1/4".  The 
handrail  posts  are  4"  H-jiosts  at  13.5  pounds  and  the 
handrail,  where  joined  to  the  post,  is  covered  by  a 
neat  splice  plate  which  covers  all  unsightly  connec- 
tions. The  handrail  is  rivetted  throughout  except 
where  slotted  to  alllow  for  expansion  at  the  ends  of 
spans. 

The  loading  used  in  the  design  of  the  bridge  was 
the  Department's  C"lass  "C  with  the  exception  that 
the  imi)act  was  taken  at  10%  for  all  parts  of  the  struc- 
ture.   As  the  bridge  is  in  the  countrv  and  the  sidewalk 


the  central  tower  came  in  the  stream.  A  small  water- 
way on  the  east  side  of  the  creek  was  enlarged  to 
take  care  of  this  diversion  and  the  excavated  material 
was  used  to  fill  up  the  old  creek  bed  around  the  pedes- 
tals. The  new  bank  of  the  creek  is  rip-rapped  to  pro- 
tect it  from  the  spring  floods. 

The  end  spans  are  supported '  on  abutments  of 
standard  design.  The  last  panel  of  the  handrail  and 
concrete  pilaster  is  used  for  the  end  handrail  post. 
This  flared  entrance  and  the  concrete  posts  give  a 
pleasing  appearance  to  the  bridge. 

The  deck  of  the  structure  is  of  concrete  reinforced 
with  expanded  metal.  The  roadway  slab  is  7  inches 
thick  at  the  edges  and  8  inches  at  the  centre.  The 
roadway  is  crowned  2  inches,  the  extra  inch  being 
obtained  by  varying  the  heights  of  the  stringers.  The 
sidewalk  slab  is  4  inches  in  thickness  and  lias  a  slope 
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of  1/4  inch  in  1  foot  toward  the  curb  for  drainage. 
The  surface  of  the  walk  is  panelled  and  dotted.  The 
deck  of  the  bridge  is  drained  by  2>4  inch  diameter 
pipes  on  each  side  of  the  road  spaced  at  17  foot  3 
inch  centres.  On  the  roadway  side  a  12  inch  channel 
is  rivetted  to  the  top  chord  to  act  as  a  form  for  the 
concrete  while  on  the  sidewalk  side  an  angle,  4"  x 
3"  X  1/4",  serves  the  same  purpose. 

In  pouring  the  floor  the  concrete  was  mixed  at 
the  east  end  of  the  bridge  and  hauled  in  buggies 
drawn  by  horses  to  the  centre  of  the  bridge.  Pouring 
was  started  at  the  centre  of  the  bridge  and  carried 
to  the  east  abutment.  The  mixer  was  then  removed 
to  the  other  end  of  the  bridge  and  the  same  operation 
repeated.  At  the  free  end  of  all  spans  steel  expansion 
aprons,  conforming  to  the  crown  on  the  road  and 
slope  on  sidewalk  and  curb,  are  provided.  Where 
these  aprons  rest  on  the  abutments  at  the  ends  of  the 
bridge  a  steel  shoe  is  anchored  in  the  concrete  to 
carry  the  sliding  plate.  The  concrete  is  broken  by 
an  elastite  joint  at  all  fixed  ends  of  spans. 

The  following  sequence  of  operations  was  followed 
in  the  construction  of  the  bridge.  These  formed  a 
part  of  both  substructure  and  superstructure  contracts 
and  specified  the  work  each  contractor  had  to  do  and 
when  it  was  to  be  done. 

"The  contractor  is  to  be  bound  by  the  following 
sequence  of  operations. 

"(1)  Substructure  contractor  will  build  abutments 
and  wing  walls  to  elevation  of  bridge  seat,  approxi- 
mately el.  358.875,  also  build  pedestals  to  finished  ele- 
vation and  set  anchor  bolts  in  pedestals  with  tem- 
plate as  shown  on  substructure  drawing;  (to  be  com- 
pleted June  1st,  1922.) 

"(2)  Superstructure  contractor  will  then  erect 
steftl  except  handrail  on  wing  walls,  will  drill  and 
set  anchor  bolts  on  abutments.  All  rivet  heads  and 
rubbed  spots  are  to  be  painted  with  red  lead  shop 
co.1t.  No  second  or  third  coats  of  paint  to  be  applied 
at  this  time. 

"(3)  Substructure  contractor  will  then  pour  con- 
crete floor  and  sidewalks  on  bridge,  build  ballast  walls 
and  wing  walls  and  set  steel  shoes  of  expansion 
aprons.  As  wing  walls  are  being  finished  superstruc- 
ture contractor  will  rivet  handrail  so  as  to  allow  posts 
to  be  set  in  concrete.  Substructure  contractor  will 
then  clean  entire  superstructure  so  as  to  remove  all 
concrete  drippings  from  the  steel  work. 

"(4)  Superstructure  contractor  will  paint  all  steel- 
work two  field  coats  and  clean  concrete  substructure 
of  any  spilt  paint." 

Work  was  started  by  the  substructure  contractor 


in  April  and  the  concrete  work  was  ready  for  the 
steel  before  the  date  specified.  Work  of  the  erection 
of  the  steel  superstructure  was  started  on  June  1st. 
While  the  steel  was  being  erected  the  substructure 
contractor  was  busy  with  the  diversion  of  the  stream 
and  with  a  certain  amount  of  grading  around  the 
tower  of  the  west  bank.  The  pouring  of  the  ballast 
and  wing  walls  on  the  abutments  and  the  deck  of  the 
bridge  was  started  early  in  September,  and  at  the 
present  time  this  work  is  completed  and  the  bridge 
is   being  ])ainted.     The  grading  of  the   diversion   in- 
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Details    of    expansion    aprons 


eluding  the  building  of  the  necessary  culverts  is  com- 
pleted with  the  exception  of  the  backfilling  behind 
the  abutments. 

In  order  to  facilitate  the  building  of  this  bridge 
and  the  paving  of  the  Kingston  Road  the  Department 
have  constructed  a  siding  where  the  main  line  of  the 
Grand  Trunk  Railway  crosses  the  Kingston  Road 
about  2  miles  west  of  the  bridge. 

It  is  expected  that  the  bridge  will  be  open  for 
traffic  before  the  first  of  December  so  that  it  will  not 
be  necessary  to  use  the  old  road  this  coming  winter. 

The  contractors  for  this  work  were : — Steel  super- 
structure, the  Canadian  Bridge  Company  Ltd.  of  Wal- 
kerville;  substructure,  the  Ontario  Bridge  Company 
Ltd.,  Toronto;  grading,  Oliver  Baskin  of  Norwood, 
Ont. 
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Town  Planning  Legislation  Discussed 

The  Toronto  Branch  of  the  Engineering  Institute  of  Canada  Holds 

Meeting  to  Consider  the  Proposed  Town  Planning 

Act — Some  Changes  Suggested 


'I  he  weekly  meetiiifif  of  tl)e  'I'oronto  liraneli  of  the 
l'".ii<4im'erinf>  liistitue  of  Canada  on  ()ctol)er  26  was 
.L^iveii  over  entirely  to  a  discussion  of  the  proposed 
hill  to  amend  existing  town  ])lanninj^'  lej^islation. 
'Phis  new  bill  was  drafted  by  a  committee  appfiinted 
at  the  recent  convention  of  the  Ontario  Town  J'lan- 
nini>-  and  liousinj^  Association  in  'J'oronto  and  the 
Ontario  Government,  in  response  to  a  request  of  the 
association,  has  apjKjinted  a  committee  to  whom  the 
draft  bill  will  be  presented. 

Mr.  W.  S.  B.  Armstrong,  secretary  of  the  legisla- 
lative  committee  of  the  association,  took  the  chair 
during  the  discussion,  and  in  introducing  the  subject, 
stated  that  the  difficulty  in  town  planning  has  al- 
ways been  the  wide  division  of  counsel  and  the  great 
need  is  the  creation  of  agencies,  both  in  the  province 
and  the  municipality,  which  will  give  a  leadership 
to  municipal  councils  in  town  i)lanning. 

The  Bureau  of  Town  Planning 

Mr.  W.  S.  B.  Armstrong,  secretary  of  the  legisla- 
tion committee  was  then  called  upon  and  he  briefly 
discussed  the  relationship  of  the  bill  to  the  urban 
municipalities.  He  explained  the  proposed  changes 
in  the  supervision  of  town  planning  matters,  as  in- 
corporated in  the  new  bill  and  stated  it  was  liis  be- 
lief that  real  progress  along  town  planning  lines  de- 
pended largely  on  the  setting  up  of  such  provincial 
authority  as  was  suggested  in  the  new  bill,  the  Bur- 
eau of  Town  Planning.  It  is  proposed  in  the  bill 
that  this  Bureau  be  attached  to  one  of  the  depart- 
ments of  public  service  and  be  under  the  direct  con- 
trol of  the  minister  in  charge  of  that  department  and 
shall  have  a  director,  appointed  by  the  lieutenant- 
governor,  to  act  as  deputy-head  of  the  department. 
The  duties  of  the  bureau,  as  set  out  in  the  draft  bill, 
are  as  follows.     It  shall : 

(a)  Issue  from  time  to  time  and  send  to  the  clerk 
of  every  municipality  and  secretary  of  every  plan 
commission,  bulletins  dealing  with  town  plan- 
ning and  housing  activities,  in  order  to  secure 
co-operation  and  co-ordination  between  the  var- 
ious town  planning  authorities  and  developments 
in  the  province. 
(!))  Collect  such  statistical  and  other  information  re- 
specting Town  planning  and  housing  affairs  in 
( )ntario  as  may  be  deemed  necessary  or  exped- 
ient from  time  to  time. 

(c)  iMupiire  into,  consider  and  report  upon  the  opera- 
tion of  town  planning  and  housing  laws  in  force 
in  other  i)rovinces  of  the  Dominion  and  in  (ireat 
liritain  and  in  any  foreign  country,  and  make 
such  recommendations  and  suggestions  thereon 
as  may  be  deemed  advisable. 

(d)  Prepare  for  the  guidance  of  local  authorities 
standard  regulations  required  for  the  purpose  of 
this  Act. 

(e)  Upon  request  of  any  local  authorities  and  where, 
in  the  oi)inion  of  the  director,  it  is  desirable  so 
to  do,  provide  such  local  authority  the  services 


of  a  town  jjlanning  advisor,  with  such  other  as- 
sisting staff  as  may  be  arranged  for,  at  such  rate 
|)er  diem  as  may  be  fixed  for  such  services  from 
time  to  time  by  the  director. 

(f)  Receive  in  charge  from,  and  ho.!d  at  the  call  of 
the  board,  all  i)lans  and  documents  referring  to 
town  planning  and  land  subdivisions,  which  are 
now  or  which  later  under  any  statute  or  order 
of  the  board,  may  or  would  'be  filed  with  the 
board. 

(g)  Advise  the  board  on  all  matters  coming  before 
it  under  this  act,  or  on  other  matters  referred 
to  it  by  the  board. 

(h)  Prepare  and  transmit  to  the  lieutenant-govenor 
in  council  annually  a  report  ujK^n  the  work  of  the 
bureau  during  the  preceding  year,  together  with 
such  statistics  and  other  information  as  may  have 
been  collected  in  the  bureau. 

(i)  Perform  such  other  duties  as  may  from  time  to 
time  be  assigned  to  it  by  the  lieutenant-governor- 
in-council. 

The  speaker  referred  to  the  organization  for  the 

supervision  of  community  planning  in  England, 
where  technical  experts  in  their  various  lines,  are 
entrusted  with  the  supervising  authority  and  point- 
ed to  the  progress  that  has  been  made  in  that  country. 

Opposition  From  the  Townships 
Mr.  H.  E.  Redman,  solicitor  for  the  township 
of  Scarborough,  was  the  next  speaker,  dealing  with 
the  proposed  new  legislation  from  the  viewpoint  of 
the  urban  centre.  He  saw  some  opposition  to  the 
bill  from  the  townships,  chiefly  arising  from  the  de- 
sire of  the  urban  centres  to  maintain  their  indepen- 
dence and  not  be  forced  to  become  connected,  through 
the  town  planning,  with  the  larger  municipalities. 
He  agreed  that  co-operation  was  absolutely  nece.ssary 
between  the  city  and  the  surrounding  district  in  or- 
der to  assure  successful  development,  but  was  not 
in  accord  with  the  bill's  provision  which  called  for 
five  members  from  the  city  and  two  from  the  sur- 
rounding district  to  constitute  a  local  commission, 
when  the  majority  of  the  planning  would  be  in  the 
township.  This  planning,  owing  to  the  city's  major- 
ity representation  on  the  commission  would  be  con- 
trolled, he  stated,  by  the  city.  He  anticipated  further 
difficulty  in  the  increased  financial  strain  which  the 
townships  would  have  to  bear  from  enforced  improve- 
ments and  pointed  out  the  present  serious  situation 
ill  financing  school  accommodation  in  some  of  the 
districts.  Country  people,  he  stated,  were  heartily 
in  accord  with  planning,  but  the  legislation  would 
have  to  be  very  carefully  worked  out.  Further  points 
in  the  bill  which  were  not  clear  to  the  speaker  and  in 
which  he  saw  possible  opposition  were  cleared  up 
by  Mr.  T.  D.  LeMay,  a  member  of  the  new  legisla- 
tion committee,  later  on  in  the  evening. 

Mr.  Wilson  then  ran  briefly  through  the  bill  and 
dealt  in  more  detail  with  the  advantages  which  the 
rural  district  derived  from  the  proposed  new  leg^sia- 
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tion,  which  gave  them  a  voice  in  the  planning  of  their 
own  districts,  something  they  did  not  possess  in  the 
existing  legislation.  He  also  explained  the  proposed 
tax  of  one-tenth  of  a  mill  to  be  paid  on  the  basis  of 
assessment,  as  a  town  planning  rate,  to  provide  an 
annual  stipend,  a  "bread  and  butter  allowance"  he 
termed  it.  for  the  commission  which  would  mean,  in 
the  case  of  the  city  of  Toronto,  an  annual  allowance 
of  $65,000.  The  commission  would  thus  be  able  to 
capitalize  up  to  one-half  of  their  annual  assured  in 
come  over  a  debenture  period  of  forty  years,  and 
would  ibe  enabled  to  carry  out  work  of  immediate  im- 
portance in  cases  where  municipal  funds  were  not  at 
the  moment  available. 

Co-operation  Necessary 

Mr.  George  C  Powell,  deputy  city  engineer  of 
Toronto,  the  next  speaker,  felt  that  the  success  of  the 
town  planning  movement  rested  entirely  on  the 
amount  of  co-operation  existing  between  the  city  and 
"  suburban  districts.  In  the  case  of  Toronto,  large 
sums  would  be  spent  by  the  city  he  stated  and  this 
money  would  be  for  the  ultimate  good  of  the  entire 
community,  which  fact,  if  it  could  be  impressed  upon 
and  accepted  by  the  rural  authorities,  would  mean 
something  accomplished  towards  the  desired  co- 
operation. 

Mr.  LeMay,  the  next  speaker,  did  much  in  his 
short  talk  to  enlighten  many  false  interpretations 
placed  upon  various  clauses  in  the  new  bill  by  its  op- 
ponents. He  also  touched  on  the  proposed  planning 
tax  of  one-tenth  of  a  mill,  and  when  it  was  considered 
that  the  amount  realized  from  this  source  in  Toronto, 
ai^proximately  $6.S,000  annually,  represented  a  fee 
for  the  proper  supervision  of  the  city's  annual  ex- 
penditure of  $20,000,000  on  public  works  and  improve- 
ments, he  felt  that  nobody  could  look  upon  the  fee 
as  unreasonable. 

Mr.  Redman  made  a  few  suggestions  for  changes 
in  the  bill  which  he  felt  would  increase  the  likelihood 
of  its  acceptance  by  the  government  committee.  He 
felt  that  the  very  complexity  of  the  bill  and  the  large 
num'ber  of  subjects  dealt  with  in  it  were  obstacles  to 
its  success.  He  also  thought  the  proj)osed  long  term 
issue  for  financing  work,  which  virtually  shifted  the 
responsibility  of  payment  to  posterity,  would  meet 
with  opposition  from  the  government. 

Mr.  A.  G.  EJlalzell,  in  proposing  a  vote  of  thanks 
to  Messrs.  Wilson,  Armstrong,  and  Redman  and  the 
other  members  who  took  part  in  the  discussion,  stat- 
ed that  he  thought  the  difficulty  with  town  planning 
has  been  that  the  details  have  been  in  the  past  work- 
ed out  by  people  who  just  copied  the  systems  of  other 
countries  with  no  consideration  for  the  conditions 
l)eculiar  to  this  country.  In  England  planning  is  a 
I^roblem  of  congestion,  while  in  Canada  it  is  one  of 
dispersion.  He  pointed  to  the  situation  in  Nelson, 
B.  C,  where  every  street  is  80  ft.  wide  with  the  ex- 
ception of  one  which  is  100  ft.  Here  the  city  owns 
half  of  its  total  area,  involving  too  large  a  financial 
responsibility  for  development.  He  thought  the  new 
bill  one  of  the  best  that  has  been  drawn  up,  and  at- 
tributed this  to  the  fact  that  it  had  been  prepared  by 
capable  men  who  knew  local  conditions.  He  urged 
engineers  to  interest  themselves  in  this  great  prob- 
lem of  town  planning. 

Mr.  Storrie,  chairman  of  the  local  branch  of  the 
Institute,  closed  the  meeting  with  a  few  remarks  of 
thanks  to  the  speakers  and  expressed  himself  in  ac- 
cord with  Mr.  Redman's  suggestion  of  simplifying 
the  bill  as  a  means  of  enhancing  its  chances  of  suc- 
cess.    • 


How  Much  Does  it  Cost  to  Run  a 
Steam  Shovel? 

This  question  to  be  settled  by  Prize  Contest  an- 
nounced by  shovel   manufacturer. 

The  Erie  Steam  Shovel  Co.  expects  to  render  a 
real  service  to  all  contractors  by  getting  together 
many  actual  maintenance  cost  records  and  publish- 
mg  them  in  detail.  To  secure  these  actual  records 
they  have  just  announced  a  prize  contest,  prizes  to 
be  awarded  for  the  best  upkeep  records.  There  are 
twentv  prizes,  ranging  from  one  hundred  dollars  and 
a  VValtham  watch  for  first  prize,  fifty  dollars  and 
a  \\  althani  watch  for  second  prize,  down  to  five  dol- 
lars for  twentieth  prize.  In  addition  five  dollars  will 
be  given  for  every  record  that  does  not  win  a  prize, 
but  is  published. 

Contractors  have  from  time  to  time  accused  equip- 
ment manufacturers  of  too  much  optimism  in  giving 
out  figures  on  maintenance  costs.  The  Erie  Steam 
Shovel  Company  have  always  tried  to  use  a  great 
deal  of  restraint  in  putblishing  upkeep  records,  to 
avoid  leading  steam  Shivel  owners  generally  to  ex- 
pect too  much  accomplishment  with  only  an  average 
field  organization — and  now  they  propose  to  remove 
all   doubt   about   actual   upkeep   costs. 

The  judges  of  the  contest  will  'l)e  .\rthur  S.  Bent, 
of  Bent  liros.,  the  well-known  contracting  firm  of 
Los  .\ngeles,  Calif.,  Halbert  P.  Gillette,  editor  of 
"Engineering  &  Contracting"  and  author  of  the 
"Handbook  on  Excavation  Costs"  and  many  other 
works  on  costs ;  and  A.  C.  Vicary,  Vice-president  of 
the  F^rie  Steam  Shovel  Co.,  a  mechanical  engineer 
with  many  years  of  specialized  experience  on  steam 
shovel  work. 

The  prize  contest  opens  this  week  and  continues 
until  December  31st.  Records  may  be  sent  in  by 
steam  shovel  owners,  managers,  or  any  emplbyee  in 
direct  contact  with  steam  shovel  work.  In  every 
case,  however,  the  record  must  be  accompanied  by 
a  written  statement  from  the  owner  of  the  machine 
to  the  effect  that  the  figures  submitted  are  correct 
to  the  best  of  his  knowledge.  The  record  should  in- 
clude approximate  numiber  of  days  the  machine  has 
worked,  yardage  moved,  and  class  of  materials,  and 
all  upkeep  costs  exclusive  of  cable,  dipper  teeth  and 
grate  bars.  Complete  information  concerning  this 
contest  can  be  secured  from  the  Erie  .Steam  Shovel 
Company. 


Correction 

In  our  issue  of  October  4,  Contracts  Department, 
we  stated  that  contracts  for  the  Dominion  Govern- 
ment at  Grondines,  Que.,  and  Pourpore,  Que.,  had  been 
awarded  to  "Doran  &  Devlin,"  which  should  have 
read  to  "Doran  Construction  Comi^any,  Ltd." 


.\  conference  was  held  recently  in  Chicago  with 
the  President  of  the  American  Specification  Institute^™ 
and  the  possibilities  of  standard  s])ecifications  ^orJH 
workmanshi])  in  frame  construction  were  discussed. 
It  is  of  importance  to  the  lumber  industry  to  take  an 
active  interest  in  having  proper  specifications,  and  in 
this  work  with  the  American  .Specification  Institute, 
the  National  Lumber  Manufacturers'  .\ssociation 
hopes  to  develop  a  better  type  of  architectural 
specification — at  least  a  better  type  of  those  sections 
involving  workmanshi])  in  lumber  framing. 
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Inter-Provincial    Good    Roads    Conference 

Representatives  of  the  Governments  and  of  Highway  Organizations  Meet 
in  Montreal  and  Quebec — Ask  for  Extended  Federal  Grants 

— Maintenance  Assistance 


Important  resolutions,  among  them  one  asking 
further  federal  aid  for  the  i)rovincial  hij^hvvays 
amounting  to  $20,000,000.  were  adojjted  and  matters 
affecting  roads  in  all  parts  of  Canada  were  discussed 
at  the  Inter-I'rovincial  (jood  Roads  Conference  which 
was  o])ened  on  Oct.  19,  under  the  auspices  of  the 
Canadian  (Jood  Roads  Association  in  the  Old  Colony 
Club,  Montreal. 

Representatives  of  the  various  |)rovincial  govern- 
ments were  present,  Hon.  J.  L.  I'erron,  minister  of 
roads  in  the  Quebec  government,  Ijeing  in  the  chair, 
with  Mr.  George  McNamee  as  secretary.  Mr.  Per- 
ron, who  is  also  president  of  the  Canadian  tlood 
Roads  '.Association,  welcomed  the  delegates  and 
stated  that  he  i)ersonally,  and  the  Province  of  Que- 
bec, felt  greatly  honored  at  having  such  an  imi)ort- 
ant  conference  held   there. 

Mr.  S.  L.  S(|uire,  chairman  of  the  executive  of  the 
Canadian  (iood  Roads  Association,  reviewed  federal 
aid  from  various  angles,  presented  data  gathered  by 
the  association  during  visits  of  rei:)resentatives  of 
their  body  to  the  various  provinces  during  the  past 
year,  and  submitted  a  resolution  of  the  association, 
passed  in  annual  convention,  supporting  the  princi- 
pal of  federal  aid  to  the  provinces,  and  advocating  a 
continuance   thereof. 

Federal  Grant  of  $20,000,000 

The  meeting  promptly  took  up  discussion  of  the 
various  matters  on  the  ])rogramme,  and  during  the 
morning  session  the  following  resolution  was  adopted : 

"That  this  conference  favors  further  federal  aid 
to  the  i^rovinces  in  the  matter  of  highway  construc- 
tion, and  favors  that  Chapter  54  of  the  Statutes  of 
1919-9,  10  George  V.,  entitled  the  Canada  Highways 
Act,  be  amended  so  as  to  place  a  further  sum  of  $20,- 
000,000  at  the  disposal  of  the  provinces." 

The  following  matters  were  thoroughly  discussed : 
Federal  aid — Should  an  extension  of  time  be  given 
l)ro\inces  which  will  be  unable  to  earn  the  total  ap- 
propriation at  exj^iration  of  time  limit?     Should  there 
be  further  aid  to  the  i)rovinces  at  expiration  of  pre- 
f       sent   appropriations ;    if   so,    what    amount    should    be 
m^    asked?     What  modifications  should  be  made  to  the 
^^     present  regulations?     Should  federal  aid  be  available 
for    secondary    roads?      Should    federal    aid    apjily    to 
bridges?     Should  federal  aid  be  available  for  through 
roads  in   urban   centres?     If  so.   what  class  of  urban 
centre?     Should    federal   aid   apply    for   maintenance? 
Should   federal  aid  be  restricted   to   types  or  a  mini- 
mum cost  of  construction?     Should  federal  aid  apply 
on  preliminary  work,  engineering,  right  of  wav.  etc.? 
Should  progress  i)ayments  be  arranged  for. 

Maintenance — ^Comparative  methods. 

Vehicular  traffic  (motor  cars) — Uniform  regula- 
tions ;  recii)ri>city  of  licenses,  etc.,  governing  commer- 
cial vehicles ;  maximum  weights,  widths,  lengths,  and 
sjieeds;  trailers,  semi-trailers,  trains  and  autobus 
traffic:  speed  of  heavy  passenger  vehicles;  restrict 
tion  of  traffic  iind  loads  during  certain  seasons. 


Vehicular  traffic  (horsedrawn^ — Lights  at  niglit; 
width  of  tires;  weights. 

Comjjarison  of  provincial  motor  taxes — Autobus, 
truck  and  passenger  cars. 

Safety  on  the  highways — Methods  of  enforcing 
speed  and  other  regulations;  grade  crossings;  head- 
lights; danger  signs— CJovernment  control  of;  regula- 
tion of  advertising  signs. 

Trans-Canada  highway — Is  it  in  the  interest  of 
highway  development  to  favor  a  trans-Canada  high- 
way? If  so,  in  what  manner  should  the  same  be  ad- 
vocated. 

Profit  from  improved  highways — Tourist  traffic; 
co-operative  effort  to  secure  same. 

Highway  Maintenance 

It  was  also  resoKed,  that  i>aragraph  2  of  .section 
7,  of  the  regulations  of  the  governor-in-council,  re- 
lating to  federal  aid  for  highways,  be  so  amended  as 
will  allow  the  commissioner  of  highways  in  special 
cases  to  api)rove  of  the  cost  of  a  culvert  over  twenty 
feet  in  length  being  included  provided  the  cost  of  any 
such  culvert  shall  not  exceed  the  sum  of  $10,000. 

.Another  resolution  was  to  the  effect  that  progress 
payments  of  federal  aid  money  be  made  immediately 
on  the  receipt  of  a  report  from  the  federal  inspecting 
highway  engineer. 

.A  discussion  took  place  in  reference  to  highway 
maintenance,  and  various  methods  governing  same,. 
In  this  connection  the  chairman,  Mr.  Perron,  stated 
that  the  Ciood  Roads  Association  was  at  the  present 
time  gathering  data  from  the  various  provinces  cover- 
ing this  work  and  that  the  information  would  be 
compiled  and  distributed  as  scxm  as  completed. 

A  dinner  was  tendered  to  the  i)rovincial  delegates 
by  the  Hon.  Mr.  Perron  at  the  Windsor  Hotel,  and  at 
9  o'clock  the  second  session  of  the  conference  took 
place   for   a   resumption   of   the   programme   subjects. 

The  party  left  on  Oct.  20  for  a  drive  over  the 
M(mtreal-Quebec  highway,  concluding  the  conference 
at  the  Chateau  Frontenac  on  Saturday  morning,  after 
which  the  party  entrained  for  Toronto,  where  they 
will  be  the  guests  of  the  Hon.  F.  C.  Miggs  for  a  tour 
of  inspection  over  Ontario  highways. 

.\t  the  Quebec  session  the  various  items  on  the 
agenda  were  discussed,  among  these  being  the  co- 
ordination of  roads  in  each  province  and  the  question 
of  autonomy  which  was  taken  up  in  the  following 
resolution,  moved  by  Hon.  F.  C.  Biggs,  minister  of 
highways  of  Ontario  an<l  which  was  adopted: 

"That  this  conference  go  on  record  as  api)roving 
the  principle  of  Provincial  autonomy  in  matters  of 
road  building  that  in  selection  of  routes  on  roads  to 
be  approved,  same  to  be  made  with  the  following  ob- 
jects in  view,  1st,  local  service;  2nd,  by  eventually 
CO  ordinating  the  roads  within  provinces  that  the  sys- 
tem when  completed  may  form  a  comprehensive 
whole  and  the  inter-provincial  roads  connection  be 
made   part  of  such   plan." 

Before  the  close  of  the  sitting  the  members  of 
the  Conference  went  on  record  asking  that  efforts  be 
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made  to  try  and  have  the  International  Good  Roads 
Congress  held  in  Canada.  An  invitation  was  also  re- 
ceived from  the  city  of  Hamilton  asking  that  the  In- 
ter-provincial meeting  be  held  there  next  year.  This 
matter  was  left  aside  for  further  consideration. 

The  following  were  the  provincial  delegates  who 
attended  the  sessions:  Prince  Edward  Island,  Hon. 
C.  W.  Crosby,  minister  of  public  works,  H.  H.  Shaw, 
chief  engineer;  Nova  Scotia,  Hon.  H.  H.  Wickwire, 
minister  of  highways,  A.  S.  MacMillan,  chairman  of 
the  Provincial  Highways'  Board;  New  Brunswick, 
Hon.  P.  J.  Veniot,  minister  of  public  works,  B.  M. 
Hill,  provincial  highway  engineer,  T.  P,  Regan; 
Quebec,  Hon.  J.  L.  Perron,  minister  of  roads,  J.  L. 
Boulanger,  deputy  minister  of  roads,  H.  M.  Necker, 
chief  engineer;  Ontario,  Hon.  F.  C.  Biggs,  minister 
of  highways,  W.  A.  McLean,  deputy  minister  of  high- 
ways, G.  C.  Parker,  secretary,  highways  department; 
Manitoba,  A.  McGillivray,  chairman,  Provincial  Good 
Roads  Board;  Alberta,  Hon.  Alex.  Ross,  minister  of 
public  works. 

The  following  represented  the  Canadian  Good 
Roads'  Association  executive  committee:  S.  L. 
Squire,  chairman,  Hon.  J.  L.  Perron,  Wm.  Findlay, 
Russell  T  Kelley,  J.  A.  Duchastel  and  Geo.  A. 
McNamee. 


Plastering  is  Not  Up  to  a 
High  Standard 

Editor,  Contract  Record : 

The  writer  was  very  much  interested  in  Mr.  E. 
J.  Curry's  answer  to  the  article  published  in  the 
Contract  Record  of  May  10,  entitled  "Is  Plaster 
Always  Properly  Sanded  "  Mr.  Curry  states  that 
in  his  opinion  the  day  of  hand  made  mortar  is  gone, 
and  anyone  closely  allied  with  the  plastering  trade 
will  readily  admit  that  his  statement  is  substantially 
correct.  If  it  were  not  for  the  extreme  laxity  of 
supervision  of  the  plastering  trade  in  the  city  of 
Toronto  I  believe  that  95%  of  the  material  used 
would  be  prepared  by  the  manufacturer. 

The  city  of  Toronto  is  known  as  a  "lime  city" 
and  the  greater  part  of  the  plaster  used  there  is  made 
from  lump  lime  but  it  is  a  fallacy  to  believe  that 
lump  lime  as  it  is  ordinarily  slaked  and  used  produces 
good  mortar  either  for  plastering  or  brick  work.  We 
believe  that  the  architectural  profession  and  the 
architect's  department  of  the  city  of  Toronto  have  in 
their  possession  data  which  proves  beyond  a  doubt 
that  air  slaked  lump  lime  when  used  to  lay  up  brick 
on  certain  jobs  has  proved  very  disastrous. 

The  slaking  of  lime  is  an  operation  which  is  al- 
most invariably  carried  on  by  laborers  who  have 
little  or  no  conception  of  the  importance  of  their 
task.  As  a  result  many  failures  have  been  charged 
to  lime  in  the  past  which  actually  were  due  to  im- 
proper preparation  during  the  slaking  operation.  If 
the  lump  lime  or  other  plastering  materials  put  on 
the  j6b  were  as  rigidly  tested  as  cement,  for  instance, 
■or  plumbing  fixtures,  etc.,  the  status  of  plastering 
would  be  immediately  raised  because  this  inspection 
would  eliminate  to  a  considerable  extent  the  present 
use  of  air  slaked  lime  and  all  lime  which  is  full  of 
impurities,  etc. 

As  the  writer  in  the  May  10th  issue  of  the  Con- 
tract Record  pointed  out,  the  city  architect's  depart- 


ment very  rigidly  inspects  all  plumfcing,  concrete 
work,  electric  wiring,  framing,  masonry,  etc.,  but 
pays  no  attention  whatsoever  to  the  plastering,  and 
the  consequence  is  that  the  majority  of  plaster  used 
is  grossly  oversanded,  and  is  made  of  very  inferior 
materials.  The  sand  used  by  the  plasterer  who  is 
working  for  the  speculative  builder  is  of  inferior 
quality  and  is  generally  dug  out  of  the  cellar.  In 
our  humble  opinion  a  great  deal  of  good  can  be  done 
to  the  building  trade  in  general,  and  the  plastering 
trade  in  particular,  if  rigid  inspection  of  both  mater- 
ials and  workmanship  were  put  in  force  'by  the  city 
authorities. 

Plastering  is  one  of  the  oldest  known  arts  and  it 
is  indeed  a  shame  to  think  that  this  trade  should  be 
in  its  present  state  due  to  the  fact  that  most  plaster- 
ing contractors  use  the  wrong  method.  It  is  within 
the  power  of  the  plastering  trade  in  general  to  rectify 
their  mistakes  and  to  cease  using  materials  which 
are  not  standard  .and  also  to  stop  taking  on  contracts 
which  would  not  make  them  one  dollar  unless  they 
skimped  the  job. 

Of  course,  all  plasterers  are  not  in  this  category 
as  a  great  many  of  them  use  materials  as  they  are 
supposed  to  be  used  and  will  not  under  any  consider- 
ation use  lump  line.  These  men  insist  on  using 
either  hydrated  lime,  gypsum  hardvvall  plaster  or 
sanded  hardwall  plaster  and  have  won  for  themselves 
enviable  reputations.  They  can  at  all  times  com- 
mand a  good  price  for  their  labor  and  the  persons 
for  whom  they  work  are  guaranteed  a  good  job. 

Would  it  not  be  better  if  all  plasterers  were  on 
the  same  basis  and  the  unfair  competition  now  in 
existence  was  eliminated  by  the  simple  process  of 
using  good  materials  as  they  are  supposed  to  te 
used?  The  remedy  in  so  far  as  the  city  of  Toronto 
is  concerned  is  a  staff  of  inspectors  working  from 
the  city  architect's  department  who  will  give  the 
same  care  and  attention  to  the  use  of  plaster  as  they 
do  to  other  trades  and  we  think  the  builders  in  gen- 
eral, and  the  architectural  profession  in  particular, 
would  be  very  pleased  indeed  to  see  this  put  into 
effect. 

If  the  owner  or  the  general  public  were  fully  con- 
versant with  the  importance  of  his  walls  and  ceilings 
he  certainly  would  not  stand  for  the  material  which 
is  now  applied  to  them  in  most  cases,  but  would  in- 
sist on  good  goods. 

Yours  truly, 
J.  F.  Cameron 
Sales  Department 
Ontario   Gypsum   Co. 
Paris,  Ont.,  Oct.  20 


Limitations  of  Spreader  Type  Ditchers 

Ditching  machines  of  the  spreader  type  will  dress 
up  a  ditch  nicely  if  conditions  are  exactly  right ;  but 
conditions  must  be  ideal;  that  is,  the  cut  must  be^j 
just  wide  enough  and  deep  enough,  and  the  soil  nof^l 
too  hard.  If  the  cut  is  shallow  the  material  will 
pile  up  along  the  top  and  be  washed  back  by  the 
first  rain.  If  the  cut  is  too  wide  practically  the  same 
thing  happens — the  material  flowing  around  the  end 
of  the  wings  and  piling  up  a  ridge  in  the  cut.  If  the 
cut  is  narrow  the  machines  can  not  be  used  at  all. 
If  the  material  is  hard  clay  the  machine  will  not  cut 
it.  It  will  not  ditch  around  cattle  guards,  telegraph 
poles,  stumps  or  other  obstructions. 
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The  Merits   of  the  Quantity  Survey  System 

An  Argument  Prepared  by  the  Committee  on  Quantity  Survey 

of  the  Society  of  Constructors  of  Federal  Buildings  (U.S.) 

— The  Defects  of  the  Present  System 


That  the  quantity  survey,  as  a  system,  has  great 
merit  is  conceded  by  all  interested  in  the  building 
industry,  but  its  general  adoption  in  this  country 
has  been  delayed  by  several  causes,  one  of  which,  the 
World  War,  resulted  in  a  necessary  suspension  of  all 
building  activities.  Of  other  reasons  assigned  for  the 
delay  in  its  adoption  may  be  mentioned  the  dubious 

IK  attitude  of  some  who  imagine  that  a  new,  and,  as  they 
B  say,  non-producing  factor  is  to  be  added  to  the  indus- 
try: the  query,  "Who  will  assume  the  burden  of 
■cost?"    is  propounded. 

The  apparent  reluctance  to  abandon  old  methods, 
admitted  to  be  faulty,  is  being  disi)elled,  however,  as 
knowledge  of  the  quantity  survey  becomes  assimi- 
lated. 

A  (|iiaiitily  survey  has  been  define<l  as  a  compre- 
hensive and  systematically  prepared  schedule  of  all 
the  materials  to  be  incorporated  in  a  structure — the 
result  of  a  thorough  survey  and  check  of  the  required 
drawings  and  specifications  by  highly-trained  tech- 
nical men. 

A  Uniform  Basis  of  Bidding 

The  most  important  purpose  of  a  quantity  survey 
is  that  of  rendering  on  the  same  basis  as  to  quantities 
all  bids  of  the  competitors  for  the  work.  Thus,  in 
formulating  his  bid,  the  competitor  has  only  to  append 
to  the  material  costs,  his  labor  costs,  "overhead,"  pro- 
fits, etc.,  which  may  be  applied  by  the  unit  system  or 
otherwise. 

These  schedules  are  so  prepared  that  contractors 
or  others  interested  may  readily  determine  the  char- 
acter and  value  of  any  article  indicated.  Such  indi- 
cations are  graphic  descriptions,  supplemented  by 
measurements  and  diagrams  if  necessary,  but  in  no 
case  are  they  to  be  used  in  lieu  of  the  drawing  and 
full  size  details  from  which  to  execute  the  work. 

Some  opponents  have  thoughtlessly  condemned 
the  system  on  the  ground  that  inaccuracies  may  occur. 
An  indemnifying  bond  as  a  guarantee  of  accuracy  has 
been  suggested.  "By  their  fruits  ye  shall  know  them." 
.\n  architect  does  not  guarantee  the  stability  of  a 
building,  but  he  certainly  suffers  a  loss  in  the  event 
of  any  failure  of  construction. 

The  functional  interdependence  of  a  careful  sur- 
vey of  quantities  and  a  thorough  check  of  the  survey 
is  a  feature  of  the  proposed  system.  The  possibility 
of  error  is  reduced  to  the  minimum.  What  of  the 
probability  of  error  under  the  present  system?  How 
often  is  the  success  of  a  competitor  attributable  solely 
to  error  in  taking  ofif  quantities?  It  may  be  said  that 
absolute  i)erfection  will  not  be  attained,  but  it  is  rea- 
sonable to  assume  that  the  element  of  error  will  be 
no  greater  than  that  of  any  survey  made  in  the  office 
of  the  contractor  under  the  usual  unfavorable  condi- 
tions under  which  most  estimates  are  made. 

In  some  public  work  the  bidders  are  required  to 
check  the  schedules,  and  are  afforded  an  opportunity 
to  make  ])rovision  in  their  proposals  for  any  inac- 
curacies which  may  have  been  disclosed,  though  in 
general  practice  all  proposals  are  to  be  based  upon 
the  schedules  as  submitted  to  the  bidders  and  the  low 


bidder  will  be  permitted  to  have  such  adjustments  as 
may  be  required  after  acceptance  of  the  contract. 

For  obvious  reason,  adjustments  before  the  award 
of  contract  are  not  generally  advocated,  but  any  an- 
tagonism due  to  this  fact  can  readily  be  dispelled. 
These  adjustments  can  certainly  be  made  after  the 
award  of  contract.  The  bidder  is  assured  of  a  founda- 
tion, not  otherwise  procurable,  upon  which  he  can 
build  a  proposal. 

In  some  instances  purchases  of  the  materials  are 
made  and  bids  for  labor  only  are  required.  If  after 
the  surveyor's  check  inaccuracies  still  remain,  and  it 
is  discovered  during  construction  or  after  completion 
that  the  scheduled  quantities  upon  which  the  labor 
bids  were  based  were  either  inadequate  or  in  excess  of 
the  requirements,  then  the  adjustments  for  the  labor 
can  be  made. 

These  applications  of  the  system  are  cited  to  show 
that  no  interests  can  be  jeopardized  by  the  fact  that 
a  quantity  survey  may  lack  perfection. 

Accuracy  Guarantee 

It  is  now  possible  to  obtain,  with  a  quantity  sur- 
vey, a  guarantee  of  the  accuracy  of  same  to  within 
a  small  percentage  of  the  total  sum  involved.  The 
contractor  may  assume  this  differential  by  omitting 
it  and  the  cost  of  the  indemnity  as  components  of  his 
bid,  or  he  may  transmit  them  to  the  owner.  With 
the  view  of  maintaining  at  the  minimum  the  cost  of 
the  quantity  survey,  some  advocates  assert  that  a 
guarantee  of  accuracy  necessarily  involves  an  addi- 
tional cost  and  an  element  of  chance  for  which  some 
interest  must  pay,  and,  furthermore,  is  superfluous  if 
the  system  is  properly  applied. 

Due  to  the  diverse  methods  of  estimating  em- 
ployed, there  really  exists  in  connection  with  the 
present  system  of  contract  awards  a  competition  in 
the  quantities  of  materials  involved  by  construction 
work.  To  eliminate  this  quantity  competition  is  a 
function  of  the  quantity  survey,  and  thus  is  simplified 
the  whole  matter  of  competition.  The  intent  of  the 
drawings  and  specifications  may  be  in  some  respects 
quite  vague  and  ambiguities  may  exist,  but  to  this 
can  be  attributed  only  a  very  small  percentage  of  the 
wide  variances  of  the  material  bills  as  ascertained  by 
different  estimators.  The  quantity  survey  clarifies, 
and  every  bidder  commences  work  on  his  proposal 
with  the  satisfying  knowledge  that  the  entire  job  has 
been  carefully  examined  and  that  ambiguities  which 
otherwise  might  have  been  costly  have  been  elimi- 
nated ;  also  that  every  other  competitor,  for  his  guid- 
ance in  making  up  his  bid,  has  been  supplied  with  the 
identical  information  with  which  he  himself  has  been 
provided. 

Reducing  the  Hazard 

The  necessity  for  improvement  of  methods  has 
long  been  felt,  and  such  need  is  emphasized  by  the 
contractor's  wail  that  instead  of  engaging  in  a  busi- 
ness he  is  playing  a  most  hazardous  game.  In  any 
discussion  of  a  contractor's  business  you  will  hear 
ihe  assertion  that  the  business  is  a  gamble,  that  pro- 
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fits  cannot  be  assured,  and  that  a  contractor's  hope 
of  salvation  is  that  from  some  future  work  an  abnor- 
mal profit  can  be  derived  which  will  compensate  or 
over-balance  the  losses  sustained  on  work  which  has 
been  performed.  This  is  a  frank  admission  and  is 
indicative  of  an  unhealthy  condition  which  certainly 
calls  for  the  administration  of  some  treatment.  Pri- 
marily, competition  will  not  permit  a  realization  of 
the  hope  for  large  profits.  The  uncertainty  of  chance 
must  be  eliminated,  or  at  least  reduced  to  a  minimum 
not  in  excess  of  that  of  any  other  business. 

In  order  to  procure  the  necessary  volume  of  work, 
it  must  all  be  on  a  close  margin  ;  and  it  is  seldom,  if 
ever,  that  a  contractor  can  withstand  a  loss. 

As  diagnosed  by  most  authorities,  the  fault  is  with 
the  contractor  himself,  and  consists  of  blindly  follow- 
ing precedent,  employing  methods  some  of  which  are 
now  obsolete  and  others  which  never  had  any  valid 
reason  for  existence ;  in  numbers  of  cases  there  is  an 
absolute  failure  to  acquire  the  requisite  knowledge 
of  the  materials  to  be  furnished  and  the  work  to  be 
performed. 

A  contractor  sustaining  losses  is  prone  to  com- 
municate them  to  others  with  whom  he  is  in  contact, 
and  it  is  thus  that  the  whole  industry  is  rendered  ill 
and  in  need  of  a  remedy. 

Provide  for  Overhead 

In  addition  to  a  profit  on  his  material  and  labor 
costs,  a  contractor  is  entitled  to  a  reasonable  margin 
on  his  operating  costs,  inclusive  of  his  own  salary 
and  the  costs  of  estimating  with  other  office  expenses. 
In  every  proposal  should  also  be  given  due  considera- 
tion to  depreciation  on  plant  and  equii>ment,  interest 
on  borrowed  capital,  taxes,  and  losses  through  bad  ac- 
counts. If  the  business  is  to  endure,  such  business 
principles  cannot  be  ignored  or  laid  aside  for  the  gam- 
bling methods,  and  the  contractor  who  is  habitually 
remiss  in  making  up  his  bid  and  who  applies  his  prices 
and  profits  by  the  rule  of  guess  can  not  find  salvation 
in  the  quantity  survey  system,  as.  through  force  of 
habit,  he  will  continue  his  rule  of  guess  practices  and 
eventually  be  self-effaced.  The  contractor  who  excels 
in  management  is  an  advocate  of  the  cjuantity  survey 
system. 

It  has  been  said  that  the  surveys  could  not  be  sat- 
isfactory, as  no  two  estimators  employ  the  same 
methods,  and  that  the  contractor,  whose  business  it 
has  always  been,  is  as  capable  of  preparing  a  survey 
as  any  other  person.  Granting  the  truth  of  these 
statements,  the  fact  remains  that  the  one  official  sur- 
vey, prepared  by  one  or  more  surveyors,  would  gov- 
ern any  competition.  There  can  be  but  one  survey 
of  any  project.  If  it  were  otherwise,  it  is  apparent 
that  the  present  chaotic  conditions  would  be  but  little 
improved. 

Must  be  Official 

The  profession  of  quantity  surveyor  and  the  sur- 
veys must  be  inseparably  linked  with  the  word  "offi- 
cial" by  virtue  of  license  by  the  owner  or  architect. 
The  institution  of  the  system  and  its  operation  does 
not,  as  some  suppose,  provide  a  wide  field  of  opera- 
tion for  competing  surveyors,  who  will  sell  their  pro- 
ducts to  the  contractors.  In  some  instances,  contract- 
ors' associations  have  established  survey  bureaus  from 
which  could  be  procured  uniform  surveys  of  any  de- 
sired project,  but  it  is  to  be  noted  that  even  in  this 
connection  uniformity  is  the  very  essence  of  the  mat- 
ter. 

The  survey,  in  conjunction  with  the  unit  rates  of 


the  proposal,  has  a  value   which   will  be  appreciated 
by  the  owner  and  architect. 

The  uncertainty  of  chance  being  eliminated  from 
the  business  of  the  contractor,  the  owner  need  no 
longer  fear  the  possibility  of  being  compelled  to  as- 
sume this  chance  in  some  degree  unknown. 

As  in  any  sound  business  arrangement,  the  owner, 
who  corresponds  to  the  consumer,  must  assume  the 
costs  of  estimating  or  overhead  of  the  vendor,  the 
contractor. 

Eliminate  the  Waste 

Confronted  as  we  are  at  the  ])resent  time  by  the 
greatly  increased  costs  of  all  commodities,  which  may 
or  may  not  have  reached  the  peak  of  their  ascension, 
it  has  obviously  become  necessary  to  eliminate  from 
all  transactions,  so  far  as  may  be  possible  or  ])rac- 
ticable,  every  source  of  extravagance  or  waste. 

Of  the  various  industries  none  has  been  more  se- 
verely affected  or  feels  more  acutely  the  necessity  for 
relief  in  some  form  than  building. 

With  the  exorbitant  costs  of  raw  materials  on  the 
one  hand  and  of  labor,  skilled  or  otherwise,  necessary 
to  sha]3e  them  into  finished  structures  on  the  other, 
together  in  many  instances  with  excessive  profits  or 
commissions  being  exacted  by  distributors  and  con- 
tractors, the  tentative  builder  of  limited  resources, 
who  may  not  hope  to  protect  his  investment  by  cor- 
respondingly increased  rentals,  is  driven  entirely  out 
of  the  market  and  the  field  is  largely  restricted  to  in- 
vestors of  unlimited  means. 

As  it  is  upon  the  former  class  of  investor  that  the 
industry  must  depend  to  a  very  large  extent  after  the 
immediate  demand  for  mercantile,  public  and  semi- 
public  structures  shall  have  been  satisfied,  it  is  appar- 
ent that  for  the  best  interests  of  all  Qoncerned  every 
effort  should  be  exerted  toward  bringing  the  expenses 
within  the  limits  of  his  means. 

For  relief,  as  concerns  material  and  labor  costs, 
we  must  apparently  wait  until  the  law  of  supply  and 
demand  shall  ultimately  lower  or  stabilize  these,  but, 
in  the  meantime,  it  is  certain  that  an  appreciable  effect 
may  be  realized  through  the  adoption  of  other  more 
efficient  business  methods  and  procedure  than  now 
obtain,  by  which  the  added  or  "overhead"  expenses  of 
operation  and  administration  would  be  in  a  measure 
curtailed. 

The  System  at  Present  in  Vogue 

For  instance,  by  the  system  generally  in  vogue  at 
the  present  time,  the  drawings  and  specifications  for 
a  i)roposed  building  project  go  into  the  offices  of  the 
various  contractors  from  whom  competitive  bids  are 
being  s(jlicited,  in  each  of  which  separate  estimates 
may  be  prepared  in  more  or  less  detail  and  with  vary- 
ing degrees  or  accuracy,  according  as  errors  occur  in 
"taking  off,"  etc.,  or  different  interpretations  of  re- 
quirements are  assumed;  also  the  limited  time  allowed 
generally  precludes  even  a  cursory  checking. 

The  above,  of  course,  takes  no  account  of  that  class 
of  contractors  referred  to  above  whose  estimates,  be- 
ing the  result  of  a  general  scanning  of  the  work  con- 
templated and  a  comparison  with  a  similar  structure 
previously  built,  are  only  too  often  disastrous  both 
to  themselves  and  their  patrons,  which  practice  will 
inevitably  eliminate  them  in  time  from  the  field. 

Experience  has  shown  that  an  estimate  prepared 
with  any  degree  of  accuracy  will  generally  range  in 
cost  between  one-half  of  1  per  cent,  to  Ij/  per  cent, 
pf  the  actual  cost  of  the  finished  work. 

Assuming  that  in   tlie  manner  prescribed  above 
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estimates  have  been  prepared  by  six  competitors,  the 
l)rocess  has  been  duplicated  six  times,  which,  taking 
the  lower  of  the  above  limits,  brinj^s  the  total  expendi- 
ture for  estimating  the  job  in  (juestion  u])  to  3  per 
cent,  of  its  cost,  and,  under  certain  conditions,  may 
reach  9  or  10  ])er  cent.,  or  proportionately  more  as  the 
number  of  bidders  increases. 

Owner  Pays  for  Duplicate  Estimates 

While  at  first  sight  it  may  not  be  apparent  to  the 
layman  builder  that  he  is  paying  practically  the  en- 
tire cf)St  of  estimating  his  job,  both  by  the  success- 
ful and  unsuccessful  bidders,  if  he  will  consider  the 
fact  that  the  operating  and  overhead  expenses  of  every 
contracting  concern  include  the  cost  of  all  estimates 
])repared  both  for  work  obtained  and  work  lost  to 
other  bidders,  and  are  prorated  against  and  defrayed 
by  the  enterprises  in  which  they  are  the  successful 
bidders,  he  will  at  once  realize  that  the  estimate  sub- 
mitted for  his  particular  jol)  embraces  on  the  above- 
cited  basis  a  ])ro  rata  of  the  entire  o])erating  ex])ens€ 
of  the  concern,  which  would  by  the  law  of  averages 
very  nearly  approximate  the  above-given  total  cost  of 
estimates  on  this  job.  Data  compiled  for  this  pur- 
pose has  shown  that  the  average  contracting  firm 
figures  from  S  to  10  jobs  to  every  one  that  they  ob- 


tain ;  consequently,  that  one  carries  the  estimating 
cost  of  six  or  more. 

It  will,  therefore,  be  seen  that  elimination  of  this 
duplication  in  the  taking  off  or  surveying  of  projects 
must  of  necessity  produce  an  ai>preciable  saving  in 
incidental  expense. 

'I'his  elimination  of  duplication  is  one  of  the  ad- 
vantages to  be  realized  from  a  general  adoption  by 
the  building  world  of  the  quantity  survey  system. 

Probably  the  chief  difficulty  in  securing  the  adop- 
tion of  this  system  is  that  of  convincing  the  owner 
that  the  added  fee  for  the  quantity  surveyor,  which 
may  be  i)aid  either  directly  or  through  the  architect, 
is  in  reality  a  saving  in  that  under  the  quantity  sur- 
vey system  he  is  paying  for  this  service  only  once, 
while  under  the  ])resent  practice  (though  it  may  not 
be  apparent  to  him)  it  is  paid  proportionately  to  the 
number  of  bids  taken. 

Knowledge  of  the  quantity  survey  system  is  being 
disseminated  by  numerous  mediums,  and  for  the  elim- 
ination of  any  jjrejudice  which  still  exists  a  further 
campaign  of  education  is  required.  We  would  ex- 
press our  appreciation  of  the  privilege  of  participating 
in  such  campaign,  in  submitting  this,  the  first  of  a 
cf)ntemp!ated  series  of  papers  on  the  advantages  of 
the  (juantity  survey  system. 


Are  Large  Reinforcing  Bars  Preferable 

to  Small  Bars  ? 


A  decade  ago  the  detailer  of  reinforced  concrete 
was  governed  by  the  maxim  that  steel  reinforce- 
ment consisting  of  several  small  bars  is  preferable  to 
that  involving  the  use  of  a  few  large  bars,  states 
Chas.  I'".  Reynolds  in  "Concrete."  He  further  states 
that  from  the  theoretical  standpoint  this  may  still 
be  regarded  as  the  best  judgment  of  many  engineers, 
but  there  are  those  however,  who  are  among  the 
users  of  loose  bar  systems,  who  prefer  to  obtain  their 
required  area  of  steel  by  the  use  of  a  few  large  bars 
as  opposed  to  several  small  bars,  a  course  w'hich  is 
held  as  more  economical  by  those  who  adopt  it.  .\d- 
vantages  are  naturally  obtained  by  the  use  of  either 
of  the  systems,  a  comparison  of  which  it  is  here  pro- 
posed to  make.  It  will  be  assumed  that  ordinary  com- 
mercial rounds  are  used  in  either  case. 

Mr.  Reynolds  first  considers  the  subject  from  the 
(it-signer's  standpoint.  With  large  bars,  he  has  longer 
lingths  available,  and  their  use  implies  a  reduction  in 
the  number  of  laps  required,  and  avoidance  of  pos- 
sible congestion  of  steel  due  to  many  overlaps.  At 
the  same  time  however,  most  designers  are  agreed 
that  a  more  uniform  resistance  obtains  throughout  a 
section  reinforced  with  bars  close  together,  as  in  the 
case  when  small  'bars  are  used.  Further,  with  a  giv- 
en depth  o(  heam  or  slab,  a  slightly  larger  lever  arm 
is  dbtained,  hence  a  little  less  steel  may  be  necessary, 
the  area  of  which  may  be  i)ossibly  more  closeh'  ob- 
tained by  the  use  of  small  bars,  since  the  interval  be- 
tween the  areas  obtained  at  i)racticable  centres  is" 
snialler  than  with  large  Ibars.  Less  adhesion  length 
per  l>ar  is  necessary  while  smaller,  and  quite  as  effec- 
ti\e.  hooks  and  bends  are  required  for  small  bars.  In 
beam  detailing  the  latter  enables  more  bars  to  be 
bent  up  at  convenient  points  for  shear  resistance, 
than  is  possible  with  the  use  of  a  few  large  bars. 

From  the  contractor's  point  of  view,  however,  it 


would  seem  that  larger  bars  should  be  favored.  -Al- 
though larger  ibending  and  cutting  machines  may  be 
required  (though  it  is  usual  to  have  a  variety  of  sizes 
on  the  site)  and  fewer  bars  can  be  handled  at  once, 
larger  bars  are  cheaper  to  buy  and  are  usually  more 
expeditiously  obtained,  while  labor  costs  are  also  cut 
by  their  judicious  use.  There  are  fewer  bars  to  bend 
and  fewer  to  handle.  Their  rigidity  makes  steel  plac- 
ing easier  and  there  is  much  less  misplacement 
through  whippiness,  nor  are  extra  stiffening  bars  re- 
quired. Distortion  due  to  transit,  or  being  trampled 
on  by  workmen  is  also  avoided.  Small  bars  are  na- 
turally easier  to  cut  and  bend  (whereas  large  bars 
may  require  heating  before  bending),  and  can  be 
bent  when  in  position  by  hand-benders,  but  if  left 
exposed  for  any  length  of  time  (which  does  occur  de- 
spite specifications  requiring  the  covering  with  cem- 
ent wash  of  all  exposed  steel )  pitting  with  rust  more 
seriously  reduced  the  effective  area  of  each  individu- 
al rod. 

It  is  a  foregone  conclusion,  however,  that  the  sub- 
ject resolves  itself  into  a  contest  of  theory  vs.  prac- 
tice, and  since  the  latter  is  in  this  case  the  economi- 
cal standpoint  (assuming  of  course  that  theory  is  not 
disregarded  sufficiently  to  imperil  the  safety  of  the 
construction)  the  large  bar  system  undoubtedly  ap- 
l)ears  to  be  the  more  advantageous.  .A  great  deal 
de  )ends  on  what  structural  member  is  being  con- 
sidered. 

In  Slab  Systems 

In  slab  construction  the  advantage  accruing 
from  the  use  of  small  bars  may  to  a  certain 
extent  be  obtained  by  the  use  of  mesh  or  lattice  rein- 
forcements, but  the  controversy  (  if  such  exists)  be- 
tween the  use  of  these  patent  methods  and  the  loose 
bar  type,  is  outside  the  province  of  this  article.  Con- 
fining our  attention,  however,  to  loose  bar  systems. 
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consider  the  case  of  a  slab  4  in.  total  thickness  re- 
quiring .23  sq.  in.  of  steel  per  foot  width.  This  would 
be  provided  by  either  5/16-in.  diameter  bars  at  4  in. 
centres,  7/16  in.  at  8  in.,  or  J4  in.  at  10  in.  centres. 
Various  regulations  govern  the  extent  to  which  the 
principle  of  using  as  large  size  of  bar  as  possible  can 
be  applied.  Thus  the  London  County  Council  specify 
that  the  maximum  spacing  shall  not  exceed  twice  the 
effective  depth.  In  a  4  in.  slab  having  an  effective 
depth  of  3.25,  the  maximum  spacing  would  be  6J/2  in., 
thus  automatically  fixing  the  size  of  bar  at  3/8  in. 
diameter.  In  some  respects  the  L.C.C.  regulations 
are  admittedly  somewhat  old-fashioned,  and  more 
economical  would  be  5^  in.  reinforcement  at  10  in. 
centres  in  case  where  the  main  reinforcement  is  along 
both  axes  of  the  slab,  or  7/16  in.  at  8  in.  centres,  where 
it  is  in  one  direction  only,  with  an  efficient  distribu- 
ting system  of  light  steel  at  rig'ht  angles.  The  New 
York  regulations  would  allow  either  of  these  sizes 
and  spacings. 

The  sizes  of  main  bars  in  beams  are  settled  large- 
ly by  the  size  (es])ecially  the  width)  of  the  beam.  In 
small  members  to  have  a  minimum  of  two  bars  in  the 
bottom  (although  efficient  detailing  obtains  by  the 
use  of  one  bar  in  top  and  bottom,  as  in  light  trimmer 
beams),  is  common,  and  when  the  number  is  thus 
specified,  the  size  of  the  bar  is  automatically  fixed, 
with  usually  Yi  in.  as  a  minimum  diameter.  In  large 
beams  a  few  larger  bars  are  usually  more  convenient, 
as  the  comparative  width  of  beam  is  not  so  great,  and 
would  probably  necessitate  two  layers  of  small  bars 
with  consequent  loss  of  lever  arm  and  increased  con- 
structional difficulties.  1-arge  beam  bars  allow  more 
ample  space  between  them,  allowing  more  efficient 
ramming  of  concrete. 

Limitation  of  Stirrups 

It  is  common  knowledge  that  stirrups  or  beam 
bindings  are  expensive  items  to  bend,  and  anything 
that  can  be  done  to  decrease  their  number  is  worthy 
of  consideration.  Limitations  are  imposed  for  theo- 
retical reasons  on  the  spacing  of  these  shear  mem- 
bers, and  it  is  a  moot  point  whether  it  pays  to  alter 
the  sizes  of  the  buildings  in  order  to  attain  the  maxi- 
mum spacing  (usually  the  lever  arm),  and  thus  re- 
duce the  number  of  bindings  to  a  minimum.  Some- 
thing in  this  direction  may  be  done  when  the  bulk 
of  the  shear  can  be  taken  on  bent-up  bars,  and  only 
a  nominal  amount  left  to  the  binding,  which  method 
produces  a  very  economical  design. 

The  main  bars  in  columns  are  more  or  less  fixed 
in  number  and  hence  their  sizes  are  determined.  Here, 
however,  where  four  bars  can  be  made  to  supplant 
six  or  eight  smaller  bars,  the  number  of  bindings  are 
halved,  as  it  is  usual  for  one  binder  to  secure  four 
longitudinal  bars  only.  In  columns  much  scope  is 
found  for  the  application  of  the  large  bar  principle. 
It  is  the  opinion  of  many  engineers,  however,  that 
the  criterion  of  the  strength  of  a  direct  compression 
member  lies  in  the  hooping  and  binding,  and  pur- 
suing this  idea,  it  follows  that  small  expensive  bind- 
ers at  close  centres  give  a  stronger  member.  If  this 
view  is  held,  spiral  binding  is  found  to  be  cheaper,  but 
in  light  columns  where  such  binding  would  not  be 
economical  the  spacing  should  be  as  large  as  pos- 
sible, up  to  a  maximum  equal  to  the  effective  width 
of  the  column. 

It  is  contended  from  these  few  remarks  that,  with- 
out extensively  violating  theoretical  principles,  more 


economy  accrues  from  the  use  of  a  few  large  reinforc- 
ing bars,  than  from  an  equal  amount  of  steel,  con- 
tained in  several  smaller  bars. 


Highways  in  Canada 

There  are  now  1,000  miles  of  permanent  paved 
roadways  in  Canada,  or  sufficient  mileage  to  extend 
one-third  of  the  distance  between  the  Atlantic  and 
Pacific  coasts,  according  to  A.  W.  Campbell,  Domin- 
ion  Highways   Commissioner. 

Activity  in  road-making  has  been  general  through- 
out the  entire  Dominion  this  year,  according  to  Mr. 
Campbell,  and  on  a  larger  scale  than  ever  before. 
The  total  expenditure  will  be  the  largest  of  any 
year,  and  for  the  same  amount  of  expenditure  as  in 
1920,  the  amount  of  completed  work  will  be  fully  30 
per  cent,  greater,  owing  to  decreases  in  the  prices 
of  material  and  labor.  Organizations  in  the  various 
provinces  have  been  completed,  the  development  has 
been  consistent  and  uniform  in  all  the  i)rovinces,  and 
as  a  consequence,  about  $15,000,000  will  be  spent  on 
Federal-aided  roads  this  year,  of  which  $6,000,000 
will  come  out  of  the   Dominion   treasury. 

In  addition  to  this  outlay,  there  are  large  ex- 
penditures made  by  the  iirovinces  and  counties  on 
roads  not  receiving  federal  assistance,  amounting  to 
about  $26,000,000  this  year,  bringing  the  total  out- 
lav  on  roads  in  Canada  this  year  up  to  nearly  $40,- 
000,000. 


New  Series  of  National  Associ- 
ation Publications 

The  National  Lumber  Manufacturers'  Association 
has  for  some  years  been  issuing  separate  publications, 
giving  basic  information  on  lumber  and  its  uses, 
which  have  been  cordially  received  by  architects,  en- 
gineers, builders,  educational  authorities,  and  others. 
The  support  given  this  phase  of  national  activity  has 
led  to  the  conception  of  increased  service  and  a  new 
and  more  comprehensive  series  of  publications.  One 
of  the  aims  of  the  new  series  will  be  the  dissemina- 
tion of  data  which,  it  is  hoped,  will  result  in  establish- 
ing desirable  basic  standards  with  respect  to  the  uses 
of  wood  in  all  types  of  construction. 

The  Association  requests  and  will  appreciate  sug- 
gestions as  to  subjects  and  methods  of  treatment  in 
order  that  such  information  as  is  issued  may  be  most 
beneficial  to  all  concerned.  The  first  of  this  series 
of  publications  will  probably  be  distributed  during 
October. 


The  Department  of  Railways  &  Canals,  High- 
ways Branch,  Ottawa,  has  issued  a  bulletin  on  Cana- 
dian highways  and  roads.  It  contains  a  summary 
of  the  experience  of  the  department  with  roads,  good 
and  bad,  in  the  provinces  of  the  Dominion,  and  is  full 
of  information,  not  only  for  the  men  who  build  roads, 
but  equally  for  the  larger  number  .who  use  them. 
This  publication  is  entitled  Bulletin  No.  1,  which  in- 
dicates that  other  bulletins  of  this  nature  will  be  pub- 
lished from  time  to  time.  The  introduction  is  signed 
by  A.  W.  Campbell,  chief  commissioner  of  Canadian 
highways  and  roads. 


The    Canadian    dollar    is    at    a    premium  in 
every  country  in  the  world. 
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Direct    Oxidation    Sewage    Purification 

The  Status  of  the  Electrolytic  Method  of  Treatment  is  Discussed  in  Two 

Papers  Read  at  the   Convention  of  the  American  Society 

for  Municipal  Improvements 


By  R.  J.  FULLER 
Consulting  Engineer,  New  York  City 


The  use  of  electricity  as  a  purifying  agent  has 
appealed  and  continues  to  appeal  fascinatingly  to 
the  lay  mind.  For  more  than  thirty  years  arrange- 
ments in  which  use  is  made  of  electricity  have  come 
U])  for  consideration.  The  writer  first  became  ac- 
quainted with  the  so-called  "Webster  process"  of 
this  type  in  London  in  18'X).  In  test  ])lants  this  pro- 
cess was  shown  to  be  to  a  considerable  extent  a  coagu- 
lating arrangement  whereby  electricity  was  used  to 
decompose  iron  or  aluminum  electrodes,  thus  form- 
ing iiydrates  of  these  metals.  The  effective  work  was 
chiefly  done  in  a  manner  more  or  less  resembling  the 
coagulating  effect  in  water  treatment  i)lants  in  which 
use  is  made  <jf  sulphates  of  iron  or  alumina. 

Undoubtedly'  there  is  some  electrolytic  decom|)o- 
sition  of  water  even  where  iron  and  aluminum  plates 
are  used  and  Ibubbles  of  oxygen  and  hydrogen  are  re- 
leased. Some  of  the  oxygen  is  released  in  an  atomic 
or  anodic  state  whereby  it  has  a  high  power  for  oxi- 
dizing even  inert  organic  matter.  Excessive  cost  has 
kept  this  process. from  general  adoption. 

The  writer  investigated  the  "Harris  magneto-elec- 
tric process"  at  Louisville  at  considerable  length  in 
1897,  but  they  did  not  offer  reasonable  prospects  for 
practical  success.  Plants  of  this  type  were  installed 
for  sewage  treatment  at  Santa  Monica,  Cal.,  Okla- 
homa City,  and  a  few  other  places.  Practical  ac- 
complishments were  small  and  all  of  the  plants  have 
been  abandoned  except  the  one  at  Santa  Monica 
which  was  found  a  year  ago  to  be  still  in  service  un- 
der conditions  greatly  overtaxing  its  limits  of  effec- 
tive performance. 

Recent   Developments 

During  the  past  ten  years  much  attention  has  been 
given  to  improvements,  made  largely  through  the 
efforts  of  the  Landreth  Company  of  Philadelphia,  by 
the  introduction  of  revolving  i>addles  between  the 
electrodes  to  remove  the  gases  which  cause  polariza- 
tion. Use  was  made  of  lime,  presumably  at  the  out- 
set to  increase  conductivity  and  to  lessen  the  quan- 
tity of  electricity  used  i^er  unit  area  of  electrode.  The 
"Landreth  electrolytic  process"  was  installed  some 
eight  years  ago  at  Itlmhurst  in  the  Borough  of 
Queens,  New  York  City.  It  was  investigated  at 
length  by  the  city  officials  of  New  York,  preparatory 
to  deciding  whether  to  adopt  the  process  for  other 
plants  within  the  city  limits,  but  no  such  plants  have 
been  installed.  At  Decatur,  111.,  extensive  investiga- 
tions were  undertaken  'shortly  th'ereafter,  but  the 
process  was  not  adopted  and  after  a  delay  of  some 
five  or  six  years  trickling  filters  are  now  being  in- 
stalled there. 

The  "Clark  process"  of  the  electrolytic  type  was 
devised  and  patented  by  J.  M.  Clark  six  or  eight 
years  ago,  wdien  it  received  some  attention  in  New- 
Jersey.  The  successor  to  this  process  is  known  as 
the  "Selo  method,"  which  is  somewhat  similar  to  the 
"Landreth  electrolytic  process"  except  that  in  the 
"Selo  method"  there  is  separate  treatment  of  the 
sludge,  to  which  salt  is  added,  and  there  are  certain 


differences  in  plant  details.  By  this  method  the  sew- 
age is  dosed  with  milk  of  lime  in  an  agitating  tank, 
then  settled  in  a  circular  tank  having  a  Dorr  thicken- 
er and  passed  through  an  electrolyzer.  The  sludge 
is  mixed  with  a  solution  of  salt  and  electrolyzed,  dis- 
infected and  deodorized  by  the  sodium  hypochlorite 
which  is  formed  by  the  use  of  electricity.  It  is  claim- 
ed that  the  sludge  is  rendered  drainable  to  60  per 
cent  moisture  in  48  hours  so  that  it  may  be  used  as  a 
fertilizer. 

A  plant  of  the  "Selo  method"  was  installed  sever- 
al years  ago  by  the  Thcrmoid  Rubber  Co.  at  Trenton, 
N.  J.  It  is  understood  that  the  electrolytic  features 
of  this  plant  added  little  or  nothing  to  the  quality  of 
sewage  effluent  and  it  was  found  on  a  recent  visit 
there  that  electrolyzers  had  been  removed. 

Direct   Oxidation    Process 

The  Landreth  patents  covering  the  so-called  "di- 
rect oxidation  i)rocess"  are  controlled  by  the  Muni- 
cipal Sewage  Disposal  Co.  of  Philadelphia,  which  has 
installed  two  plants,  one  at  Phillipsburg,  N.  J.,  and 
another  at  Allentown,  Pa.  At  Phillipsburg  the  plant 
has  been  in  service  for  about  two  years  and  last  spring 
an  extensive  set  of  tests  was  made  by  the  State  De- 
partment of  Health  but  the  results  have  not  yet  been 
made  public.  At  Allentown  a  3-m.g.d.  plant  at  a 
cost  of  about  $180,000  was  installed  and  has  been  in 
intermittent  service  for  nearly  a  year.  Sanitary  sew- 
ers in  Allentown  have  ibeen  built  only  to  a  limited  ex- 
tent and  it  is  understood  that  at  present  there  are 
only  ailjout  700  sewer  connections,  which  produce  a 
volume  of  flow  which  permits  the  treatment  i)lant  to 
be  operated  only  a  few  hours  each  day. 

.At  Easton,  Pa.,  a  test  plant  was  installed  in  1919 
for  demonstrating  the  practicability  of  the  improved 
devices  of  Mr.  Landreth,  in  which  use  is  made  of 
both  electricity  and  lime,  followed  by  sedimentation. 
The  test  i)lant  was  studied  by  several  engineers  and 
chemists  of  Philadelphia  with  results  as  stated  in  a 
paper  jiresented  to  the  I'ranklin  Institute  in  1919.  The 
I-laston  plant  was  also  investigated  by  the  Pennsyl- 
vania State  Department  of  Health  with  results  as 
sunmiarized  in  Engineering  News-Record  of  Sept.  18, 
1919,  p.  569.     • 

.As  the  "direct  oxidation  process"  now  stands,  it 
may  be  fairly  stated  that  it  has  received  widespread 
attention  and  that  the  merits  of  the  process  have  come 
into  sharp  controversy.  This  means  that  adequate 
data  for  giving  the  process  a  true  rating  are  seeming- 
ly lacking,  at  least  to  the  extent  of  being  peVsuasive 
to  the  minds  of  mail)'.  ISriefly  the  opponents  claim 
this  process  to  be  no  more  efficient  than  if  lime  alone 
is  used ;  that  the  process  is  unreasonably  expensive 
to  operate,  especially  where  the  sewage  contains  a 
very  high  amount  of  hardness  requiring  a  large  dose 
of  lime;  that  the  effluent,  while  very  well  clarified 
due  to  the  coagulating  effect  of  magnesium  hydrate, 
is  not  purified  of  its  organic  matter  to  a  degree  suffi- 
cient to  serve  the  local  requirements  at  many  places; 
and  that  the  destruction  of  bacteria  by  the  process  is 
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not  due  to  the  action  of  electricity  ibut  on  the  con- 
trary to  the  excess  of  caustic  lime  in  the  effluent, 
which  ranges  from  30  to  80  parts  per  million. 

On  the  other  hand,  the  proponents  of  the  ""direct 
oxidation  process"  claim  that  it  is  cheaper  to  install 
than  plants  of  the  biological  type ;  that  it  permits 
an  attractive  looking  and  inoffensive  plant  to  be  lo- 
cated within  built-up  portions  of  the  city;  and  that 
it  allows  the  sludge  to  be  handled  in  an  inoffensive 
condition  and  dried  so  as  to  produce  a  product  that 
is  marketable. 

Situation  at  Lima,  Ohio 

It  is  not  the  purpose  of  this  paper  to  go  into  great 
technical  detail  but  rather  to  outline  some  of  the 
main  comparative  features  of  the  so-called  ""direct 
oxidation  process"  and  of  so-called  "biological  pro- 
cesses" as  they  have  come  into  competition  at  Lima, 
Ohio.  Controversial  aspects  of  the  local  sewage  prob- 
lem as  it  now  stands  at  Lima  have  produced  a  dead- 
lock for  the  present  year,  leading  to  a  series  of  claims 
and  counter  claims  which  are  of  some  interest  and 
perhaps  of  value  as  a  warning  guide. 

Lima  is  a  city  of  about  45,000  population  with 
several  large  manufacturing  plants  and  a  growing 
])oi)ulation  outside  the  present  city  limits.  It  is  lo- 
cated on  the  Ottawa  River,  having  a  drainage  area  of 
about  100  square  miles.  The  flow  of  this  stream, 
which  ])asses  through  the  heart  of  the  city,  becomes 
almost  nominal  during  summer  and  is  lessened  by 
storage  reservoirs  above  the  city  into  which  water 
is  pumped  from  the  river  during  periods  when  there 
is  a  substantial  flow.  The  result  is  that  the  stream 
bed  is  practically  an  open  sewer  from  which  offen- 
sive odors  emanate  for  a  distance  of  several  hundred 
yards  on  either  side. 

Due  to  the  complaints  of  riprarian  owners  below, 
the  State  Department  of  Health  under  the  terms  of 
the  Bense  Act  ordered  the  city  to  purify  its  sewage. 
Fuller  &  McClintock  made  a  report  in  1916  on  re- 
lief sewers,  intercepting  sewers  and  treatment  works, 
recommending  the  adoption  of  the  activated-sludge 
method.  But  little  was  done  during  the  war  period 
and  beginning  in  1919  construction  work  related 
largely  to  relief  sewers  to  improve  conditions  in  the 
built-up  ])art  of  the  city  where  the  original  combined 
sewers  proved  inadequate. 

In  1921,  Fuller  &  McClintock  were  engaged  to  de- 
sign intercepting  sewers  and  treatment  works.  Af- 
ter considering  the  problem  in  detail  they  recom- 
mended the  adoption  of  fine  screens  followed  by 
trickling  filters  and  final  settling  tanks  equipped  with 
Dorr  thickeners.  This  decision,  differing  from  the 
preliminary  report  of  1916,  was  made  partly  because 
of  inability,  with  the  activated-sludge  process,  to 
treat  the  sludge  in  a  way  to  yield  any  proceeds  from 
its  sale,  but  chiefly  because  under  the  Ohio  law  it  is 
highly  desirable,  if  not  essential,  to  keej)  the  operat- 
ing expenses  of  sewage  treatment  i)lants  at  a  mini- 
mum. 

Under  the  terms  of  the  amended  Beilse  Act  the 
interested  charges  on  bond  issues  required  for  the 
construction  of  sewage  treatment  works  when  or- 
dered by  the  State  Department  of  Health  to  correct 
a  nuisance,  are  not  required  to  be  paid  from  the  gen- 
eral fund  raised  by  taxation,  to  which  there  is  a  maxi- 
mum limit  of  15  mills  per  dollar  of  assessed  valuation. 
Operating  expenses  for  treatment  works,  on  the  other 
hand,  must  be  paid  out  of  funds  raised  by  taxation 
and  must  be  kept  within  the  10-mill  rate  unless  there 


is  a  special  election  to  authorize,  by  vote  of  the  peo- 
ple, a  special  tax  above  this  limit ;  but  in  any  event 
a  limit  of  15  mills  cannot  be  exceeded. 

I'lans  and  specifications  for  the  fine  screens  and 
trickling  filters  were  completed  and  approved  by  the 
State  Department  of  Health,  suibject  to  the  provision 
that  preliminary  sedimentation  would  be  required  if 
found  necessary.  A  letting  was  authorized,  with  bids 
to  be  received  on  April  1,  1922.  About  a  week  prior  to 
this  date,  the  Municipal  Disposal  Co.  of  Philadelphia 
persuaded  the  City  Commission  at  Lima  to  post])one 
the  date  of  the  letting  and  to  take  steps  towards  re- 
ceiving alternate  bids  for  a  plant  of  the  Landreth 
""direct  oxidation"  type.  Plans  and  specifications  for 
the  latter  were  prepared  and  submitted  to  the  State 
Health  Department  for  approval.  Specific  data  on 
the  cost,  method  and  adequacy  of  performance  of  the 
'"direct  oxidation  process"  have  been  requested  of  the 
city  officials  by  the  State  Department,  and  Col. 
(Jeorge  A.  Johnson  has  been  retained  by  the  city  to 
obtain  information  in  respect  thereto. 

Several  months  have  elapsed  during  which  the 
merits  and  demerits  of  the  trickling  filter  method 
(Contract  A)  and  of  the  '"direct  oxidation  process"' 
(Contract  A-II)  have  been  debated  pro  and  con  by 
the  various  parties  in  interest.  Briefly,  the  situa- 
tion may  be  summed  up  by  the  following  paragraphs ; 

1.  The  installation  cost  of  pumping  station  and 
treatment  works  by  the  trickling  filter  method,  with 
its  established  record  of  adequacy  and  successful  per- 
formance for  a  quarter  of  a  century,  was  estimated 
in  December,  1921,  at  $691,000  as  compared  with  a 
sum  said  to  be  about  $400,000  for  the  proprietary  ar- 
rangement with  a  number  of  novel  features  not  yet 
worked  out  on    practical  scale  on  a  sizable  plant. 

2.  The  annual  operating  cost  of  the  trickling  fil- 
ter method,  including  all  pumping,  fine-screen  opera- 
tion and  sludge  disposal  from  final  settling  tank,  is 
estimated  to  range  from  $13,000  to  $15,000  in  com- 
parison with  which  is  an  estimated  sum  of  $40,000 
for  the  ""direct  oxidation"  process.  In  this  latter 
process  it  will  be  necessary  to  use,  according  to  tests 
at  Lima,  about  2,800  lib.  of  lime  per  million  gallons 
and  about  150  kw.-hr.  per  million  gallons  for  electro- 
lyzers,  in  addition  to  the  costs  of  puinping  and  screen 
operation,  attendants  for  pumps,  fine  screens,  elec- 
trolyzers,  Dorr  tanks,  and  sludge  drying  plant  (three 
tons  dry  basis  per  million  gallons)  of  the  vacuum 
filter  type.  These  estimates  in  each  case  are  for 
fine  screens  operating  at  the  rate  of  4  m.g.d.  for 
twelve  months  per  year  and  secondary  treatment  for 
the  seven  warmer  months.  As  the  quantity  of  sew- 
age increases  later  the  financial  disadvantage  of  the 
""direct  oxidation  process  will  increase. 

3.  As  to  quality  of  effluent,  the  trickling  filter 
plant  will  produce  an  adequately  clarified  and  non- 
putrescrible  effluent,  suitable  for  discharge  into  the 
Ottawa  River.  As  regards  clarification,  the  "'direct 
oxidation"  process,  when  an  adequate  dose  of  lime 
is  ap])lied,  will  produce  the  same  result.  But  as  to 
the  removal  of  dissolved  organic  matter  the  evidence 
indicates  that  the  "'direct  oxidation"  process  is  no 
more  efficient  than  ""excess  lime  treatment"  alone  and 
that  dissolved  organic  matter  is  not  removed  with 
substantial  completeness  but  is  simply  left  undisturb- 
ed in  a  sterile  effluent  so  long  as  sufficient  caustic  al- 
kalinity remains. 

4.  The  "'excess  lime  treatment"  for  sewage  is  not 
a  novelty  but  was  employed  at   London   more   than 
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30  years  ago  and  was  abandoned  on  account  of  the 
secondary  putrefying  reactions  which  took  place  with 
the  ()r}(^aiiic  matter  on  tlie  Ixittom  and  sides  (if  tlie 
River  Thames. 


One  Year's  Operation  of  a  Di- 
rect Oxidation  Plant 

Conclusions  Derived  as  a  Result  of  Actual 
Experience  Gained  in  Allentown 

By   H.   F.   BASCOM 
City   Engineer,   Allentown,   Pa. 

Allentown  'has  a  population  of  about  90,000.  I'lans 
for' direct-oxidation  sewage-works  for  a  i)art  of  the 
city,  i^repared  iby  me,  were  api)roved  by  the  Pennsyl- 
vania Department  of  Health,  Oct.  1,  1919.  The  ulti- 
mate sewage  flow  tril)utary  to  the  works  is  estimated 
at  1.91  m.g.d.  of  .sewage  uncontaminated  with  trade 
wastes  with  2.8  m.g.d.  maximum.  The  jjlant  includes 
fine  screens  with  >^-in.  circular  perforations ;  grit 
chambers ;  a  Venturi  meter ;  lime  storage  and  dosing 
a])|Jaratus;  three  sets  of  1-m.g.d.  electrolyzers,  each 
consisting  of  48  plates  spaced  3/8  in.  apart,  the  plates 
i)eing  cleaned  by  revolving  jjaddles;  sedimentation 
basins,  with  a  detention  period  of  \'/2  to  2  hours  at 
full  .?-m.g.d.  capacity;  and  sludge  drying  beds. 

During  the  past  year  the  plant  treated  73,000,000 
gal.  of  sewage  without  the  slightest  evidence  of  nui- 
sance or  complaint  and  ])roduced  an  effluent  which 
was  consistently  and  uniformly  stable  and  of  low 
bacterial  count. 

Table  I — Results  of  Sewage  Treatment  at  Allentown,  Pa. 


Raw 
Sewage 

P.P.M. 

150 

110 

17 

21 

10.4 

24.0 

117.0 

287.00 

2,036,000 
87,000 


l'.l'..M. 
(t    Hr. 
Settling) 
Effluent 

(i'J 
46 
8.1 
l.-i 

7.7 
14.6 
123.0 
♦50 

12,000 
18 


Per 
Cent 

Change 


—54 
—58 
—53 
—33 

—26 
—39.1 
-I-    ■", 


—99.6 
—99.98 


Suspended  solids 

Total     

Volatile      

Oxygen  consumed 

Free    ammonia     

Nitrogen 

Dissolved      

Total     

Chlorine     

Alkalinity  (as  CaCO,)  .. 
Bacteria 

Total   ST'C    

B.  Coli    

♦Causticity  as  CaO 

The  sewage  is  a  normal  .sanitary  sewage  and  its 
composition  as  well  as  the  average  composition  of 
the  effluent  is  .shown  in  Table   I. 

Allentown  is  unfortunate  in  that  its  water  supply 
is  well  al)ove  the  average  in  hardness  and  therefore 
the  sewage  requires  much  more  lime  than  many  other 
comnuuiities.  .Accurate  records  of  cost  show  that 
when  the  jjlant  operates  at  full  cajjacity.  or  3-ni.g.(l.. 
the  cost  would  be  as  given  in  Table  II. 

Table  II — Operating  Costs,  Allentown  Sewage-Works 
Tiiit    cost    per    1,000,000   gal.,    based    on    operation    at    full 
;t-m.g.d.   capacity. 

Power   213   kw.-hr.  @,  2.8c    

Liine  0.(>  ton  @  $9.10  per  ton   (H6%  CaO) 

Operators:     1  @  $135;  2  @  $125;  1  @  $100  per  mo.:  2 

laborers  @  40  c.  per  hour 

Heat    

I^ight  ....[..'..'.'. 

Miscellaneous  supplies  and  repairs   


$5.96 
3.46 


7.61 
.08 
.17 

1.02 


$20.30 

Sludge 

The    sludge    as    removed    from    the    sedimentation 
basin  contains  94  per  cent  moisture  and  amounts  to 


21  cu.  yd.  per  million  gallons.  After  4  to  6  days  dry- 
ing <jn  the  sludge  beds  in  normal  weather  the  volume 
shrinks  to  11  cu.  yd.  and  the  moisture  content  drops 
to  71  per  cent.  Therefore  when  dry  the  sludge  will 
amount  to  about  3  cu.  yd.  per  mllion  gallons. 

The  wet  sludge  from  the  sedimentation  basin  was 
absolutely  free  of  colon  bacilli,  contained  44,000  per 
c.c.  of  total  bacteria  and  when  diluted  with  river 
water  and  distilled  water  had  a  stability  of  over  99 
per  cent  with  methylene  blue  in  dilutions  ranging 
from  1  to  25  up  to  1  to  1 ,000. 

During  the  year  the  sludge  has  in  the  main  been 
.sati.sfactorily  used  for  filling  around  the  plant,  al- 
though in  some  instances  truckers  have  carted  it 
away  and  used  it  on  their  farms,  and  they  report  that 
it  is  a  very  good  growth  stimulant,  soil  corrector,  and 
improves  the  mechanical  property  of  the  .soil. 

Several  improvements  have  been  made  in  the  lime 
dosage  during  the  year,  a  new  slacking  chamber  in- 
stalled and  the  lime  added  further  upstream  from  the 
electrolyzers,  giving  better  slacking  and  mixing,  also 
effecting  a  saving  of  approximately  25  per  cent  in 
the  quantity  of  lime  used. 

Lately  a  new  type  electrolyzer  was  installed  and 
tested  out,  showing  a  reduction  of  .tO  per  cent  in  the 
hydraulic  head  required  as  well  as  an  electrical  effi- 
ciency considerably  greater  than  the  older  type. 
This  unit  has  the  same  effective  electrode  area  as 
the  older  ones  but  contains  only  a  single  row  of  ten 
banks  of  electrodes  and  the  agitators  reciprocate  in- 
stead of  rotate,  being  driven  from  the  top  instead  of 
the  side. 

Comment  has  been  frequently  made  that  the  di- 
rect oxidation  ])rocess  is  no  more  efficient  than  lime 
alone.  In  this  connection  a  great  number  of  tests 
have  been  made  at  Allentown  both  by  the  city  chem* 
ist  and  by  other  investigators  and  the  results  are  con- 
clusively in  favor  of  the  direct  oxidation  process, 
which  gives  an  effluent  that  shows  a  greater  reduc- 
tion in  oxygen  demand,  oxygen  consumed,  organic 
nitrogen  and  bacteria. 

These  tests  also  showed  that  the  effluent  pro- 
duced by  lime  treatment,  even  though  practically 
sterile  when  discharged,  will  putrify  if  mixed  with 
river  water,  while  that  from  the  direct  oxidation  pro- 
cess will  stand  up  indefinitely. 

Conclusion 

A  very  significant  feature  about  the  operation  of 
the  direct  oxidation  process  is  that  it  is  mechanical 
in  nature  and  depends  for  its  success,  not  upon  the 
delicate  adjustment  of  conditions  in  an  endeavor  so 
far  as  possible  to  favor  the  caprices  of  bacteria  life, 
but  .solely  ui)on  simple  mechanical  contrivances 
whereby  lime  is  fed  into  the  sewage  in  sufficient 
quantities  to  render  that  sewage  always  slightly  but 
definitely  caustic,  and  thereafter  to  maintain  an  unin- 
tcrrui)ted  charge  of  electric  current  in  the  electro- 
lyzers. Outside  of  these  features  the  process  is  auto- 
matic. 

Except  in  the  screen  room,  where  the  raw  sewage 
passes  over  the  screens,  there  is  no  odor  of  sewage, 
stability  being  obtained  in  the  electrolyzing  units 
without  ])roduction  of  odor.  Xo  odors  are  present 
outside  the  building  even  from  the  sludge  beds.  Fly 
and  mo.squito  nuisances  such  as  is  always  prevalent 
at  all  other  kinds  of  sewage-works  are  unknown  at 
the   .-Vllentown  plant. 

The  plant  operates  irrespective  of  weather  or  tem- 
perature conditions.  The  variation  in  flow  of  sewage 
through   the  electrolyzers  up  to  the  capacitv  of  the 
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unit  has  no  effect  upon  the  current  required  ;  in  other 
words,  any  quantity  of  sewage  up  to  the  capacity  of 
the  unit  requires  the  same  amount  of  current  as  the 
rated  flow. 


Discussion  of  Above  Papers 

liy   G.  A.  Johnson 

In  no  Other  branch  of  pul^lic  sanitation  has 
there  iheen  less  real  progress  made  than  in  sewage 
treatment. 

Hacterial  purification  of  sewage  is  only  incidental 
to  any  "purification"  which  it  undergoes  in  the  great 
hulk  of  the  accei)ted  sewage  treatment  processes  of 
today.  Keep  the  steam  "sweet,"  attractive  to  the  eye 
and  inoffensive  to  the  olfactory  sense,  and  leave  to 
the  water  purification  plan  the  job  of  making  the 
water  supply  safe  for  human  consumption.  That  is 
the  concept  of  the  sanitary  mind  today. 

I  question  the  soundness  of  such  promises  when 
I  realize  that  the  cost  of  ideal  sewage  treatment  is 
one  of  the  real  reasons  why  we  do  not  strive  for  high- 
er degrees  of  sewage  purification.  Some  years  ago 
Hazen  said  that  the  public  derived  more  benefit  from 
one  dollar  spent  for  water  purification  than  from  ten 
dollars  spent  for  sewage  treatment.  In  a  broad  sense 
he  was  right.  Money  spent  for  water  purification  re- 
turns a  direct  measure  of  protection  of  the  public 
health  against  water-borne  disease.  Money  spent  for 
sewage  purification  results  in  an  incomplete  and  in- 
definite benefit.  It  minimizes  the  danger  from  pa- 
thogenic germs  by  reducing  their  number.  It  cannot 
give  absolute  protection  as  can  water  ])urification,  be- 
cause even  if  every  city,  town  and  village  in  the  coun- 
try should  treat  its  sewage  to  a  point  of  innocuous- 
ness  before  discharging  it  into  public  waterways,  it 
must  still  be  remembered  that  those  waterways  drain 
areas  populated  or  traveled  by  human  beings  whose 
evcreta  are  not  always  collected  in  sewer  systems, 
but  sometimes  are  deposited  at  points  on  the  water- 
shed from  which  they  find  their  direct  or  indirect  way 
into  the  nearest  stream  or  lake,  thus  to  pollute  it, 
maybe  dangerously,  and  in  any  event  incontrover- 
tibly  to  render  all  surface  water  potentially  unsafe 
for  "human  consumption  unless  properly  purified  be- 
fore 'being  delivered  through  the  mains  to  the  con- 
suming public. 

Today  after  thirty-five  years'  practice  beginning 
at  the  Lawrence  Experiment  Station  of  the  State 
Board  of  Health  of  Massachusetts,  we  have  "advanc- 
ed" to  a  point  where  we  judge  the  efficiency  and 
worthiness  of  a  process  of  sewage  treatment  by  its 
ability  to  turn  out  a  fair  clear  effluent  which  by  it- 
self will  remain  stable  for  a  few  days.  Everything  is 
incidental.  High  bacterial  purification  is  considered 
desirable  but  no  particular  point  is  made  of  it. 

Why  are  we  willing  to  allow  sewage  treatment 
plants  to  pour  uncountable  billions  of  bacteria  into 
our  public  waters  every  hour  of  the  day,  when  such 
waters  must  be  used  later  for  public  supply?  Why 
are  we  willing  to  accept  sewage  treatment  works 
which  we  know  with  positiveness  will  fail  several 
times  during  an  average  year,  particularly  during  cold 
weather?  WHiy  do  we  complacently  impose  upon  the 
water  purification  plant  the  full  responsibility  of  pro- 
tecting the  public  health  against  water-borne  disease? 

If  it  were  the  rule  for  every  community  to  purify 
its  sewage  thoroughly  and  not  incompletely  and  un- 
certainly, as  is  almost  always  the  case,  all  would  be 
well ;  but  where  only  the  elimination  of  gross  nui- 
sance in  streams  is  the  prime  consideration,  as   we 


know  it  mostly  is,  it  is  not  ea.sy  to  convince  the  jieo- 
|)le  of  one  municipality  that  they  owe  a  debt  of  com- 
mon decency  to  their  neighbors  which  they  should 
pay — even  if  their  neighbors  are  not  similarly  minded 
— and  so  become  pioneers  'in  !a  movement  w'hich 
would  do  so  much  towards  actually  cleaning  up  our 
public  waterways  and  lessening  the  growing  burden 
on  water  purification  systems. 

Direct    Oxidation 

Everyone  knows,  or  should  know,  that  of  alt  the 
l)rocesses  of  sewage  treatment  operation  today  there 
is  onl)'  one  which  for  its  success  does  not  depend  up- 
on the  capricious  activities  of  bacterial  life.  The  "di- 
rect oxidation"  i)rocess  is  not  a  biological  system  but 
a  combination  of  mechanical  devices  depending  not 
at  all  upon  bacterial  actions  which  fail  signally  at 
times  and  at  best  are  unreliable — but  merely  upon  the 
faithful  operation  of  certain  relatively  simple  mech- 
anisms. An  effluent  results  which  is  practically 
free  from  suspended  matter,  which  is  stable  and 
which  contains  but  very  few  bacteria.  Furthermore, 
the  effluent  is  uniformly  stable,  as  is  the  sludge — 
which  is  true  of  the  sludge  from  no  other  process. 
Moreover,  there  is  no  local  nuisance  created  around 
such  plants,  something  which  has  ne\er  before  been 
true  of  any  other  type  of  sewage-works.  All  of  these 
facts  were  well  demonstrated  during  my  recent  test 
of  the  direct  oxidation  plant  at  .\llentown.  Pa. 

The  cost  of  sewage  treatment  by  the  direct  oxida- 
tion process  is  fairly  comparable  with  that  of  other 
well-known  methods  which  are  far  less  easily  man- 
aged, less  reliable  and  all  of  which  are  certain  nui- 
sance breeders  in  some  particular  and  in  varying 
degree.  At  Trenton,  N.  J.,  for  example,  where  1  am 
preparing  plans  for  a  ])lant  of  this  type,  the  total  cost 
of  treatment,  including  all  charges,  is  estimated  at 
about  $20  per  million  gallons. 

It  is  true  that  this  process  is  patented,  as  is  some 
of  the  apparatus  used  in  it;  that  it  is  exploited  com- 
mercially. I  cannot  see,  however,  wherein  these  facts 
need  be  given  adverse  consideration.  We  can  use 
other  processes,  even  the  patented  Imhoff  tank,  and 
obtain  inferior  and  always  uncertain  results  at  less 
cost;  or  we  can  use  this  process,  which,  in  the  minds 
of  some  oblique-minded  people,  bears  the  stigma  of 
a  commercial  exploitation,  and  obtain  what  we  want 
and  need,  continuously  and  reliably,  winter  and  sum- 
mer, and  at  reasonable  cost.  , 

Must  we  shut  our  eyes  to  the  advantages  of  defi- 
nitely cleaning  up  our  public  waterways,  continuously 
and  permanently,  and  not  as  an  intermittent  and  in- 
complete proposition,  merely  because  a  process  which 
gives  great  promise  of  being  able  to  serve  this  i)ur- 
])ose  best  is  a  patented  one  susceptible  of  commercial 
exploitation?  Some  municipalities  and  some  engi- 
neers adopt  a  discriminatory  attitude  toward  patent- 
ed devices,  in  some  cases  with  good  and  sufficient 
reason,  no  doubt,  but  in  the  case  in  point  if  we  favor 
the  direct  oxidation  process  over  all  others  solely  be- 
cause of  its  merits  and  potentialities,  and  where  cost 
factors  are  not  clearly  prohibitive^  are  our  efforts  to 
be  discredited  on  the  questionable  grounds  of  im- 
reasonable   i^ias   and   unwarranted    idealism? 


The  following  figures  give  the  amount  of  concrete 
road  laid  in  Canada  during  the  present  year,  the 
amounts  being  square  yards  in  each  case :  Quebec, 
138,300;  Ontario,  1,300,000;  Manitoba,  4,500;  Sas- 
katchewan, 10,000;  Alberta,  8,000;  British  Columbia, 
58,000;  total  1,518,800. 
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$35,000  Electric  Plant  for  Hanna,  Alta. 

The  Municipality  of  Hanna,  Alta.,  have  recently 
placed  a  contract  with  the  Canadian  General  Ivlectric 
Com])any,  Ltd.,  for  the  supply  of  one  125  kv.a.,  514 
r.i>.m.,  2,300  volt,  three  i)hase,  60  cycle  generator  with 
direct  connected  exciter;  the  same  company  will  sup- 
l)ly  a  Goldie  McCulloch  high  speed  vertical  forced 
lubrication  engine  and  two  Canadian  Allis  Chalmers 
l)()ilers  72  by  IS,  150  h.p.  return  tubular,  together  with 
two  steel  smoke  stacks  .56  inches  diameter,  and  60  feet 
high.  l'"urther  ecpiipment  by  the  same  ccmipany  in- 
clude a  panel  for  the  generator,  a  constant  street  light- 
ing transformer,  with  control,  and  a  number  of  light- 
ning arresters;  also  feed  water  boilers  and  deep  well 
steam  jjumping  ec|uipment.  This  machinery  will  be 
installed  by  the  Canadian  General  Electric  Co.  Ltd., 
who  are  co-ojjerating  with  Haddin  and  Miles  Ltd., 
consulting  engineers,  Calgary,  Alta.  In  connection 
with  the  same  piece  of  work  contract  for  the  pole 
line  construction  has  been  let  to  E.  Kelly;  poles  to 
Electrical  Engineers  Ltd. ;  building  of  power  house 
to  J.  E.  MtFarlen,  and  drilling  wells  to  P.  O.  Dyrnes. 
The  total  contract  for  plant  and  transmission  will  be 
approximately  $35,000. 


First  Storey  Columns  of  Twenty-seven 
Storey  Building  Removed 

When  it  was  decided  to  build  an  addition  to  the 
American  Telephone  and  Telegraph  Building  at 
1  .roadway  and  Fulton  Street,  New  York,  some  ex- 
tremely heavy  column  loads  had  to  be  transferred  to 
new  columns  to  carry  out  the  original  scheme  of 
architecture  in  the  old  building.  The  old  building 
was  twenty-seven  storeys  high,  and  three  columns 
and  the  wall  between  the  old  buildings  and  the  new 
one  had  to  be  removed,  so  that  the  column  spacing 
could  be  carried  through,  in  the  first  storey,  the 
same  in  the  addition  as  in  the  old  huilding. 

After  an  extensive  study  of  the  different  methods 
of  transferring  the  load,  the  plan  finally  adopted 
was  to  carry  the  old  column  loads  of  some  1,300  tons 
on  cantilever  trusses.  These  trusses  were  fifteen  feet 
in  height  and  were  placed  between  the  third  and 
fourth  floors.  It  was  found  that  the  maximum  stres- 
ses occurred  in  the  chords,  the  cantilever  end  post 
and  the  adjacent  web  member  when  the  cantilever 
end  was  fully  loaded  and  the  back  arm  fixed.  The 
maximum  stress  in  the  rest  of  the  web  members  oc- 
curred when  the  cantilever  end  was  fully  loaded  and 
the  back  arm  free. 

On  an  operation  of  this  size,  it  was  necessary  to 
avoid  any  sudden  relief  of  loads  so  it  was  decided  to 
let  the  anchor  arm  of  the  truss  hang  free,  connect 
the  cantilever  arm  to  the  column,  and  then  erect  the 
building  on  the  truss.  In  this  manner,  as  the  load 
on  the  truss  increased,  the  load  on  the  column  would 
be  delivered,  provided  the  fulcrum  column  was  not 
allowed  to  get  shorter  due  to  compression.  This 
was  taken  care  of  by  erecting  this  fulcrum  column  on 
four  .500  ton  hydraulic  jacks  so  that  the  top  of  the 
truss  could  be  maintained  at  the  same  level  through- 
out the  operation. 

The  splice  plates  of  the  old  columns  were  cut  at 
the  first  floor  level  so  that  the  load  on  the  column 
could  be  relieved  without  lifting  the  basement  load. 
Extcnsometer  readings  were  taken  on  the  columns 
and  truss  members.  As  soon  as  it  was  found  by  com- 
puted loads  and  extensometer  readings  that  tlie  load 
on  the  bottom  of  the  old  columns  had  been  relieved. 


the  column  under  the  anchor  ends  of  the  truss  was 
ri vetted  to  the  truss  and  the  work  proceeded. 

The  jacks  rested  on  the  lower  tier  of  grillages 
and  were  attached  to  the  column  by  wing  plates. 
The  permanent  base  plate  under  the  column  was  be- 
velled and  wedges  were  in.serted  which  were  opera- 
ted by  screw  jacks.  It  became  neces.sary  to  remove 
the  jacks  before  the  load  was  all  transferred  on  ac- 
count of  pouring  a  mass  concrete  engine  bed,  part 
of  the  Sj>ace  for  which  was  occupied  by  the  jacks. 
They  were  removed  at  the  la.st  possible  minute  short 
of  delaying  the  job. 

The  old  columns  were  cut  when  the  new  build- 
mg  was  practically  enclcwed  and  in  one  of  the  trusses 
no  difference  in  level  of  the  cantilever  end  of  the 
truss  was  oljserved  and  in  two  of  the  trusses  a  drop 
of  slightly  le.ss  than  1/16  of  an  inch  was  noticed. 
1  he  work  was  most  successfully  accomplished. 


Obituary 

Mr.  Charles  P.  Loveland,  C.  E.,  of  MontreaJ,  died  re- 
cently at  his  home  in  that  city,  following  a  long  ilhiess. 
Deceased  was  born  in  Bangor,  Maine,  51  years  ago  and  had 
been  a  resident  in  Montreal  since  1907,  in  which  year  he 
came  to  that  city  from  Boston  to  carry  out  some  work.  Lat- 
er he  became  associated  with  Leahy  Construction  Company, 
becoming  president  of  this  concern,  which  constructed  many 
of  Montreal's  sewers  and  streets.  He  later  was  president 
of  the  Great  Lakes  and  Atlantic  Power  Company  and  of 
recent  years  was  connected  with  the  J.  W.  Harris  Manu- 
facturing Company,  Ltd.  Mr.  Loveland  was  an  associate 
nienvbcr  of  the   Engineering   Institute  of  Canada. 

Mr.  Henry  Percy  Borden,  C.  E.,  of  Ottawa,  died  recently 
at  his  residence  there.  Deceased  was  a  resident  of  Ottawa 
for  the  past  six  years  and  but  a  few  months  ago  entered 
private  practice  as  a  consulting  engineer.  He  was  born  in 
1S72  at  Port  la  Tour,  N.  S..  and  received  his  professional 
traniing  at  McGill  University,  graduating  in  1002  with  the 
degree  B.Sc.  He  began  his  engineering  career  with  the 
Bridge  Department  of  the  C.  P.  R.  Co.  at  Montreal,  where 
he  remained  for  two  years,  following  which  he  was  appoint- 
ed assistant  chief  engineer  of  the  Structural  Department 
of  the  Montreal  Locomotive  Works.  Two  years  later  he 
returned  to  the  C.  P.  R.  as  architectural  engineer  and  in 
1908  was  appointed  to  the  staflf  of  the  Quebec  Bridget  Com- 
mission, as  assistant  engineer  and  secretary.  In  1915  he 
was  promoted  to  the  position  of  assistant  to  the  chief  engi- 
neer of  the  conxmission  and  in  the  following  year  he  was 
appointed  to  the  Board  of  Engineers  of  the  Quebec  Bridge. 
which  position  he  held  until  the  completion  of  the  structure 
in  1918.  During  1919,  1920  and  1921  he  was  employed  by  the 
Dominion  government  in  a  consulting  capacity,  later  enter- 
ing into  business  for  himself.  He  was  a  member  of  the 
Engineering  Institute  of  Canada  and  of  the  American  Socie- 
t.v  of  Civil   Engineers. 


Trade  Incorporations 

.Superior  Concrete  Products,  Ltd..  with  head  office  at 
Toronto,  capital  $.50,000  to  manufacture  concrete  products 
and    carry    on    the    business   of    building   contractors. 

Niagara  Double  Wall  Construction  Co.  Ltd.,  with  head 
office  at  Hamilton,  capital  $40,000.  The  temporary  address 
of  this  company  is  c/o  H.  E.  Dowling,  solicitor,  room  503 
66  King  St.  E. 


The    Canadian    dollar    is    at    a    premium    in 
every   country   in   the   world. 
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Weekly  House  Suggestion  No.  42 


Our  house  suggestion  this  week  is  one  that  will 
appeal  to  the  reader  who  appreciates  refinement  and 
simpleness  of  design.  It  is  a  type  of  house  that  is 
readily  adaptable  to  either  a  corner  or  inside  lot  and 
can  face  the  street  as  in  the  illustration  or  be  built 
with  the  long  side  of  the  living  room  to  the  front,  as 
shown  in  the  plan.  The  construction  is  stucco  on 
brick  and  the  handsome  half  timber  effect,  especially 
effective  on  the  side  wall  over  the  living  room  and 
in  the  gable  at  the  front,  adds  materially  to  the 
charm  of  the  exterior  appearance.  In  keeping  with 
the  general  appearance  is  the  siinple  entrance  at  the 
front,  with  suspended  canopy  and  brick  steps.  The 
windows  are  all  of  the  French  casement  type  and 
the  roof  is  of  stained   wood  shingles. 

The  interior  of  the  house  is  especially  well  laid 
out  and  includes  the  popular  features  of  a  large  liv- 
ing room,  convenient  kitchen  and  pantry  location, 
many  roomy  linen  and  wardrobe  closets  on  the  bed- 
room floor,  etc.  The  three  large  window  openings 
on  the  living  room  at  once  suggest  an  abundance  of 
natural  light.  There  is  a  handsome  brick  fireplace 
situated  in  the  centre  of  the  rear  wall  of  this  room, 
as  seen  on  plan.  The  hall  is  quite  wide  in  this  design 
and  has  direct  entrance  on  living  room,  dining  room 
and  pantry.  There  is  a  swinging  doorway  between  the 
dining  room  and  the  kitchen  and  the  latter  room  has 
entrance  from   the   outside  at   the  right. 

Convenience  in  layout  has  also  been  accomplished 


in  the  bedroom  floor  plan,  the  rooms  being  all  locat- 
ed immediately  off  the  hall.  As  there  are  three  bed- 
rooms besides  the  small  room  adjoining  the  bathroom, 


this    latter    might    very    well    lie    utilized    as    a    den    or 
sewing   room. 

This  is  an  exceptionally  well  designed  home  and 
is  within  the  means  of  the  majority  of  prospective 
builders,  it  being  estimated  that  it  can  be  built  for 
$6,.500. 


FIRST  FLOOR   PLAM 


SLCOND  FLOOR  PLAN 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  calliiiK  for  tenders  for  the  construction  of  a  new 
l)ridKe  1)etween  the  Island  of  Montreal  and  lie  Perrot  was 
made  the  occasion  of  a  festive  K^ithering  in  the  Oak  Room 
ol  the  Windsor  Hotel,  at  Montreal  a  few  days  ago.  when 
nienibcrs  of  the  He  Perrot  Bridge  Commission,  headed  by 
Mr.  T.  B.  Macaulay,  their  president,  entertained  at  lunch  a 
large  number  of  mayors  of  municipalities,  members  of  the 
provincial  Legislature  and  ministers  of  the  Quebec  Govern- 
ment; including  Premier  Taschercau.  to  celebrate  the  suc- 
cessful conclusion  of  the  commission's  efforts  to  obtain  the 
bridge. 

A  recent  report  states  the  research  department  of  the 
University  of  Alberta  has  made  evcellent  progress  in  de- 
veloping a  good  road  surfacing  material  from  natural  tar 
sands  from  the  Fort  McMurray  district.  A  process  has 
been  developed  whereby  the  asphalt  can  be  extracted  from 
the  sand.  It  is  planned  to  carry  investigations  on  during 
the  winter,  the  university  having  secured  twenty-two  tons 
of  sand  which  will  be  reduced.  With  the  four  or  five  tons 
of  asphalt  obtained,  stretches  of  rural  roads  will  be  sur- 
faced. If  this  surfacing  stands  the  test,  it  is  expected  the 
development  of  the  deposits  will  assume  large  proportions. 
Two  tons  of  the  sand  have  been  brought  to  Edmonton  by 
the  Dominion  Government,  and  all  those  who  desire  an  op- 
portunity to  experiment  with  them  can  obtain  samples  from 
the  lands  oflfice  here.  The  McMurray  field  comprises  750 
square  miles  of  tar  sand  deposits  ranging  to  180  feet  in 
depth  along  the  Athabasca  river  and  its  tributaries,  accord- 
ing to  a  government  engineer  who  recently  concluded  a 
special    investigation. 

.Administrator  W.  W.  Pearse  has  had  miniature  plans 
of  all  Toronto  Public  and  High  Schools  prepared  and  put 
in  book  iform,  with  provision  for  plans  of  additions  to 
schools  as  they  are  made.  Trustees  will  now  be  able  at  a 
glance  to  take  in  the  situation  without  having  to  go  over 
huge  rolls  of  drawings. 

Ratepayers  of  Victoria  and  the  adjoining  municipalities 
included  in  the  Greater  Victoria  plan  will  be  asked  to  vote 
on  the  proposed  creation  of  a  water  board  to  take  complete 
control  of  all  municipal  waterworks  projects  and  who  would 
also  be  given  the  right  to  expropriate  all  private  and  govern- 
ment waterworks  projects. 

.\  house  building  committee  consisting  of  Mayor  Lc 
ilcup,  and  Messrs.  H.  L.  Slaght  and  H.  C.  Dunbar  was  ap- 
pointed recently  at  Haileybury.  Out.,  and  also  a  town-plan- 
ning committee  of  the  Mayor  and  six  members. 

The  ratepayers  at  London.  Ont.,  at  the  next  municipal 
(lections  on  December  4.  will  vote  on  a  proposed  new  city 
hiill  to  cost  $250,000  and  a  new  nurses'  home  to  cost  $:tO0,00O. 

The  Sydenham  Hrick  and  Tile  Company,  Limited,  Wal- 
Uiccburg,  Ont.,  are  considering  removing  their  plant  to  a 
new  location,  suitably  provided  with  railway  sidings,  and 
installing   driers   and   conveying   equipment. 

The  plans  for  the  new  city  hall  at  Kitchener  have  been 
approved  by  the  city  council  and  the  architects  have  been 
instructed  to  call  tenders.  It  is  planned  to  complete  the 
work  of  excavation,  instalhtion  of  footings  and  foundations 
licforc  the  end  of  this  year  and  it  is  expected  the  entire 
structure  will  be  finished  by  the  end  of  next  year. 

Mr.  .\.  \V.  Campbell.  Dominion  Commissioner  of  High- 
ways, addressed  a  national  conference  on  education  for  high- 


way engineering  and  highway  transport,  held  in  Washing- 
ton recently,  on  the  subject  "Trend  of  Highway  Engineer- 
ing and  Highway  Transport  Education,"  telling  what  is 
being  done  along  these  lines  in  Canada. 

The  $100,000  building  which  the  St.  Thomas  Packing 
Company  is  erecting  at  the  corner  of  Division  St.  and  Mel- 
lems  Ave.,  Welland,  Ont.,  will  be  completed  early  in  the 
spring,  according  to  a  recent  report.  This  will  be  a  two- 
storey  structure,  of  stucco  with  cement  trim,  and  will  con- 
tain, in  addition  to  space  occupied  by  the  company,  four 
modern  stores  on  the  ground  floor  and  six  apartments 
above.  The  tenants  of  the  apartments  will  have  refrigerator 
facilities  which  require  no  ice  and  each  apartment  will  be 
equipped  with  dectric  range  and  other  electrical  conven- 
iences, built-in  kitchen  cabinets  and  buffets,  etc.  The  com- 
pany will  occupy  ten  rooms  in  the  building,  ranging  in  tem- 
perature, for  the  handling  of  everything  required  of  the 
modern  cold  storage  plant.  This  tniilding  will  he  one  of  the 
most  up-to-date  of  its  kind  on  the  continent. 

The  Johns  &  Wood  Novelty  Stone  Works  are  now 
operating  their  new  plant  at  59-65  Hillyard  Street,  Hamilton, 
Their  products  include  dash  for  stucco  finish  on  buildings, 
in  about  ten  different  colors;  marble  chips  for  terrazzo  floor- 
ing in  a  variety  of  colors;  a  new  roofing  gravel  for  tar  and 
gravel  roofs,  and  talc  and  ground  slate  for  roofing  ma- 
terial. .Ml  material  used  in  the  coinpany's  products  comes 
from  their  own  deposits  in  Ontario.  Later  on  they  propose 
to  take  stone  from  their  mines  for  building  and  monumental 
purposes.     The   plant    has   a   daily   capacity   of  five   carloads 

The  Red  Wing  Quarry  Company,  Limited,  have  issued 
their  prospectus,  outlining  their  plans  for  operating  in  North 
Bay,  Ont.  They  propose  to  construct  a  large  stone  crush- 
ing plant  for  the  preparation  c»f  building  material,  such  as 
stone  aggregates  and  dust  in  various  sizes  and  colors,  for 
use  in  stucco,  magnesite,  terrazzo  and  tile  floors,  and  also 
art  sands,  grits,  powders,  etc.  They  have  acquired  several 
deposits  of  different  varieties  of  rock,  which  supply  the  plant 
at  North  Bay.  where  they  have  a  building  site  of  eight 
acres.  The  company  have  an  authorized  capital  of  $500,- 
000.  Directors  and  officers  are:  Arthur  T.  Stone,  presi- 
dent; J.  H.  Bremer,  secretary-treasurer  and  general  man- 
ager;   Homer    Stockdale,   all   of    North    Bay. 

A  deputation  from  the  U.  F.  O.  body,  headed  by  Mr. 
W.  A.  .\inos,  recently  appealed  to  the  Special  Committee 
which  is  endeavoring  to  consolidate  the  Motor  Vehicles  Act 
in  Ontario,  protesting  against  any  proposals  to  eliminate 
farm  tractors  and  heavy  threshing  outfits  from  the  use  of 
the  highways.  It  has  been  found  that  much  damage  has 
been  done  roads  throughout  the  province  by  the  passing  of 
this  type  of  equipment  over  them,  but  the  deputation  point- 
ed out  that  to  prohibit  the  travelling  of  threshing  machinery 
over  the  highways  would  impose  great  hardship  on  the  far- 
mer. .\  proposal  was  made  to  have  the  government  take 
the  matter  up  with  the  tractor  manufacturers,  in  an  endeavor 
to  devise  a  covering  for  the  destructive  cleats  in  the  wheels 
of  heavy  equipment. 


Personal 

Mr.  N.  H.  Necker,  S.C.B.E..  general  superintendent  of 
the  Provincial  Highways  Department  of  Quebec,  addressed 
the  Kiwanis  Club  at  Quebec  city  recently  on  the  subject  of 
"Road  Building." 

Messrs.  R.  O.  Wynne-Roberts  and  H.  L.  Seymour,  of 
the  Toronto  engineering  firm  of  Frank  Barber  &  .Associates. 
Ltd..  left  for  Haileybury  recently,  where  they  will  devote 
their  services  to  the  re-planning  of  this  district  and  the  re- 
construction of  the  water  system. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  Oct.  25  to  Oct.  31,  1922 

Dominion  WicU  Sorviee  Exehitmrm  10  "  Contract  Roeord  A  Engineering  Reviett " 


Waterworks,  Sewerage  and 
Roadways 

Hamilton,    Ont. 

City  Council  will  construct  pavemeiu 
on  King  W.,  from  Dundurn  St.,  to  Mc- 
Kittrick   Bridge.     E.  R.  Gray,   Engr. 

City  Council  plan  construction  of 
l)rick  and  concrete  roadway  at  cost  of 
$]0,000  on  Mountwood  Ave. 

City      Council     plan      con.struction      of  . 
cement  walk  and   curbat  cost  of  $17,000 
on   both   sides   King  St.,   from   Bond   St., 
to   Cline   Ave.. 

City  Council  plan  construction  of 
asphalt  pavement  at  cost  of  $6,000  on 
Caroline    St. 

Hull,   Que. 

City  Council  will  construct  sewers 
at  cost  of  $100,500  and  waterworks  ex- 
tensions costing  $59,000,  work  by  day 
labor.     Theo.    Lanctot,    Engr. 

Ottawa,   Ont. 

City  Council  will  construct  storm 
sewer  at  cost  of  $S0,000  on  Harmer  St., 
work  by  day  labor.  A,  F.  Macallum, 
Conimr.   of   Works. 

St.   Marys,   Ont. 

Town  Council  plan  watermain  exten- 
sion   to    cost    $7,500    on    Elizabeth    Ave. 

Sandwich  South  Twp.,  Ont. 

Twp.  Council  contemplate  tile  drain- 
age work  to  cost  $75,000.  J  no.  Mc- 
.Vuliffc,   clerk,   Oldcastle,   Ont. 

Toronto,   Ont. 

Tenders  will  be  received  until  Nov. 
14th  for  the  following  work  for  City- 
(A)  Construction  and  delivery  of  high 
pressure  service  20  in.  cast  iron  pipes 
and  high  pressure  fire  service  12  in. 
and  20  in.  stop  valve  and  20  in.  check 
vclves.  (B)  Construction  and  delivery 
of  5'24  in.  stop  valves  and  1-24  in.  check 
valve. 

Tenders  will  be  received  until  Nov. 
7th  for  laying  and  jointing  6  inch  water 
pipes  on  three  streets  for  City.  Specifi- 
cations at  Room  320,  City  Hall. 

CONTRACTS    AWARDED 

Birchcliffe,   Ont. 

Contract  for  grading  costing  $7. 300 
for  Scarboro  Twp.  Council  is  aw-ardcd 
to  Law  Construction  Co.  Ltd.,  107  Hills- 
dale Ave.  E.,  Toronto.  C.  E.  Eraser, 
Engr.,  Bank  of  Commerce  Bldg.,  Stop 
19  Kingston   Rd. 

Cloverdale,  B.  C. 

A.  B.  Palmer  &  Co.  Ltd..  Vancouver 
Block,  Vancouver,  have  general  con- 
tract for  roadwork  costing  $60,000  on 
Yale   Rd.   for   Prov.   Gov't. 

Crooked    River,    Sask. 

Hett  &  Sibbold,  Prince  Albert,  have 
general  contract  for  construction  of 
highway   costing  $7,778   for    Prov.   Gov't. 

Montreal,    Que. 

City  Council  awarded  contract  for 
paving  to  Quinlan,  Robertson  &  Janin 
Ltd.,  50  Notre  Dame  \V. 

Duranceau   &   Duranceau,   152   Hamil- 


ton   St.,    have   general    contract    for   side- 
walks  costing  $20,000  for  City. 

Toronto,  Ont. 

Following  contracts  have  been  trans- 
ferred from  Commr.  of  works:  Paving 
on  Terauley  St.,  Bloor  to  Davenport, 
Godson  Contracting  Co.,  Manning 
Chambers;  sewers,  Bartlett  Ave.,  J.  H. 
McKnight  Construction  Co.,  88  St.  Da- 
vid St. 

Trenton,  Ont. 

Weddell  &  Saunders,  Trenton,  have 
general  contract  for  reinf.  concrete  col- 
lecting reservoir,  pumphouse  and  water- 
mains  for  Trenton  Water  Cnisn.  James. 
Proctor  &  Redfern  Ltd.,  Engrs.,  Ex- 
celsior   Life    Bldg.,    Toronto. 

York  Twp.,  Ont. 

I-'aving  contracts  for  York  Twp., 
Council  are  awarded  to  Asphaltic  Con- 
crete Co.,  Excelsior  Life  Bldg.,  Toron- 
to, and  Kilmer  &  Barber,  24  Adelaide 
W..  Toronto.  Frank  Barber  &  Associ- 
ates Ltd.,  Engrs.,  40  Jarvis  St.,  Toronto. 


Railroads,  Bridges  and 
Wliarves 

CONTRACTS    AWARDED 

Tingwick,  Que. 

Steel  contract  for  2  bridges  for  Coun- 
cil is  awarded  to  McKinnon  Steel  Co. 
Ltd.,  Sherbrooke,  Que. 


Public  Buildings,  Churches 
and  Schools 

Hamilton,    Ont. 

City  Council  plan  construction  of  jail, 
S.    H.    Kent,    City   Clerk. 

Erection  of  fire  station  is  contemplat- 
ed  by   City   Council. 

Invermere,  B.  C. 

Plans  are  being  prepared  for  church 
to  cost  $8,000  for  Bd.  of  Trustees, 
Church  of  England.  Rev.  F.  B.  At- 
kinson. 

Kingston,    Ont. 

Stevens  &  Lee,  architects,  (>2  Charles 
St.  E.,  Toronto,  have  jilans  and  will  re- 
ceive tenders  until  Nov.  10th.  for  erec- 
tion of  laundry  bldg.  for  Kingston  Gen- 
eral   Hospital. 

Kitchener,   Ont. 

W.  H.  E.  Schmalz,  architect,  288 
Frederick  St.,  has  plans  and  will  re- 
ceive tenders  until  Nov.  8th.  for  erec- 
tion of  City  Hall  to  cost  $250,000  for 
City.    Bid    Bond    required. 

Montreal,  Que. 

Executive  Cmsn.  will  receive  tenders 
until  Nov.  15th.  for  distribution  control 
bldg.  Part  "A"  for  City.  Plans  with 
Water  Bd.,  19  Atwater  Ave. 

New  Toronto,   Ont. 

Erection   of  town  hall  is   contemplat- 


ed by  council.     W.  H.  C.  Millard,  Clerk. 

Niagara   Falls,   Ont. 

C.  M.  Borter,  architect,  102  Main  St.. 
is  preparing  plans  for  addition  to  school 
to    cost   $36,000    for    School    Bd. 

Ottawa,   Ont. 

Erection  of  synagogue  is  contemjjlat- 
ed  by  Congregation  of  Murray  St.  Syn- 
agogue. Members  Bldg.  Com.,  M.  La- 
choviteh,  262  York  St.,  M.  .\delstein. 
279  Elgin  St.,  and  N.  Wolfe.  118  O'- 
Connor   St. 

Tranquille,   B.  C. 

Plans  are  being  prepared  for  school 
for  Prov.  Gov't..  Dep't.  Pub.  Works.  H. 
Whittaker,  architect,  Parliainent  Bldgs., 
Victoria. 

CONTRACTS    AWARDED 

Barton  Twp.,  Ont. 

I'lumbiiig  and  heating  contracts  for 
school  for  S.  S.  No.  3,  Barton  Twp.. 
are  awarded  to  A.  Clark  &  A.  Rogers, 
7  Main  St.  W.,  Hamilton.  J.  A.  .\rmes, 
architct,  67  Charles  St..   Hamilton. 

Bertie   Twp.,   Ont. 

Horace  Gray,  5th.  Ave.  S..  Welland. 
has  general  contract  for  alterations  and 
addition  to  school  costing  $28,104  for 
S.S.  No.  4.  Plumbing  and  heating  con- 
tracts are  placed  with  E.  Cardwell,  32 
Division  St.,  Welland.  N.  .\.  Kearns, 
architect,    Temple    Bldg.,    Welland. 

Claymont,    Alta. 

General  contract  for  erection  of 
school  for  Claymont  S.D.  No.  3455  is 
awarded  to  Wm.  Glenn.  Woodbent  P. 
O..   Alta. 

Gravenhurst,    Ont. 

General  contract  for  erection  of  Car- 
negie Library  costing  $7,000  for  Town 
is  awarded  to  A.  C.  Ferguson,  Graven- 
hurst. C.  S.  Cbbb,  architect,  71  Bay 
St.,   Toronto. 

Mimico,   Ont. 

Contract  for  stone  for  church  cost- 
ing $30,000  for  Methodist  Church  Con- 
gregation is  awarded  to  Peerless  .Arti- 
ficial Stone  Co.  Ltd.,  Coxwell  .\ve., 
Toronto.  Horwood  &  White,  architects 
Ryrie    Bldg.,    Toronto. 

Montreal,   Que. 

Contract  for  sash  and  doors  for 
school  and  residence  costing  $200,000 
for  Catholic  School  Cmsn..  West  Dis- 
trict, is  awarded  to  Allard  &  Desnoyers 
Ltd.,  12  Erie  St.  Chas  David,  archi- 
tect,  3    Burnside    Place. 

-Additional    contracts    for    school    cost-J 
ing  $200,000   for   Catholic   School   Cmsn.,-| 
North    District,    are    .Roofing    plumbing 
and    heating,    Turcot    Ltd.,    1681    Clarke 
St.;  electrical,  J.  A.  St.  Amour,  2173  St.j 
Denis    St.:    art   stone,    Castona    Products! 
Ltd.,   4    Harbor   St.;   orn.    iron    Montreaf' 
.Architectural      Iron      Works      Ltd.,      145 
Prince    St.      E.    Cormier,    architect,    511 
St.   Catherine   W. 

Additional  contracts  for  school  and 
residence  costing  $170,000  for  Catholic 
School  Cmsn.,  East  District,  are:  Roof- 
ing,  M.  Chouinard,  751  Adam  St.;  elec- 
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No.  45 


Should  Motor  Truck  Loads  Be  Limited? 


Motor  truck  load  limitation  has  been  advanced  and 
advocated  by  many  as  the  sure  remedy  for  the  de- 
struction of  rural  hija:h\vays.  Even  government  hif^h- 
way  engfineers,  in  their  concern  for  the  roads  that 
have  been  constructed  or  are  maintained  under  their 
jurisdiction,  have  shown  a  disposition  to  place  almost 
the  entire  blame  for  road  destruction  on  overloading 
of  motor  vehicles.  Thus,  Hon.  Mr.  Biggs.  Minister 
of  Highways  for  Ontario,  is  reported  to  have  stated 
during  a  recent  tour  of  inspection:  "Some  of  these 
days  truck  owners  will  find  a  new  kind  of  traffic  cop 
working.     His  tool  will   not  be  a  stop  watch,  but  a 

load  meter If  a  truck  is  carrying  more  than 

its  licensed  load,  the  cop  will  order  the  driver  to  put 

off  part  of  it  on  the  roadside That  is  going  to 

end  overloading  and  the  ruination  of  roads."  Fur- 
ther, he  is  said  to  have  stated:  "It  is  probable  that 
under  the  new  laws,  the  province  will  issue  no  li- 
censes for  these  heavy  trucks  [5  tons  or  over-Ed.] 
for  cross-country  service  and  that  the  owners  of  such, 
who  must  scrap  their  trucks  will  be  compensated  from 
the  provincial  treasury." 

While  we  do  not  doubt  that  Mr.  Biggs  and  others 
are  well  intentioned  in  their  motives  and  are  prompt- 
ed by  a  sincere  des^ire  to  minimize  the  deterioration 
of  the  roads,  at  the  same  time  we  feel  that  they  have 
not  viewed  the  relationship  of  overloading  and  road 
destruction  in  quite  the  right  light.  True,  we  must 
give  very  serious  and  studied  consideration  to  the 
rnatter  of  road  deterioration,  especially  in  view  of 


the  heavy  expenditures  that  are  being  made  at  the 
present  time  for  the  construction  of  the  expensive 
types  of  highways.  Yet,  there  are  other  factors  in- 
volved in  road  destruction  than  the  mere  weight  of 
the  load  passing  over  the  road ;  in  fact,  of  more  im- 
portance than  the  extent  of  the  load  is  its  distribu- 
tion. There  are  on  the  market  trucks  with  bodies 
and  chassis  so  ill  proportioned  that  the  weight  instead 
of  being  ])roperly  balanced  is  practically  all  thrown 
on  the  rear  wheels,  which,  in  consequence,  are  so 
inadequately  tired  and  of  such  insufficient  width,  that 
serious  damage  to  the  roads  is  bound  to  result.  Far 
more  efTective  results  can  be  obtained  by  ruling  out 
the  improper  distribution  of  loads  than  by  curtailing 
truck  capacity. 

Speed,  of  course,  is  an  important  factor  and  should 
be  limited  to  corresi)ond  with  the  load.  With  a  pro- 
l)erly  distributed  load,  proper  tire  width  and  proper 
speed,  there  need  be  no  fear  regarding  the  extent  of 
damage  to  the  roads.  Just  as  soon,  however,  as  the 
weight  is  improi)erIy  balanced  and  the  speed  is  un- 
duly increased,  then  will  destruction  to  the  roads 
commence.  The  importance  of  a  properly  distributed 
load  operated  at  a  i)roper  speed  is  well  illustrated  in 
the  case  of  a  road  construction  operation  just  east  of 
Toronto,  where  for  the  past  four  months,  fifteen  seven- 
ton  trucks  have  made  ten  to  fourteen  trips  per  day 
each  at  a  speed  of  eight  miles  per  hour,  over  a  recent- 
ly constructed  highway,  with  no  noticeable  ill  effects 
whatever.  It  was  the  proper  distribution  of  the  load 
carried  at  a  properly  limited  speed  that  guaranteed 
this  record.  The  moral  surely  is  that  it  is  not  heavy 
loads  that  should  be  legislated  against,  so  much  as 
their  improper  distribution  and  excessive  speed. 

Elimination  of  Rtvised  Bids 

How  to  eliminate  one  of  the  most  pernicious  prac- 
tices in  the  construction  industry — the  revision  of 
jjroposals  after  bids  have  been  received  by  the  owners 
— is  a  difficult  problem. 

One  case  has  just  arisen  where  a  contractor  sub- 
mitted a  bid  on  important  work,  which  was  consider- 
ably lower  than  any  other.  The  bids  were  opened 
before  the  bidders,  but  the  owners,  wishing  to  reduce 
the  cost,  asked  for  new  bids  after  specifying  certain 
minor  changes. 

This  is  an  example  of  what  is  occurring  more  or 
less  frequently.  Advantages  have  been  taken  of  the 
individualistic  nature  of  contracting  and  contractors 
in  what  was  almost  a  universal  practice  of  making 
contractors  enter  into  price-cutting  competition  by 
first  receiving  bids,  and  then  making  minor  changes 
in  the  plans  and  specifications,  with  the  expectation 
that  each  contractor  would  take  a  slice  off  his  profit. 

This  situation  has  been  overcome  in  different 
ways.  In  one  locality,  the  contractors  filed  a  copy 
of  their  proposals  with  the  secretary  of  their  local 
association  with  the  understanding  that  after  bids 
were  opened  by  the  architect  the  figures  filed  with 
their  association  would  be  available  to  every  member 
and  that  no  contractor  other  than  the  low  bidder 
should  submit  additional  figaires  for  modification  un- 
less such  modifications  amount  to  over  50  per  cent. 
of  the  figure  bid. 

In  another  case  it  was  understood  that  the  first, 
second  and  third  bidders  submit  figures  on  modifica- 
tions. 

In  stijl  another  inst^nc^,  the  contractors  refused 
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Canada's  Engineers— T.  S.  Scott 


Thomas  Smythe  Scott,  who  was  appointed  city 
engineer  of  Niagara  Falls,  Ont.,  last  August,  was  born 
in  Glenmorris,  Brant  County  in  1871,  and  was  educated 
at  Gait  Collegiate  Institute  and  Queens  University, 
Kingston,  from  which  he  graduated  in  Arts,  in  1894. 
Three  years  later  he  received  the  B.Sc.  degree  after 
Completing  the  course  in  civil  engineering.  In  the 
year  of  his  graduation  Mr.  Scott  went  to  southern 
British  Columbia  to  report  on  a  hydraulic  mining 
scheme,  a  year  later  joining  the  G.  T.  R.  as  foreman 
of  construction  of  a  new  yard.  The  following  spring 
he  was  transferred  to  the  general  roadmaster's  office 
as  chief  clerk  and  was  later  placed  in  charge  of  a 
switch    gang,    and    subsequently    became    roadmaster. 

In  1901  he  resigned  this  position  to  become  in- 
strumentman  for  the  Canadian  Niagara  Power  Co., 
later  joining  the  Ontario  Power  Co.,  as  field  engineer 
having  charge  of  their  construction  work.  In  1904 
Mr.  Scott  was  engaged  as  manager  by  Battle  &  Phin, 
the  contractors  on  the  rock  excavation  work  for  the 
Ontario  Power  Co.,  and  the  following  year  he  was 
chosen  as  the  mutual  representative  of  the  contractors 
and  the  company  to  complete  extensions  at  the  Cana- 
dian Niagara  Power  Co.'s  plant.  During  1905  and 
1906  he  was  employed  as  manager  by  the  contractors 
for  the  high-tension  transmission  line  from  Rochester 
to  Syracuse,  N.Y.  After  that  engagement  Mr.  Scott 
was  in  charge  of  the  construction  of  the  Shawinigan 
Falls  tunnel,  returning  to  New  York  State  in  1908  to 
become  manager  for  a  contractor  who  was  construct- 
ing macadam  state-roads.  In  the  latter  part  of  1908  he 
again  undertook  railroad  work,  being  appointed  mutual 
representative  of  the  contractors  and  the  Ontario 
government  as  manager  of  extension  of  the  T.  &  N.  O. 
railway  to  Cochrane,  Ont.  Upon  completion  of  this 
work   Mr.   Scott  was   appointed   principal   assistant   to 


the  city  engineer  of  Toronto,  and"  was  in  charge  of  all 
construction  work  on  roads,  sewers  and  bridges.  He 
resigned  that  position  in  1910  to  become  president  and 
general  manager  of  the  Columbia  Bitulithic,  Ltd.,  Van- 
couver, and  during  the  next  four  years  he  built  the 
Granville  St.  pavement  and  many  other  well-known 
bitulithic  roads  and  streets  in  various  parts  of  British 
Columbia.     In  1915  Mr.  Scott  accepted  an  appointment 


Mr.  T.  S.  Scott 

as  acting  professor  of  civil  engineering  at  Queen's 
University,  later  becoming  professor  of  highway  en- 
gineering. In  1920  he  resigned  to  take  up  contracting 
work.  During  the  war  he  was  in  charge  of  the  Fifth 
Field  Co.,  Canadian  Engineers,  at  Halifax,  managing 
the  engineering  services  at  the  various  forts  and  clear- 
ing depots  in  that  district. 


to  alter  their  proposals  and  would  not  submit  figures 
on  modifications  until  after  the  contract  had  been 
awarded 

Going  on  the  assumption  that  all  who  are  compet- 
ing would  act  in  a  business-like  manner,  the  low 
bidder  could  submit  a  revised  ])roposal  based  on  minor 
changes  without  further  cut  in  his  estimated  profit. 
He  could  persuade  his  competitors  to  refuse  to  sub- 
mit further  bids  as  long  as  he  was  low. 

Winter  Construction 

Men  in  the  building  industry,  from  material 
manufacturer  to  carpenter  .  and  mason,  have  long 
known  the  economic  advantage  of  building  in  the 
"slack  season".  For  several  years  the  industry  has 
waged  a  steady  campaign  to  bring  this  fact  before 
the  puljlic  and  spread  the  congested  activity  of  a  few 
months  over  the  entire  year. 

When  the  greater  portion  of  building  is  crowded 
into  seven  months,  prices  reach  their  highest  in  the 
spring  and  summer  when  the  demand  crowds  supply. 
The  same  situation  obtains  in  the  labor  phase  of  the 
work. 


iSy  building  in  the  fall  and  as  far  as  possible  into 
the  winter,  this  demand  is  more  nearly  ])roportioned 
among  12  months  of  the  year;  mills  and  factories  are 
able  to  maintain  a  steadier  flow  of  production ;  raw 
material  is  stabilized ;  workmen  are  not  shifting  jobs 
so  often,  and  the  contractor  and  architect  are  able  to 
keep  their  basic  organizations  intact,  thus  decreas- 
ing overhead  expenses  and  assuring  more  satisfac- 
tory and  efficient  work. 

Men  in  the  industry  see  in  this  autumn's  increased 
building,  the  i)rospect  of  a  broadening  of  the  old 
short  season  and  a  consetjuent  stabilization  of  'build- 
ing costs,  estimating  that  the  certain  success  of  the 
home  owners  who  are  building  this  winter  will 
l^romjit  many  others  to  take  the  step  in  succeeding 
seasons. 

The  manufacturers  of  cement  particularly  have 
waged  steady  campaigns  on  this  one  subject,  in  per- 
fecting methods  of  using  their  product  in  cold  weath- 
er to  the  best  advantage,  and  to  bring  a  realization 
of  the  savings  to  be  effected  before  the  public. 

That  such  campaigns  have  borne  fruit  is  evidenced 
in  re])orts  for  jjroposed  construction  from  many  cities 
which  show  a  greater  volume  of  all  classes  of  build- 
ing on  the  books  for  fall  and  winter  than  ever  before. 
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Placing   Concrete  in  Winter  Weather 

Successful  Concrete  Operations  in  Low  Temperatures  Depend  on 

the  Use  of  Proper  Methods — Portland  Cement  Association 

Booklet  Describes  the  Essential  Features 


111  ordtT  to  place  concrete  successfully  in  cold 
wcatlKT,  it  is  necessary  to  he  ])re|)ared  to  use  some- 
what different  methods  than  in  summer  months. 
Ihe  fundamentals  of  these  methods  are  easily  com- 
])rehended  by  an  understanding  of  the  action  of  con- 
crete in  hardening. 

Hardening  of  concrete  is  not  a  ])rocess  of  drying 
out  as  some  people  sujjpose,  but  is  a  chemical  reac- 
tion between  the  cement  and  the  water  used  in  the 
mi.xing.  'J\vo  things  are  necessary  for  jiroper  hard- 
ening— namely,  warmth  and  moisture. 

Low  temperatures  will  retard  the  hardening  of 
concrete,  extreme  cold  will  prevtnt  'it  alltogether. 
Since  water  is  necessary  for  the  chemical  action  of 
hardening,  evaporation  of  the  water  used  in  mixing 
the  concrete  must  be  prevented.  This  is  often  done 
l)y  keeping  the  surface  covered  with  wet  sand,  saw- 
dust or  burla]).  .\s  the  temperature  is  lowered  and 
the  moisture  content  is  reduced,  the  gain  in  strength 
and  the  entire  hardening  process  l)ecome  much  slow- 
er and  i)racti'cally  cease  when  the  temperature  of 
the  water  used  in  mixing  falls  to  the  freezing  point. 

If  concrete  that  has  frozen  is  thawed  out  and  pro- 
tected from  freezing  again,  it  will  harden  properly 
providing  no  api)reciable  loss  of  water  used  in  the 
mixing  has  occurred.  In  this  case,  the  hardening  ]>ro- 
cess  is  merely  suspended  during  the  frozen  period. 
However,  if  alternate  freezing  and  thawing  (Kcur 
several  times,  the  concrete  will  be  seriously  injured 
and  may  have  to  be  torn  out.  The  exact  period  that 
may  he  allowed  to  elajjse  between  placing  concrete 
and  subjecting  it  to  freezing  temperature  cannot  be 
definitely  stated  ^because  of  the  influence  of  unknown 
variations  in  temperatures  and  other  conditions. 
However,  experience  shows  that  this  period  .should 
never  be  less  than  48  hours  and  if  the  temperature 
averages  below  freezing  3  to  5  days  should  be 
allowed. 

Method  for  Winter  Work 
Since  warmth  and  moisture  are  recpiired  for  the 
proper  hardening  of  concrete,  cold  weather  work 
.should  be  planned  with  those  necessities  in  view. 
The  methods  to  be  used  on  any  particular  job  de- 
pend, of  course,  upon  the  local  conditions.  Hoth  the 
mixing  water  and  the  aggregates  should  be  heated. 
The  cement  forms  but  a  small  portion  of  the  con- 
crete and  need  not  be  heated,  but  it  is  well  to  keep 
it  ill  a  warm  place  for  a  few  hours  befoi^e  it  is  used. 
The  nearer  the  water  is  to  the  'boiling  point  the 
better  will  be  the  results  because  it  will  tak^e  longer 
to  dissipate  the  heat  and  cool  the  mixture.  There  are 
several  types  of  water  heaters  that  can  be  used,  but 
the  most  common  method  of  heating  is  to  pass  steam 
iuto  the  water  tank.  The  concrete  should  'be  mixed 
with  the  least  amount  of  water  practicable  to  pro- 
duce a  workable,  plastic  mixture.  .\n  excess  of  wa- 
ter should  be  carefully  axoided. 

Many  methods  are  used  for  heating  aggregates. 
.\  sini]ile  method  is  to  use  a  length  of  iron  ])ipe.  an 
old  boiler,  or  any  metal  cylinder  over  w'hich  the 
sand,  broken  stone,  or  pebbles  can  be  piled,  and  in 


which  a  fire  can  be  built.  Care  must  be  taken  to 
heat  the  fine  and  coarse  aggregates  separately  in 
order  to  avoid  pre-mixing  them  in  wrong  ]>ro|K)rti<)ns. 
As  this  method  entails  rehandling  the  aggregate,  and 
as  some  aggregates  are  affected  by  excessive  heat, 
the  use  of  steam  pipes  is  generally  j)referred. 

Steam  heating  is  a  more  expensive  methcxi  and 
requires  a  steam  boiler,  but  on  large  jobs  this  me- 
thod is  usually  advantageous  because  the  steam  may 
also  be  used  for  other  i^urposes.  A  practical  method 
is  to  use  a  perforated  steam  i)ipe  with  a  pointed  end 
which  can  be  worked  into  the  piles  of  aggregates. 
To  reduce  loss  of  heat  the  ])iles  of  aggregates  should 
he  covered  with  tarpaulin. 

If  the  materials  are  heated  as  above  outlined,  and 
the  ccmcrete  is  dejwsited  immediately  after  mixing, 
its  temperature  when  placed  in  the  forms  will  be 
around  80  deg.  F.  and  if  care  is  taken  to  prevent  too 
rapid  loss  of  this  contained  heat,  the  concrete  will 
harden  properly.  The  early  stages  of  hardening  may 
be  even  more  ra])id  than  under  ordinary  conditions. 

Heating  the  Forms 

The  forms  must  be  free  from  snow,  ice  and  frost, 
and  should  also,  if  ])ossible,  be  reasonably  warm,  es- 
pecially in  the  case  of  metal  forms,  which  will  absorb 
heat  from  the  concrete  ra])idly.  Live  steam  is  an  ef- 
fective agent  for  cleaning  ice,  etc.,  from  the  forms, 
and  warming  them.  It  should  be  used  just  before  the 
•concrete  is  placed. 

Protection  and  Supplying  Heat  While  Hardening 

A  rapid  loss  of  contained  heat  must  foe  prevented. 
Protect  the  concrete  while  hardening  so  as  to  main- 
tain the  warm,  moist  condition  essential  for  the  ra- 
pid development  of  strength.  There  are  many  me- 
thods of  doing  this:  the  most  common  is  an  enclo- 
sure of  canvas  or  tarpaulins.  In  mild  weather  this 
alone  may  be  sufficient,  but  when  the  temperature 
drops  below  the  freezing  jwint,  some  means  should 
be  provided  for  heating  the  enclosure.  Steam  escap- 
ing from  perforated  steam  pipes  around  the  concrete 
will  give  the  best  results,  because  the  steam  saturates 
the  air  and  prevents  evaporation  of  moisture  from  the 
concrete. 

Coke  salamanders  or  stoves  are  often  used  when 
steam  is  not  available  to  supply  warmth  to  the  en- 
closure, but  large  pans  of  water  should  always  be 
placed  on  or  near  them  in  order  to  provide  as  much 
moisture  in  the  air  as  possible.  Care  should  be  tak- 
en not  to  have  these  stoves  or  .salamanders  so  close 
to  the  concrete  as  to  dry  it  out  in  spots.  .\n  even 
temperature  of  at  least  60  deg.  F.  should  he  maintain- 
ed at  all  times  in  all  parts  of  the  enclosure.  To  main- 
tain this  temperature  within  a  properly  housed  en- 
closure during  cold  weather,  it  may  he  estimated 
that  with  good  coke  ])roperlv  handled  one  salamander 
will  be  required  for  every  300  to  500  sq.  ft.  of  floor 
area. 

In  some  cases  the  entire  structure  has  been  en- 
closed in  a  temporary  wotxlen  building  but  in  gen- 
eral a  canvas  covering  will  be  cheaper  and  just  as  ef- 
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fective.  For  retaining  walls  and  similar  structures 
a  light  roofing  paper  envelope  placed  outside  the 
forims  with  steam  pipes  at  the  bottom  has  proved 
satisfactory. 

Protective  Coverings 

When  it  is  warm  during  the  day  with  a  tempera- 
ture drop  close  to  the  freezing  point  at  nig'ht.  floors, 
pavements  and  foundations  are  often  protected  by 
covering  with  straw,  hay  or  other  material  with  satis- 
factory results,  but  such  covering  should  not  be  re- 
lied  upon   during  protracted   low   temperatures. 

Even  though  the  outdoor  temperature  may  drop 
to  freezing,  suitable  protection  is  necessary  to  pre- 
vent the  concrete  from  losing  the  heat  introduced  by 
heating  the  materials,  and  insure  proper  hardening. 
At  low  temperatures  the  heat  developed  fcy  the 
chemical  reaction  of  the  cement  and  water  is  too 
small  to  ibe  safely  relied  upon  except  in  large  masses 
underg)round.  Even  in  those  cases  the  Anaterials 
should  be  heated  and  the  surface  protected. 

Thin  structural  members  and  floors  have  such  a 
large  surface  area  in  proportion  to  their  size  and  the 
heat  within  the  concrete  is  dissipated  rapidly,  and 
therefore  protection  must  be  provided. 

Application  of  Load 

Too  early  removal  of  forms  is  always  to  be  guard- 
ed against  even  during  construction  in  favorable 
weather,  and  great  caution  should  be  observed  in 
placing  loads  upon  cold  weather  concrete.  Especial- 
ly is  this  true  of  walls,  roofs  and  floors  above  ground, 
which  carry  loads  other  than  their  own  weight. 

Before  removing  forms  the  concrete  should  be  ex- 
amined to  see  that  it  has  properly  hardened  and  not 
frozen.  A  reliable  test  is  to  apply  heat  to  the  surface 
by  means  of  a  (blow  torch  or  a  jet  of  hot  water  or 
steam  against  it. 

P'rozen  concrete  will  be  disclosed  by  softening  as 
it  thaws  out,  but  if  prt)perly  hardened,  the  concrete 
will  be  unaffected  by  the  application  of  heat. 

Summary   of  Important   Points 

Points  that  should  be  observed  in  cold  weather 
concreting  are  summarized  as  follows  from  the  in- 
structions to  superintendents  of  the  Turner  Con- 
struction Co. : 

Aggregates  are  heated  to  best  advantage  by  lj/4- 
in.  steam  pipes  laid  as  a  grill  under  the  piles  or  by  a 
6-ft.  length  of  perforated  pipe  insert,  inserted  into 
the  pile. 

Water  is  heated  by  running  a  l>4-in.  steam  pipe 
into  the  water  ^barrel. 

A  50-hp.  'boiler,  carrying  50  to  60  lbs.  of  steam  is 
required  for  a  large  job,  but  an  18  to  25-h.p.  boiler 
is  sufficient  for  jobs  of  not  more  than  5,000  sq.  ft.  of 
floor  area. 

One  salamander  is  usually  sufficient  for  300  sq. 
ft.  of  floor  area  and  a  heat  hole  should  be  provided 
for  each  salamander. 

Columns  should  be  concreted  the  same  as  the 
floor  and  column  tamping  continued  for  an  hour  or 
more  after  the  floor  is  concreted. 

Bases  of  exterior  columns  are  most  difficult  to 
protect  and  in  extremely  cold  weather  a  salamander 
should  be  placed  on  two  sides  of  exterior  columns. 

For  unusual  speed  or  cold  weather  or  when  mono- 
lithic walls  are  carried  up,  the  lower  floor  should  be 
curtained  and  salamanders  placed  at  exterior  col- 
umns. 

Apply    fuel    to    salamanders    frequently    and    in 


small  quantities  to  minimize  smoke  and  provide  uni- 
form temperature. 

Water  barrels  should  be  provided  to  extinguish 
fires  and  care  taken  to  secure  against  blowing  against 
salamanders. 

A  detailed  temperature  record  shou'd  be  kept 
showing  date,  hour,  outside  temj)erature.  temperature 
at  bottoms  of  columns,  underside  of  slab,  under  the 
canvas  over  the  slab,  temperature  of  concrete  as  de- 
posited and.  especially,  temperature  at  bases  of  ex- 
terior columns  on  windward  side  of  building. 


Re-union  of  "School"  Grads 

Engineering  Alumni  of  the  University  of 
Toronto  Gather  for  Two  Days  of  So- 
cial and    Business  Activity 

"School  spirit!''  To  those  around  the  University 
of  Toronto  the  mention  of  the  words  "School  Spirit'' 
imj)lies  something  tangi'ble,  something  concrete,  the 
link,  invi.sible.  though  it  is.  which  binds  i)ne  School- 
man to  another  and  stamps  a  graduate  of  School 
with  an  indestructible  mark  so  that  he  is  recognized 
wherever  he  goes. 

And  so  when  it  became  known  that  the  Engineer- 
ing .-Xlumni  Association  of  the  University  of  Toronto 
would  hold  their  fourth  annual  re-union,  on  October 
27th  and  28th,  graduate  engineers  from  the  old  School 
of  Practical  Science  from  all  over  the  Dominion  and 
the  United  States  assembled  in  this  city  to  renew 
friendships  and  visit  once  more  the  scenes  of  their 
college  days. 

The  programme  as  arranged  by  the  executive  of 
the  Alumni,  was  indeed  a  complete  one,  opening  on 
I'riday  noon  with  class  luncheons.  On  Friday  even- 
ing a  dinner  dance  was  arranged  in  the  Crystal -Room 
at  the  King  Edward  Hotel.  Extra  dances  'between 
courses  were  enjoyed,  dinner  being  served  at  tasteful- 
ly arranged  tables  around  the  walls  of  the  ballroom. 
Some  twelve  dances,  lasting  until  midnight  complet- 
ed what  was  possibly  the  most  delightful  evening 
ever  spent  'by  the  graduates  of  School.  Saturday 
morning,  the  year  meetings  were  held  at  Varsity,  all 
the  classes  from  away  back  in  the  eighties  down  to 
last  year,  being  well  represented. 

As  a  result  of  the  business  meeting,  federation  of 
the  Engineering  Alumni  Association  with  the  Alumni 
Association  of  the  University  of  Toronto  is  a  prob- 
able outcome.  The  proposals  for  affiliation  were  sub- 
mitted by  the  University  Alumni,  and  the  general 
sentiment  of  the  meeting  was  strongly  in  favor  of 
acceptance,  consequent  upon  some  minor  changes 
being  made  by  the  executive  of  the  Engineering 
Alumni. 

A  buffet  luncheon  was  ser.ved  in  the  Thermody- 
namics Building  after  which  the  graduates  gathered 
in  their  reserved  section  at  the  Stadium  to  witness 
the  Queen's- Varsity  football  game. 

After  the  game,  the  Alumni  were  the  guests  of 
the  staff  of  the  Faculty  of  Applied  Science  at  a  re- 
ception held  in  the  Thermodynamics  Building.  Tea 
was  served  and  a  pleasiant  social  hour  was  passed. 

The  crowning  event  of  the  re-union  was  the  an- 
nual dinner  held  in  Convocation  Hall  w'here  the 
maxim  "For  it's  always  fair  weather  when  School 
men  get  together"  was  successfully  proved.  The 
(Jining-hall  was  beautifully  decorated,  separate  tables 
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hciiiL;  provided  for  each  year  and  marked  by  f^as-fill- 
1(1  balloons. 

After  the  dinner  and  the  toast  to  the  Kinj^,  Cai)t. 
C.  K.  MacDonald  proixtsed  the  toast  to  the  Univer- 
sity of  'I  oronto.  In  replyinj^  I'rof.  A.  T.  DeLury  of 
University  CoUefie,  made  reference  to  the  Literary 
and  Scientific  Club  of  olden  days  and  said  tliat  the 
Alumni  y\s.suciation  was  ra;)idly  formiiii^-  closer  bonds 
l)Ltween  School  and  the  rest  of  the  university.  In 
replying  to  the  toast  to  the  luigineering  I'rofession, 
Dr.  A.  C.  Humphries,  President  of  the  Stevens  in- 
stitute of  Technology,  iloboken,  N.  J.,  laid  stress  on 
the  point  that  students  should  be  properly  prepared 
in  the  essentials  before  commencing  an  en;.(ineering 
education.  Trof.  II.  I'-.  T.  Haultain  of  S.  P,  S.  pro- 
j)ost'd  the  silent  Toast  to  those  graduates  who  were 
killed  in  the  war,  which  was  followed  by  "The 
School"  by  \V.  v..  Douglas  of  the  class  of  '02,  and  rc- 
l)lied  to  by  Dean  Mitchell  of  fhe  class  '92.  (ieneral 
Mitchell  appealed  to  the  alumni  for  scholarships  say- 
ing that  it  was  only  by  the  individual  and  co-opera- 
tive efforts  of  the  association  that  scholarshijjs  could 
■be  ])rovided,  and  that  it  was  in  this  resi)ect  that  the 
alumni  could  be.'^t  help  the  student  of  today. 

Mr.  T.  -Arthur  ISaker  of  New  York  was  in  ciiarge 
of  the  singing  and  the  general  entertainment  through- 
out the  evening.  Undergraduates  of  the  school  also 
provided  amusement  with  a  programme  that  consist- 
ed of  several  songs  by  the  School  quartette,  comic 
solos,  two  splendidly  contested  boxing  matches  be- 
tween Seaborn  and  Maguirc  (heavyweight)  and  Er- 
ving  and  Schemnitz  (lightweight)  ;  a  wrestling 
mat(?h,  Murray  vs.  McLellan;  and  incidentally  a  'bur- 


les<|ue  bo.\ing  match  between  two  students  carrying 
the  alia.ses  of  I'rof.  C.  il.  C.  Wright  and  I'rof.  J.  Roy 
Cockl)urn  which  was  won  by  I'rof.  Wright  on  a  kick 
to  the  dead  line. 

This  brought  the  S.  P.  S.  re-union  to  a  close,  the 
great  success  of  which  was,  in  a  large  part,  due  to 
the  executive  of  the  .\lumni,  but  also  to  that  Ijinding 
influence  which  still  brings  SchcM)!  graduates  to- 
gether, namely,— School  Spirit. 


Drawing  to  Show  Timber  Construction 
Details 

In  connection  with  the  preparation  of  a  new  series 
of  publications  for  architects,  engineers  and  builders, 
the  .\ational  Lumber  Manufacturers'  Association  has 
had  some  drawings  prepared  showing  the  details  of 
timber  construction  for  a  ont -storey  mill  building 
with  a  timber  saw-tooth  sky-light  construction.  An 
excellent  example  and  good  details  have  been  secured 
and  it  is  felt  that  this  information  will  be  of  value  to 
the  architect,  since  this  type  of  construction  is  diffi- 
cult to  detail. 

It  is  also  jjroposed  to  develop  a  number  of  plates 
on  the  use  of  heavy  timber  in  railroad  structure  for 
distribution  among  the  railroads,  in  the  opinion  that 
such  information  in  proper  hands,  would  turn  the 
tide  in  favor  of  wood  in  the  construction  of  shop 
buildings,  blacksmith  shops,  round  houses,  etc.  The 
life  of  heavy  wood  roof  construction  in  blacksmith 
shops,  or  round  houses,  is  five  to  ten  times  that  of 
steel  trusses,  nevertheless,  in  modern  buildings  of 
this  class,  the  tendency  seems  to  be  to  use  steel. 


I 


Erection  Features  on  Kenogami  Bridge 

Steel  Structure  Recently  Completed  Over  the  Saguenay  River  Re- 
quired Cantilever  Erection — Cableway  Used  for  Handling  of 
the  Steel — Log  Sluice  Carried  on  Brackets 

By  F.  T.  COLE 
Chief  Engfineer,  Eastern  Canada  Steel  and  Iron  Works,  Ltd 


The  steel  erection  of  a  bridge  over  the  Saguenay 
l?i\er  at  Kenogami,  P.  Q.,  has  recently  been  complet- 
ed. This  structure,  several  aspects  of  which  are  illu- 
strated herewith,  has  se\eral  points  of  special  in- 
terest. I"or  one  thing,  the  location  is  at  a  i)oint  where 
the  steel  could  be  delivered  to  one  side  only  and  had 


to  be  taken  across  on  a  temi)orary  cable-way.  The 
bridge  is  in  the  centre  of  a  long  stretch  of  rapids  with 
no  road  on  the  north  shore,  and  the  current  and  depth 
of  the  river  necessitated  cantilever  construction  for 
the  erection.  Fig.  1,  shows  the  erection  in  progress 
together  with  the  cable-way  in  the  fore-ground. 


Fig.  1 — The  bridse  over  the  Saguenay  river  at   Kenogami,   during  erection 
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Fig.  2 — Making  the  centre 
connection  on  the  Saguenay 
river  bridge  at  Kcnogami, 
P.Q. 


The  design  decided  on  was  a  double  intersection 
bridge  continuous  over  four  supports  with  negative 
reaction  at  end  piers ;  this  giving  the  lightest  single 
members  for  cable-way  transport,  and  permitting  nec- 
essary cantilever  erection.  The  ends  were  held  down 

i 


I 
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Fie.   3 — Camber  at   different   stages  of  erection 

by  eye  bolt  rods  extending  through  the  posts  to  top 
chord,  to  give  free  access  to  the  nuts  for  adjustment 
after  erection.  Diagram  No.  1,  Fig.  3  gives  the  cam- 
ber when  the  centre  connection  was  made  but  no 
stress  was  taken  at  the  centre  point.     No.  2  is  with 


the  ends  swinging  free  and  Xo.  3  is  the  final  condi- 
tion with  the  ends  loaded  to  relieve  the  centre  stress. 
Fig.  2  shows  the  centre  connection  being  made^  while 
Fig.  4  shows  the  log  sluice  which  is  to  continue  on 
cantilever  brackets  on  the  side  of  bridge.  This  bridge 
was  built  for  Messrs. Price  l>rothers  &  Company. 
Limited,  Kenogami  by  the  Eastern  Canada  Steel  & 
Iron  Works.  Limited,  Quebec. 


New  Line  of  Spray  Equipment 

The  DeVilbiss  Mfg.  Company  announces  a  new 
series  of  DeVilbiss  ])ortable  spray-painting  equip- 
ment. This  is  an  improved  and  reliable  line  with 
which  to  meet  any  large  or  small  painting  require- 
ment from  interior  decorating  to  the  largest  building 
or  structural  job.  These  new  portable  outfits,  along 
with  the  wide  range  of  DeVilbiss  industrial  finishing 
room  equipment,  makes  it  possible  to  fill  practically 
any  need  in  ])ainting  or  finishing  either  structural 
work  or  manufactured  products.  They  have  issued 
an  attractive  illustrated  folder,  describing  this  new- 
series,  which  will  be  sent  on  request. 


Fig.  4 — Log  sluice  which  is  continued  on  brackets  on  the  side  of  the  bridge 


Let's  Keep  Building    Going  all  Winter  ! 

There  is  no  excuse  for  anything  less  than  a 
twelve-months'  construction  season — except  the 
excuse  of  bad  habit. 

There  is  no  reason  why  the  winter  months 
should  not  take  some  of  the  burden  of  keeping 
things  going. 

It  can  be  done  and  is  being  done  every  year 
by  builders  and  contractors  who  know  the  pro- 
fit of  keeping  their  efficient  organizations  to- 
gether and  working. 

Let's  all  do  it. 


I 
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Go-Operation  of  Engineer  and  Contractor 

The  Extent  of  the  Engineer's  Duties  and  Authority — Ignorance  and  Inex- 
perience Breed  Misunderstanding — Poorly  Equipped 
Contractors  Cause  Lack  of  Harmony 

By  W.  R.  NEAL 

Kfad  before  a  meftiiiK  of  tin-  SouiIhth    District  of  the  Anphalt  Association 


I 


I  his  is  a  subject  very  (jften  under  discussion  by 
all  of  the  i)arties  concerned,  'i'he  engineer  has  his 
interpretation  of  the  word  co-operation,  the  contrac- 
tor his  and  the  owner  his ;  hut  isn't  it  a  fact  that  each 
one's  idea  about  just  what  this  word  means  is  a  little 
different?  This  reminds  me  of  a  story  told  me  by  a 
friend.  He  relates  that  soon  after  marrying,  he,  wish- 
ing to  avoid  mistakes  commonly  made  by  married 
people,  decided  it  would  'be  a  good  idea  to  have  a 
frank  discussion  with  his  wife  in  order  that  they  ar- 
rive at  a  plain  understanding  of  their  relations.  Af- 
ter a  brief  discussion,  mostly  carried  on  by  him,  they 
agreed  that  as  he  was  the  man  all  very  weighty  mat- 
ters would  Ibe  decided  by  him  and  that  everything 
else  would  be  decided  by  the  wife.  He  relates  that 
after  several  years  of  married  life  nothing  of  a  real 
serious  nature  had  come  uj)  for  his  decision  and  as  a 
consequence   his   wife   had   decided   everything. 

In  regard  to  the  .subject  under  discussion  most 
specifications  frankly  ])lace  upon  the  engineer  all  of 
the  decisions  in  the  carrying  out  of  a  contract.  It  is 
my  belief,  however,  that  the  engineer  has,  generally 
sjieaking,  fully  realized  that  this  authority  is  not 
given  him  to  abuse.  Fairness  to  both  the  owner  and 
the  contractor  should  be  the  goal  which  the  engineer 
strives  for. 

My.  experience  in  life  has  been  that  almost  every 
one  wishes  to  be  fair  according  to  his  own  lights, 
but  1  must  admit  that  1  have  met  some  people  with 
very  dim  lights.  My  experience  has  also  led  me  to 
believe  that,  generally,  misunderstandings  are 
brought  aijout  by  the  ignorance  of  someone  connected 
with  the  undertaking. 

Frequently  contractors  submit  bids  without  either 
a  tht>rough  knowledge  of  the  specifications  or  of  the 
site  where  the  work  is  to  be  executed.  It  is  also  a 
fact  that  freciuently  misunderstandings  arise,  due  to 
the  fact  that  the  engineer  is  either  unfamiliar  with 
the  terms  of  the  contract  and  the  specifications,  or 
that  he  is  so  inexperienced  that  he  is  not  capable  of 
properly  interpreting  same. 

The  Engineer's  Duties 

'!  he  first  lesson  to  be  learned  by  the  engineer  is, 
that  he  is  not  only  representing  the  owner,  hut  that 
he  is  also  representing  the  contractor,  h'airness  to 
these  two  jiarties  is  the  engineer's  job.  First,  it  must 
be  recognized  that  the  owner  or  beneficiary  should 
pay  the  full  cost  agreed  upon  for  the  improvement. 
.Second,  that  the  contractor  effecting  the  improve- 
ment should  receive  a  fair  compensation  for  his  ef- 
forts, insofar  as  the  limitations  of  the  contract  will 
liermit.  It  should  be  the  desire  of  the  engineer  to 
so  assist  the  contractor  that  after  the  proper  execu- 
tion of  the  work  a  maximum  profit  can  be  made.  It 
should  be  the  desire  of  the  contractor  to  so  perform 
his  work  that  nothing,  either  in  the  spirit  or  the 
letter  oi  the  contract,  remains  to  be  done  towards  se- 
curing for  the  owner  a  satisfactory  job.  With  both 
the   engineer  and   the   contractor  entering  into   their 


work  with  this  .spirit,  true  co-operation  may  be  e.\- 
I)ected. 

The  lavys  frequently  prevent  the  awarding  of  the 
contracts  to  the  best  bidder;  frequently  there  are 
written  upon  the  statute  book  maximum  salaries  to 
be  i)aid  engineers,  thus  preventing  the  state  or  coun- 
ty from  securing  the  very  Ibest  engineering  service. 
Very  often  you  find  a  resident  engineer  or  a  division 
engineer  in  charge  of  a  great  many  construction  jobs 
and  clothed  with  full  authority,  who  may  or  may  not 
be  competent  and  who  frequently  is  paid  less  money 
than  the  foreman  of  the  construction  gang. 

Adequate  Remuneration 

Contractors  are  always  on  the  lookout  for  good 
men  and  good  men  are  always  on  the  lookout  for  a 
means  of  bettering  their  positions  in  life;  therefore, 
it  is  imperative  not  only  from  the  interests  of  the 
owners  but  also,  from  that  of  the  contractor  that 
adequate  .salaries  be  allowed  in  order  to  .secure  and 
hold  competent,  experienced  engineers.  Not  only  is 
this  true  of  the  engineer  but  it  is  true  of  the  con- 
tractor. A  well  equipped  contractor  receiving  a  fair 
compensation  for  his  work,  with  an  experienced  en- 
gineer, (and  generally  this  means  an  engineer  receiv- 
ing a  fair  .salary)  in  charge  of  the  work,  means  a 
smooth  running,  harmonious  job  Where  real  co-opera- 
tion and  satisfactory  results  to  the  owner  may  be  ex- 
pected. On  the  contrary  a  poorly  equipped  contrac- 
tor who  has  submitted  a  bid  which  will  not  allow 
of  a  first  class  job  with  a  fair  margin  of  profit,  means 
contentions,  and  either  the  slighting  of  the  job  or 
calling  on  the  bondsman,  and  this  always  means  de- 
lay and  ultimately  a  poorly  finished  job  and  a  dis- 
satisfied public. 

Unfortunately  all  engineers  are  not  to  be  entrust- 
ed with  the  wide  powers  generally  given  the  "engi- 
neer" by  the  specifications.  There  are  in  every  pro- 
fession what  corresponds  to  the  "'shyster  lawyers" — 
that  is  a  man  who  lives  by  making  trouble.  Many 
men  employing  engineers  think  that  trouble  between 
the  contractor  and  engineer  is  to  be  expected  and  un- 
less there  is  some  trouble,  that  the  engineer  is  not 
looking  after  the  job  properly  or  is  "in  with  the  con- 
tractor." With  this  before  them  there  are  engineers 
who  are  unscrupulous  enough  to  make  constant 
trouble  for  the  contractors ;  the  result  is  loss  to  all 
contractors  working  under  them  or  excessively  high 
prices  for  work.  The  only  remedy  for  this,  in  my 
opinion,  is  for  reputable  contractors  to  investigate 
the  engineer  in  charge  of  \\x»rk  and  in  case  his  repu- 
tation is  not  good,  to  refuse  to  bid  or  work  in  his 
charge  and  to  inform  the  men  who  employ  the  engi- 
neer the  reason  for  declining  to  bid.  Bonding  com- 
panies could  be  required  by  the  contractors  to  fur-- 
nish  impartial  infonnation  in  regard  to  an  engineer, 
standing  and   reputation. 

Another  cause  of  trouble  is  placing  an  inexper- 
ienced engineer  in  responsible  charge  of  work.  Own- 
ers will  employ  a  graduate  engineer  just  out  of  col- 
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lege.  The  man  may  be  entirely  sincere  in  his  efforts 
but  through  lack  of  knowledge  of  actual  construc- 
tion conditions  he  may,  by  over  emphasis  of  some 
unimportant  point  cause  a  loss  or  at  least  unneces- 
sary trouble  without  bettering  the  job  in  the 
slightest. 

The  Incompetent  Contractor 

A  phrase  of  this  subject  which  I  consider  a  real 
serious  one  is  the  insistent  bidding  of  contractors 
both  poorly  equipped  and  incompetent  to  perform  a 
first  class  job,  but  who  can  get  bond.  This  class  of 
bidder  is  a  constant  menace  to  the  other  contractors 
as  well  as  to  the  engineer's  reputation.  Of  course, 
you  know  how  difficult  it  is  for  a  public  official  to 
reject  the  bid  of  this  class  of  contractor.  In  select- 
ing any  other  than  the  lowest  bid,  the  public  official 
is  immediately  accused  of  partiality  and  even  of  graft. 

The  inspectors  and  the  resident  engineer  are  sup- 
posed to  be  able  to  enforce  the  carrying  out  of  the 


plans  and  specifications  and  secure  the  same  result 
regardless  of  what  class  of  contractor  is  doing  the 
work.  Yet,  anyone  at  all  familiar  with  ccmstruction 
knows  how  utterly  imjKJSsible  this  is.  To  obtain 
first  cilass  results  experienced,  well  equijjped  con- 
tractors and  competent,  experienced  engineers  and 
these  coojierating  to  the  best  interests  of  the  owner 
are  absolutely  necessary.  Now,  how  can  this  l)c  ac- 
complished? In  my  opinion,  the  only  jjractical  way 
is  for  the  engineer  to  reject  all  work  not  coming  jam 
up  to  the  plans  and  specifications. 

If  this  is  plainly  understood,  the  result  will  be  that 
contractors  who  are  not  equipped  either  with  machin- 
ery or  experience  will  either  be  deterred  from  bidding 
or  very  soon  driven  out  of  the  contracting  business. 
In  order  to  carry  out  this  plan  successfully  and  with 
every  assurance  of  fairness,  specifications  must  l)e 
plainly  written  and  competent  engineers  and  inspec- 
tors placed  in  charge  of  the  work. 


Large  School  at  Maisonneuve,  P.  Q, 

The  St.  Aloysius  School  is  Thoroughly  Fireproof  in  Construction  and 
is  Handsome  in  Appearance — To  Have  Twenty-eight  Rooms 


The  new  St.  Aloysius  school,  Maisonneuve,  P.Q., 
is  situated  on  Adam  St.,  between  Pie  IX  Blvd.  and 
Desjardins  St.  and  adjacent  to  the  church.  When  the 
annex  will  be  built  on  Desjardins  Street,  in  the  near 
future,  this  school  will  have  28  class  rooms,  two  man- 
ual training  rooms  and  one  for  domestic  science. 
Nineteen  classes  are  in  the  building  already  erected, 
and  it  will  accommodate  760  boys  and  girls.  It  is 
of  beautiful  appearance  and  a  building  in  which  the 
people  of  the  district  may  be  justly  proud. 

It  is  four  stories  high  and  basement,  and  of  rein- 
forced concrete  construction  with  walls  of  brick  and 
stone,  and,  therefore,  of  a  fireproof  nature.  An  added 
fire  precaution  inside  are  the  two  large  iron  stair- 
ways, with  slate  treads,  beside  an  adequate  supply  of 
outside  fire  escapes  in  the  rear. 

Besides  the  nineteen  class  rooms  there  are  two 
recreation  rooms,  fine  toilet  rooms  for  boys  and  girls 
on  each  floor,  also  a  large  cloak  room  for  each  class. 
There  are  also  two  teachers'  rooms,  a  principal's 
room  and  public  hall. 


The  ventilation  is  modern  and  of  the  best.  There 
is  hot  water  heating.  Another  health  promoting  fea- 
ture of  this  school  is  the  installation  of  a  complet? 
and  modern  vacuum  cleaning  system.  The  floors 
are  of  fine  well-surfaced  birch  hardwood  throughout, 
and  possess  a  very  good  appearance  and  easy  to 
clean.     Quarters  are  provided  for  a  resident  caretaker. 

The  architect  for  this  building  is  Mr.  Irenee  Vau- 
trin,  30  St.  James  Street,  and  the  contractors  are 
Messrs.  A.  Gratton  and  Gratton  and  Girard.  The 
members  of  the  Board  of  Catholic  School  Commis- 
sioners, East  District,  who  control  this  building  are: 
director-secretary,  Mr.  J.  H.  Manning;  president,  the 
Rev.  J.  A.  Contant;  the  Rev  J.  A.  Piette,  Mr.  0.scar 
Senecal,,  Mr.  Edgar  Richard,  Mr.  Jos.  McLaughlin, 
Mr.  N.  Cordeau. 

This  school  has  been  built  to  the  entire  satis- 
faction of  the  commissioners  at  a  cost  of  $167,600.00. 
The  extension  will  cost  in  the  neighborhood  of  $75,- 
000.00. 


The  St.  Aloysius  school 
in  Maisonneuve,  P.Q.,  which. 
when  extended,  will  have  28 
class  rooms. 
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A  New   Method  of  Purifying  Water 

The  Use  of  Slow  Sand  Filters  Treated  With  Aluminum  Hydroxide — 

Many  Advantages  Over  Other  Methods  are  Claimed  and 

Only  One  Drawback — Lower  Precipitant  Cost 


A  new  method  of  i)urifyiujj  water  was  described 
l)y  Harry  W.  Clark,  chief  chemist  of  the  Massachu- 
setts Department  of  Health,  at  the  recent  meeting  of 
the  New  England  Water  Works  Association,  the  me- 
thod consisting  of  the  use  of  slow  sand  filters  treated 
with  aluminum  hydroxide.  This  method  was  said  to 
cut  the  cost  of  precijjitant  from  the  five  to  six  dollars 
])er  million  gallons  required  for  rapid  sand  filters  to 
fifty-five  cents  per  million  gallons,  or  less.  In  an- 
swer to  a  question,  Mr.  Clark  stated  that  the  hy- 
drogen-ion value  was  increased  by  this  treatment.  He 
also  stated  that  hydroxide  precipitated  slowly  as  the 
water  containing  the  solution  was  held  in  the  filter 
and  the  precipitate  coated  the  individual  sand  grains. 
His  pajier  is  as  follows: 

Probably  the  chief  objection  to  slow  sand  filtra- 
tion in  the  minds  of  many  sanitary  engineers  and 
waterworks  officials  is  that  this  method  of  water  treat- 
ment seldom  removes  from  the  comjjaratively  clear 
but  often  highly-colored  waters  on  the  eastern  States 
more  than  from  25  to  30  per  cent  of  this  color,  and 
hence  does  not  produce  a  filtrate  as  clear,  sparkling, 
low-colored  and  altogether  attractive  as  the  filtrate 
from  coagulation  and  rapid  filtration  of  such  waters. 
On  t'he  other  hand,  perhaps  the  chief  objections  to  the 
method  of  coagulation  and  rapid  filtration  when  ap- 
jjlied  to  these  soft,  highly-colored  waters,  are  the 
tendency  of  this  method  to  increase  the  corrosive 
l)roperties  of  the  soft  water  treated,  the  difficulty 
with  which  as  good  bacterial  results  can  be  obtained 
by  it,  generally  speaking,  as  by  slow  sand  filtration — 
especially  if  these  soft  waters  are  ibadly  polluted,  and 
the  fact  now  again  being  widely  commented  upon  that 
occasionally  aluminum  sulphate  does  pass  through 
such  filters. 

■(  )wing  to  these  objections  or  criticisms  of  the  two 
methods,  a  process  of  water  treatment  that  will  pro- 
duce a  sjjarkling  water  of  low  color  without  material- 
ly increasing  its  corrosive  properties  has  been  much 
desired,  and  such  a  method,  I  believe,  we  have  work- 
ed out  at  the  Lawrence  lixperiment  Station  of  the 
Massachusetts  Department  of  I'u'blic  Health.  I  am 
calling  this  a  new  method,  although  we  have  been 
ex])erimenting  with  it  since  the  latter  ])art  of  1916, 
and  have  i)ublished  in  our  reports  .'^hort  summaries 
of  the  results  obtained. 

Briefly,  the  process  consists  of  loading  the  sand 
of  a  slow  sand  filter  with  the  ordinary  coagulants 
used  in  mechanical  filtration  and  operating  such  a  fil- 
ter generally  at  slightly  more  than  the  usual  sand- 
filter  rates,  or  about  5,000,000  or  6,000.000  gallons  per 
acre  daily.  Filters  loaded  in  this  way  remove  a  very 
large  percentage  of  the  organic  matter,  especially  the 
coloring  matter  of  tlie  a])plied  water,  jiroduce  an  ef- 
fluent clear,  sparkling  and  altogether  attractive,  con- 
taining no  more  carbonic  acid  than  in  the  raw  water 
a;>plied  to  the  filters  and  with  the  canbonic  constitu- 
ents of  the  water  slightly  increased. 

Only  One  Drawback 
This    method    of    water    treatment    has    many    ad- 
vantages over  each  of  the  other  methods  and  but  one 
diawback.    The  advantages  are  as  follows: — 


(1)  The  corrosive  properties  of  the  effluent  are 
not  increased,  or,  if  so,  not  materially,  and  neither 
aluminum  sulphate  nor  alumina  is  found  in  the  filter 
effluent. 

(2)  The  aluminum  hydroxide  with  which  the  fil- 
ter is  first  loaded  is  regenerated  whenever  its  color- 
removel  properties  begin  to  fail,  and  hence  is  used 
over  again — that  is,  the  primary  cost  of  coagulants  is 
practically  the  final  cost. 

(3)  When  receiving  comparatively  highly-colored 
water  from  storage  reservoirs  practically  free  from 
mineral  matter  in  suspension,  such  as  silt,  &c.,  the 
method  of  filter  regeneration  or  removal  of  stored 
color  which  we  employ  removes  practically  all  organic 
matter  from  the  surface  of  the  filter  as  well  as  from 
its  deei)er  |)ortions,  and  hence  the  necessity  for  scrap- 
ing the  filter  is  largely  obviate;d — that  is  the  expense 
of  sand  removal  and  sand  washing  is  reduced  to  a 
minimum.  Filters  of  this  type  now  in  operation  at  the 
Experiment  Station  have  been  scraped  only  once  or 
twice  during  a  period  of  five  years'  operation  at  rates 
of  5,000,000  gallons  per  acre  daily. 

(4)  There  is,  as  I  have  already  stated,  practically 
no  consumption  of  alum.  F'ilters  operated  now  for 
five  years  have  theoretically  used  up  to  date — taking 
into  consideration  the  amount  of  aluminum  sulphate 
primarily  placed  in  the  filter  and  the  volume  of  water 
filtered — about  .2  of  a  grain  of  sulphate  per  gallon  of 
water  filtered,  or  practically  one-twelfth  of  the 
amount  necessary  per  gallon  in  successful  mechanical 
filtration  of  the  Merrimack  Rives  water  such  as  ap- 
l)licd  to  these  loaded  filters.  .\s  the  loaded  filter  in- 
creases in  age  and  the  volume  of  water  filtered  and 
decolorized  increases,  the  theoretical  or  apparent  use 
of  alum  grows  less  and  less  per  gallon. 

Successful  mechanical  filtration  of  Merrimack 
River  water  costs  in  the  neighborhood  of  $6  or  $7  per 
1,000,000  gallons  for  aluminum  sulphate,  while  with 
this  new  method  the  cost  to  date  lias  been  about  55 
cents  per  1,000,000  gallons  for  this  sulphate,  and  this 
cost  is  constantly  growing  less — that  is  to  say.  if 
in  the  next  five  years  we  filter  as  large  a  volume  of 
water  as  in  the  past  five  and  without  additional  load- 
ing of  the  filter,  the  cost  will  be  28  cents  per  1,000,000 
gallons. 

Results  of  Filter  Operation 
Up  to  date  we  have  operated  eleven  filters  loaded 
with  aluminum  sulphate,  but  for  purposes  of  this  pa- 
per the  results  of  only  five  or  six  need  be  gfiven.  One 
filter  put  into  operation  in  January.  1917,  and  con- 
structed of  43^2  ft.  in  depth  of  sand,  with  an  effective 
size  of  .25  millimeter,  was  loaded  with  80  tons  of  alu- 
minum sulphate  per  acre  of  filter  surface.  The  alumi- 
num hydroxide  was  precipitated  in  the  sand  by  flood- 
ing filter  alternatively  with  small  doses  of  solutions 
of  soda  ash  and  sulphate,  although  the  filter  can  be 
loaded  by  mixing  an  alkali  such  as  magnesium  car- 
bonate with  the  dry  sand  and  then  applying  solutions 
of  the  sulphate.  During  its  five  years  of  operation 
the  average  color  of  the  effluent  from  this  filter  has 
been  14,  and  the  color  of  the  water  ai>plied  to  it  41 — a 
removal  of  66  per  cent.    During  long  periods  the  color 
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of  the  effluent  has  averaged  7,  however,  and  during 
portions  of  these  periods  the  applied  water  has  had  a 
color  of  60,  70.  and  even  75 — that  is,  the  filter  has 
given  an  average  color  removal  during  such  periods 
of  about  90  per  cent.  In  other  words,  the  color  line 
of  the  effluent  has  always  been  nearly  straight,  while 
the  color  of  the  applied  water  has  had  many  high 
peaks,  and  the  higher  the  color  of  the  applied  water 
the  greater  the  percentage  of  the  coloring  matter  re- 
moved. Up  to  date  this  filter  has  removed  rather 
more  than  50  per  cent  of  the  organic  matter  determin- 
ed as  albuminoid  ammonia  and  60  per  cent  of  that 
determined  as  oxygen  consumed.  It  has  been  treated 
with  weak  solutions  of  caustic  soda  twenty-four  times 
in  five  years  in  order  to  remove  the  coloring  matter 
held  in  the  filter  by  the  aluminum  hydroxide.  After 
this  treatment  with  caustic  suth  a  filter  is  washed 
with  a  volume  of  water  equal  to  a!bout  2.5  to  3  per 
cent  of  that  filtered  between  treatments,  and  is  then 
ready  for  service  for  a  period  of  two  or  more  months 
It  is  not  necessary  to  use  filtered  water  for  this  wash- 
ing out  of  caustic.  The  amount  of  caustic  used  up  to 
date  in  the  filter  described  has  been  .5  of  a  grain  per 
gallon  of  water  filtered,  or,  in  other  words,  the  ex- 
pense for  the  caustic  used  has  been  about  $2.50  per 
1,000,000  gallons  of  filtrate.  We  believe,  however, 
judging  from  later  results,  that  we  have  used  in  this 
particular  filter  an  excessive  amount  of  caustic  and 
that  this  figure  may  be  much  reduced.  A  filter  load- 
ed with  150  tons  of  aluminum  sulphate  per  acre  has 
given  an  average  color  removal  of  78  per  cent  during 
the  past  two  years  when  operated  at  a  5,000,000  gal- 
lon rate,  and  a  filter  constructed  of  sand  as  fine  as  .11 
millimeter  effective  size  and  operated  at  a  2,500,000- 
gallon  rate  has  produced  an  absolutely  colorless  efflu- 
ent since  first  put  into  operation.  The  cost  of  effic- 
iently loading  an  acre  filter  is  a  small  percentage  of 
the  cost  of  filter  construction. 

The  bacterial  results  from  this  method  are  poor, 


as  the  caustic  used  removes  from  the  sand  grains 
much  >of  the  gelatinous  organic  matter  so  necessary 
for  the  retention  of  (bacteria,  but  the  effluent — clear, 
low  in  color  and  s])arkling — is  easily  rendered  i)rac- 
tically  sterile  by  the  use  of  small  amounts  of  chlorine, 
and  chlorine  is  in  almost  universal  use  at  filter  plants 
at  the  present  time,  in  order  that  their  effluents  may 
be  absolutely  safe. 

Applicable  to  Highly  Colored  Waters 

This  method  of  treatment  is  ])articularly  applic- 
able to  stored  waters  of  a  high  color,  the  improve- 
ment of  which  physically  is  of  more  moment  than 
the  reduction  of  bacteria,  and  it  has  seemed  to  us 
that  there  is  no  serious  objection  to  it  which  would 
prevent  its  use  upon  a  large  scale.  Recent  exper- 
ience has  shown  that  perhaps  the  ^better  way  of  load- 
ing the  sand  would  be  to  carry  this  loading  process 
on  in  comparatively  small  tanks  or  bins  and  then 
transport  the  sand  to  the  filter.  By  this  method  more 
even  distribution  of  the  hydroxide  would  be  obtained 
and  stratification   prevented. 

The  following  table  illustrates  some  of  the  re- 
sults obtained  at  the  Experiment  Station  during  the 
past  five  years  : — 

Filter  Filter   Filter  Filter  Filter  Filter 
No.  1.  No.  2.  No.  3.  No.  4.  No.  5.  No.  6. 

Tons  of  aluminum  sul- 
phate precipitated  in  ^ 
filter     80         7.5         75         150         150         225 

Color  removed   (per 

cent)     66  73  73  73  78  76 

Number  of  days  be- 
tween caustic  treat- 
ments          65  67  67  89  8'J  90 

Grains  of  caustic  soda 
used  per  gallon  of 
water    filtered    52        .21        .42  .16  .32  .16 

Approximate    percentage 

of   wash    water    2.5        3.7        3.7  2.8  2.8         5  5 

Rate  of  each  filter  5,000,000  gallons  per  acre  daily 


Tests    Determine    Effect    of   Alkali 

Concrete  Drain  Tile  and  Blocks  are  Reported  to  Suffer  From  Exposure  to 
Alkali  Laden  Soils— Importance  of  Good  Materials 

and  Workmanship 


The  behavior  of  concrete  drain  tile  and  concrete 
blocks  in  alkali  soil  are  reported  in  the  third  progress 
report  of  a  group  of  engineers  under  the  general  di- 
rection of  the  United  States  Bureau  of  Standards  in 
Technologic  Paper  No.  214  of  the  Bureau,  entitled 
"Durability  of  Cement  Drain  Tile  and  Concrete  in 
Alkali  Soils:  Third  Progress  Report  (1919-1920)."  It  is 
by  G.  M.  Williams,  who  was  at  that  time  associate 
engineer  of  the  Bureau  of  Standards,  and  was  writ- 
ten in  co-operation  with  consulting  engineers  and 
representatives  of  government  departments  as  well 
as  a  representative  of  the  Engineering  Institute  of 
Canada,  the  Portland  Cement  Association  and  the 
American  Concrete  Pipe  Association.  The  tile  under 
study  were  placed  in  1913  in  eight  alkali  bearing  dis- 
tricts in  the  W^est.  According  to  the  conclusions  the 
best  quality  of  concrete  will  disintegrate  when  ex- 
posed to  severe  alkali  attacks  and  installations  of 
concrete  in  soils  containing  more  than  0.1  per  cent 
of  salts  of  the  sulphate  type  should  be  preceded  by 
an  examination  of  surrounding  conditions. 

Drain  tile  of  16  varieties  were  installed  in  work- 


ing drains  in  western  states,  five  additional  types 
have  since  been  provided  to  replace  tile  removed  for 
tests.  A  large  number  of  concrete  blocks  were  also 
molded  and  placed  in  alkali  waters.  Variations  in 
brand  of  cement  and  preparations  of  concrete  as  well 
as  types  of  manufacture  were  made.  Pearly  inspec- 
tions showed  that  both  the  tile  and  the  blocks  were 
seriously  affected  by  alkali  attacks.  The  1919  field 
investigation  showed  that  in  general  the  condition 
of  the  tile  was  quite  similar  to  that  found  in  1916 
and  that  average  strength  results  as  well  as  ai)pear- 
ance  of  the  tile  with  respect  to  salts  in"  the  walls  had 
not  ibeen  greatly  changed  by  three  additional  years' 
exposure. 

It  is  stated  that  durability  of  concrete  drain  tile 
for  any  given  concentration  appears  to  vary  with  the  ^| 
richness  of  the  mix  and  consistency.  Hand-tamped  ^hI 
tile  are  less  resistant  to  action  than  machine-made 
tile  made  of  the  same  mortars.  Tile  made  with  suf- 
ficient mixing  water  to  result  in  such  a  consistency 
that  they  must  be  retained  in  the  molds  for  several 

hours  have  proved  more  durable  than  richer  mix  tile 
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of  the  machinc-mafle  type  uf  such  a  dry  consistency 
that  the  jacket  may  he  strip])ed  immediately.  As  a 
class  it  may  be  said  that  wet  mix  tile  have  been  much 
less  affected  by  alkali  action  than  dry  mix  tile. 

Inspection  of  drain  tile  and  concrete  structures  in 
other  localities  where  the  alkali  salts  are  of  the  chlor- 
ide or  carbonate  types  seems  to  justify  the  conclusion 
that  these  waters  are  not  so  severe  as  waters  of  the 
suli>hate  iype  whic'h  are  found  in  all  of  the  drains 
in  the  alkali  districts.  In  waters  of  the  suli)hate  tyi)e 
severity  of  action  api)ears  to  vary  with  the  concen- 
tration of  soluble  salts.  For  the  concrete  blocks 
somewhat  the  same  observations  are  made  and  the 
additional  one  that  with  the  same  ajjgrej^ates  lean 
mixtures  are  more  seriously  and  rapidly  affected  than 
rich  mixtures.  Durability  ai)pears  to  i)e  de|)endent 
upon  impermeability,  which  is  mainly  dei)endent 
upon  richness  of  mix  and  g'radation  of  aggregates. 
Conclusions 

The   following  are   the   conclusions   in    the   paper: 
1.   Results  to  date  indicate  that  materials  of  good 
quality  and  jiroper  workmanship  are  of  great  import- 
ance in  the  production  of  concrete  which  is  to  be  ex- 
posed to  alkali  soils  and  waters. 

2.  .\ction  noted  on  surface  of  concrete  l)k>cks  of 
best  quality  after  one  year  cxj)osure  in  sulphate 
waters  has  in  most  cases  been  progressive,  depending 
upon  conditions  of  exposure. 

3.  b'-xtent  and  rai)idity  of  disintegration  in  sul- 
l)hate  waters  dei)ends  U'ljon  concentration  of  salts  in 
waters  to  which  the  ctmcrete  is  exposed. 

4.  In  blocks  containing  reinforcing  rods  disinte- 
gration ai)pears  to  be  aided  and  accelerated  in  some 
cases  by  corrosion  of  embedded  steel  and  consequent 
cracking  of  the  concrete,  as  has  been  observed  in 
some  reinforced-concrete  structures  exposed  to  sea 
water. 

5.  Structures  placed  in  alkaline  soils  or  exposed 
to  alkaline  seepage  waters  should  be  given  all  i)os- 
sible  protection  by  drainage. 

6.  Seepage  waters  and  alkaline  soil  conditions 
may  be  encountered  which  will  disintegrate  concrete 
of  the  best  quality,  and  proper  consideration  should 
be  given  to  soil  and  water  conditions  and  protection 
by  drainage  and  other  means  when  it  is  proposed 
to  expose  concrete  structures  to  conditions  similar  to 
those  in  which  these  test  blocks  have  been  placed. 

7.  Al'kali  salts  are  not  uniformly  distributed 
throughout  the  soil  or  large  bodies  of  seepage  waters, 
and  it  will  be  difficult  to  determine  in  advance  the 
concentrations  to  which  a  structure  may  be  later  ex- 
posed. A  systematic  scheme  for  sampling  soils  will 
furnish  information  as  to  the  quantities  and  types  of 
salts  available  for  solution,  while  analyses  of  seepage 
waters  will  indicate  the  concentrations  present  at 
the  time  of  sampling.  Disintegration  is  brought 
about  only  i)y  those  salts  w-ihich  are  in  solution  as 
indicated  by  analyses  of  water  samples,  while  the 
st)il  analyses  merely  represent  reserve  supplies  which 
may  bring  about  changes  in  the  existing  solutions 
with  changing  conditions  of  rainfall,  flooding,  etc. 
The  problems  of  drawing  conclusions  as  to  the  most 
severe  conditions  which  may  occur  becomes  more 
difficult  when  the  source  of  supply  of  the  salt  is 
through  underground  seepage  from  some  distant 
point. 

8.  For  the  same  concentration  of  soluble  salts, 
and  for  the  same  aggregates,  resistance  of  mass  con- 
crete to  alkali  action  appears  to  vary  with  cement 
content  or  richness  of  mix,  within  the  limits  employ- 
ed in  these,  tests. 


Highways  Across  the  Rockies 

luigineers  of  the  Canadian  Xational  Parks 
IJranch  announce  that  the  Vermilion-Windermere 
section  of  the  new  motor  highway  across  the  RfKkies 
from  Calgary  is  now  nearing  completion.  This  road 
forms  the  last  link  in  the  through  highway  from  Cal- 
gary to  California,  the  opening  of  which  is  being 
eagerly  awaited  by  motorists  in  both  Canada  and  the 
United  States.  As  soon  as  it  is  open  a  circle  tour  of 
6.0CO  miles,  which  will  undoubtedly  be  one  of  the 
most  spectacular  motor  routes  on  the  continent, 
touching  three  national  parks  in  Canada  and  seven 
in  the  United  States,  will  be  made  possible. 

The  construction  of  this  road  through  one  hun- 
dred miles  of  virgin  country  in  the  heart  of  the  Cana- 
dian Rockies  is  an  engineering  feat  of  great  moment. 
I'rom  the  floor  of  the  Columibia  valley  the  road  as- 
cends 1,705  feet  to  the  summit  of  Sinclair  pass  (al- 
titude 4,660  feet)  from  which  point  it  drops  down  to 
the  Kootenay  river  1,200  feet  below.  The  second 
rise  is  the  Vermilion  pass  and  in  reaching  this  altitude 
of-5,660  feet,  an  ascent  of  approximately  1,100  feet 
is  made  in  the  last  four  miles.  The  descent  to  the 
I>(rw  valley  is  made  by  a  series  of  loops  or  "switch- 
backs." 

The  size  of  the  task  placed  before  the  engineers 
when  this  work  was  undertaken  in  1919  can  better 
be  judged  when  it  is  known  that  forty  miles  of  the 
road  had  to  be  cut  through  virgin  timber,  that  eight 
truss,  two  trestle  and  four  single-span  bridges  had 
to  be  constructed,  the  roadway  carved  through  the 
huge  walls  of  Sinclair  canyon,  and  many  other  ob- 
stacles overcome. 

When  the  Parks  Branch  took  over  the  construc- 
tion of  the  road  in  1919  about  12  miles  had  been  built 
by  the  British  Columbia  government  from  the  Co- 
lumbia valley.  Parts  of  this  section  were  widened 
and  gone  over  to  bring  it  up  to  the  standard  .set  for 
the  entire  stretch  of  93  miles.  From  the  Columbia 
valley  the  road  continues  up  to  the  Sinclair  pass 
through  the  impressive  Sinclair  canyon  with  its  tow- 
ering perpendicular  walls  of  red  hematite,  and  then 
drops  down  to  the  Kootenay  river.  It  follows  the 
Kootenay  for  about  eighteen  miles,  the  flat  bench 
making  construction  easier.  It  crosses  the  Kootenay 
at  what  is  known  as  Kootenay  Crossing  and  four 
miles  farther  on  it  reaches  the  Vermilion  and  runs 
l)arallel  to  it  past  the  mouth  of  the  Simpson,  Cross- 
ing the  Vermilion  about  fourteen  miles  from  Koot- 
enay Crossing.  It  then  continues  up  the  opposite 
bank  of  the  Vermilion  to  Marble  canyon  and  the  Ver- 
milion pass,  the  highest  altitude  reached  in  the  whole 
road.  I'Vom  there  it  drops  down  to  Castle  Mountain. 
crosses  the  Bow  river  and  runs  along  its  farther 
bank  to  Banff. 

The  new  road  o])ens  up  a  hitherto  unknown  sec- 
tion of  the  Rockies  rich  in  both  scenery  and  big 
game.  The  motorist  will  wind  in  and  out  among 
the  snow-peaks,  through  long  avenues  of  virgin  firs, 
or  along  the  edge  of  precipices  that  drop  sheer  down 
for  hundreds  of  feet. 


Hurlbut  Go's     New  Building 

The  Hurlbut  Company.  Ltd.,  Preston,  Ont..  shoe 
manufacturers,  are  completing  a  branch  plant  in  St. 
Mary's,  Ont.,  at  a  cost  of  about  $22,000.  The  building 
is  40  X  72  ft.,  two  storeys  high  and  of  mill  coastruc- 
tion. 
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Handsome    Hospital    in    Musl<:oka    Replaces 
Building  Destroyed  by  Fire 

The  Muskoka  Hospital  For  Consumptives  Will  be  Ready,  it  is 

Expected,  Early  Next  Summer — Some  Interesting 

Features  Involved  in  its  Construction 


The  new  Muskoka  Hospital  for  Consumptives,  to 
replace  buildings  destroyed  by  fire  some  months  ago, 
will  ibe  one  of  the  handsomest  buildings  erected  this 
season.  A  fair  idea  of  the  extent  of  the  hospital  pro- 
per and  the  auxiliary  buildings  is  shown  in  the  ac- 
companying photograph,  although  from  a  front  view 
one  can  scarcely  realize  the  very  large  floor  area  in- 
volved. On  the  left  the  main  hospital  building  is 
shown,  in  the  centre  the  service  building  and  on  the 
right  the  pump  and  power  house.  Another  building, 
not  shown  in  the  picture,  is  the  sewage  disposal  plant. 

The  extent  of  this  work  is  also  indicated  in  part 
by  some  figures  of  fhe  quantities  of  materials  used. 
For   example,   there    were   70,000   square    feet    of   tile 


construction  work  in  more  detail.  The  work  is  well 
along  and  it  is  hoped  that  everything  will  be  ready 
for  occupation  in  the  early  summer  of  1923. 

The  contract  is  being  carried  out  by  Messrs.  Jack- 
son-Lewis Co.  Ltd.,  general  contractors,  Toronto;  Mr. 
C.  S.  Cobb  is  the  architect. 


A  Handbook  for  Builders,    Architects  and 
Home-Makers 

Recent  scientific  research  by  its  technical  de- 
partments, the  United  States  Forest  Service,  fire  un- 
derwriters, regional   associations  of  lumber  manufac- 


A  general  panoramic  view  of  the  new  build: 


arches;  75,000  square  feet  of  tile  i)artitions  and  tile 
backing ;  240,000  exterior  face  brick ;  20,000  interior 
face  brick ;  350,000  common  and  stock  brick  and  20,- 
OGO  enamel  brick.  As  the  photograph  indicates,  the 
hospital  site  is  solid  rock  and  necessary  excavations 
were  made  by  tolasting.  An  unexpected  condition 
arose,  however,  on  the  site  of  the  service  building, 
where  was  ajjparently  an  old  water  course  that  had 
become  filled  up  with  sand  and  loose  stones.  While 
the  ends  of  this  building  are  on  solid  rock,  it  was 
necessary  to  excavate  as  much  as  20  feet,  through 
quicksand  and  running  water,  before  bed-rock  was 
reached  in  the  centre  of  the  ibuilding. 

An  imi)ortant  feature  of  the  work  was  the  provi- 
sion for  a  water  su]>ply  and  for  the  disposal  of  the 
sewage  where  some  unique  prcjblems  had  to  ibe  faced. 
In  a  fater  is.sue  we  s'hall  deal  with  this  phase  of  the 


turers  and  architects,  has  practically  revolutionized 
the  various  forms  of  wood  construction,  according  to 
the  National  Lumber  Manufacturers  Association.  To 
mention  only  one  ])hase  of  the  progress  that  has  been 
made,  it  is  calculated  that  the  fire  hazard  on  a  frame^ 
house  of  up-to-date  construction  has  been  reducec 
50  per  cent.  Nevertheless  the  majority  of  frame 
houses  are  erected  in  complete  ignorance  of  recent  de- 
velopments and  in  the  same,  unscientific,  uneconomi- 
cal and  improvident  way  that  they  were  generations 
ago. 

To  meet  this  condition  of  unused  knowledge  thej 
Association's    technical    and    research    department,    ir 
collaboration   with   the   Structural   Service    Bureau   of 
Philadelphia,  will   issue  a   series  of  uniform   publifa- 
tions  which   will   be  an   orderly   digest  in   interesting 
form  comprehending  all  tlie  available  information  on 


THE  CONTRACT  RECORD 


1077 


this  .sul)ject.  At  i)resent  there  is  no  one  place  where 
a  builder,  engineer,  architect  or  home  owner  can  find 
a  summary  of  modern  knowled^fe  of  wood  construc- 
tion. It  is  scattered  throu^^h  the  technical  ])eriodi- 
cals,  trade  brochures,  proccedinjj^s  of  societies  and  as- 
sociations, etc.  'i"he  series  will  ibe  in  several  j)arts,  of 
a  number  of  chapters  each,  under  the  general  title 
of  "Lumber  and  Its  Utilization"  and  will  ultimately 
a])])ear  in  book  form.  'J'hey  will  be  carefully  prejiar- 
ed,  well  printed  and  adequately  illustrated.  There 
will  be  no  advertising  matter  or  i)ropaganda  and  it 
will  be  entirely  ])resentative  of  facts  and  principles 
relating  to  the  proper  uses  of  wood  in  construction. 
'Jhe  distribution  will  be  without  charge,  though  only 
u|Jon  request  after  the  first  chapter,  from  jjcrsons 
likely  to  make  use  of  the  data. 

Three-Fourths  of  all  Buildings  Are  Wood 

In  part,  the  new  publications  will  be  coinj)ila- 
tions,  digests  and  reprints  of  publications  that  have 
recorded  the  results  of  current  research,  but  there 
will  be  much  new  matter  necessitated  by  the  great 
progress  recently  made  in  the  improvement  of  frame 
and    ordinary    construction    for    utility,    ])ermanence, 


Association,  is  on  the  press  and  will  be  mailed  to- 
gether with  a  prospectus  of  the  complete  series  to 
architects,  engineers,  contractors,  building  officials, 
technical  schools,  colleges,  libraries  and  trade  pub- 
lications. 

Personal   Liability   for   Fires 

There  will  follow  next  in  the  series  several  chapt- 
ers on  fire  prevention,  the  first  of  which  will  deal 
with  the  suggestion,  still  rather  novel  on  this  contin- 
ent, of  im])osing  per.sonal  liability  for  preventable 
fires.  Copies  of  existing  laws  and  ordinances  on  this 
subject  are  given  and  the  hope  is  expressed  that  such 
legislation  will  tend  to  exert  a  profound  influence 
"in  correcting  the  defects  of  character  which  make 
for  America  so  unfavorable  a  showing  among  the 
more  prudent  nations  of  the  world."  The  second 
chapter  in  this  series  deals  in  detail  with  forms  of 
construction  that  tend  to  stop  or  prevent  fires  in  both 
frame  and  ordinary  construction.  Chapter  III  deals 
particularly  with  chimneys,  flues  and  fireplaces. 
Chapter  IV  discusses  household  heating  and  light- 
ing hazards  and  includes  recommendation  for  the  in- 
stallation and  protection  of  cooking  stoves  and  rang- 
es, heating  apparatus,  pipes,  registers,  steam  and  hot 


ig  the  Muskoka  Hospital  for  consumptives. 


beauty,  and  immunity  from  fire,  as  well  as  in  the 
changing  forms  and  species  of  materials.  Moreover, 
the  occasional  publications  have  elicited  many  help- 
ful criticisms  and  suggestions  from  architects,  engi- 
neers, builders,,  educational  authorities  and  others, 
of   which    this   revision   will   take   advantage. 

Wood  is  Indispensable 

.\s  three-fourths  of  all  structures  are  of  frame 
construction,  and  wood  remains  the  most  economical 
structural  material  throughout  the  country,  it  is  con- 
sidered generally  helpful  to  assemble  in  convenient 
form  some  of  the  essential  knowledge  and  principles 
regarding  its  utilization. 

The  first  chapter,  which  is  devoted  to  an  account 
of  the  purposes  and  technical,  educational  and  inform- 
ative  work   of   the    National    Lumber   Manufacturers 


water  pipes,  gas  and  electrical  appliances,  etc. 

It  is  pointed  out  that  wood  is  indispensable  to 
.suitable  and  economical  housing,  even  though  the  e<li- 
fice  itself  is  of  so-called  non-combustible  material; 
that  it  took  centuries  to  produce  the  trees  from  which 
the  lumber  comes  and  that  an  infinite  amount  of  labor 
and  care  goes  into  the  manufacture  of  lumber,  and 
construction,  with  no  corresponding  effort  for  its 
protection  and  preservation.  It  is  only  by  making 
every  board  go  as  far  and  last  as  long  as  possible  that 
the  country  can  endure  with  any  degree  of  comfort 
and  convenience  the  future  years  of  lumber  scarcity. 
One  of  the  major  purposes  of  the  forthcoming  pub- 
lications is  to  promote  economy  and  conservation  in 
the  uses  of  wood,  which  are  the  essential  concomit- 
ants of  forest  conservation. 
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Cinder  Concrete  Block  Stands  Fire  Test 

The  Underwriters'  Laboratories  Endorse  Blocks  of  One  Part  Cement  to  Six 

Parts  of  Crushed  Cinders — Results  are  Very  Favorable  to  the 

Use  of  Such  Blocks  for  Building  Purposes 


The  Underwriters  Laiboratories  has  issued  a  re- 
port favorable  to  the  structural  and  fire-resisting 
qualities  of  the  cinder  concrete  ])lock  made  under  a 
license  of  F.  J.  Straub,  of  New  Kensington,  Pa.,  the 
holder  of  U.  S.  patent  No.  1,212,840.  These  blocks 
are  made  in  standard  8  x  8  x  16-in.  and  8  x  8  x  8-in. 
hollow  shapes  and  standard  4  x  8  x  16-in.  and  8  x  8  x 
16-in.  solid  shapes  of  a  mixture  of  one  part  portland 
cement  and   six   parts  crushed  cinders. 

The  tests  made  were  the  standard  fire  tests  con- 
ducted by  the  Underwriters  Laboratories ;  that  is,  a 
straight  fire  exposure  of  3  hr.  42  min.  on  a  10x1 1-ft. 
panel,  a  fire  and  hose  stream  test  on  the  wall  after  be- 
ing! subjected  to  fire  test  for  1  hr.,  impact  test  of  the 
panel,  and  absorption  and  compression  tests  of  the 
indi\idual  blocks. 

In  the  description  of  the  test  block  the  report 
reads : 

The  cinders  which  were  stated  to  be  ordinary 
runof-iboiler  product  resulting  from  the  more  or  less 
complete  burning  of  soft  coal  were  a  mixture  of  ma- 
terial of  varying  grades  of  fineness  ranging  from 
dust  that  would  pass  a  100-mesh  sieve  to  pieces  that 
would  just  pass  a  3/8-in  screen.  Approximately  40 
per  cent  by  weight  passed  a  20-mesh  screen.  The 
presence  of  a  considerable  amount  of  unburned  car- 
bon was  apparent  on  visual  examination.  Chemical 
analysis  showed  the  presence  of  sulphur  amounting 
to  about  0.7  per  cent  of  the  dry. weight  of  the  cin- 
ders and  of  coal  and  coke  amounting  to  between  18 
and  19  per  cent. 

The  700  blocks  examined  in  the  Chicago  freight 
house  after  shimpent  from  York,  Pa.,  were  undamag- 
ed exce[)t  in  minor  particulars.  The  blocks  were  of 
a  dull  slate  gray  color  and  of  a  rough  pitted  texture 
characteristic  of  lean  cinder  concrete.  The 
particles  of  cinder  aggregate  appeared  to  be  com- 
pletely covered  by  the  cement.  Rough  handling  of 
the  dry  blocks  caused  the  separation  of  small  par- 
ticles from  the  surfaces,  but  no  ordinary  rough  us- 
age caused  breakage.  Nails  were  driven  into  the 
blocks  without  difficulty  and  without  causing  spall- 
ing,  chipping,  or  cracking. 

The  report  makes  the  following  conclusions: 

Fire   Retardant   Properties 

Straub  cinder  concrete  blocks  constructed  of  the 
materials  and  by  the  methods  described  in  this  re- 
port, can  be  employed  for  the  construction  of  ex- 
terior or  interior  walls,  bearing  or  non-bearing,  which 
when  exposed  to  fire  on  either  side  will  prevent  the 
passage  of  flame  through  the  walls  and  function  as 
a  barrier  to  the  spread  of  fire  by  heat  conduction  for 
at  least  2J^  hours.  Application  of  hose  stream  to 
either  side  of  the  wall  during  the  first  hour  of  fire 
exposure  will  not  seriously  impair  its  fire  resistance. 

No  flame  passage  occurred  during  the  fire  endur- 
ance test  and  no  through  openings  were  found.  The 
critical  temperature  of  300  deg.  F.  was  reached  on  the 
unexposed  face  at  2  hr.  58  min. 

The  blocks  may  be  shipped  in  bulk  without  ma- 
terial injury.  They  may  be  handled  without  diffi- 
culty and  installed  rapidly  by  any  competent  brick- 


layer using  ordinary  tools.  I'^ch  of  the  two  10  x  li- 
ft, test  walls  erected  in  the  laboratories  was  com- 
pleted  in  about  2)<2   hours. 

Durability 

The  blocks  are  capable  of  withstanding  long-con- 
tinued exposure  to  weather  conditions  without  ma- 
terial deviation. 

Specimen  blocks  were  subjected  to  rather  exten- 
sive series  of  tests  involving  saturation,  freezing, 
thawing  and  drying.  No  visible  deterioration  was 
caused  by  any  of  these  tests.  Compression  tests  made 
on  blocks  subjected  five  times  to  saturation,  freez- 
ing and  thawing,  and  then  three  times  to  saturation, 
and  drying,  showed  an  average  crushing  strength  of 
7.^0  lb.  ])cr  square  inch  ond  a  minimum  of  580  lb.  per 
square  inch  of  the  gross  sectional  area.  These  values 
may  be  compared  with  the  average  of  815  lb.  per 
square  inch  and  the  minimum  of  650  lb.  per  square 
inch  the  case  of  blocks  that  had  not  been  saturated. 
It  is  believed  that  these  differences  are  not  signifi- 
cant in  view  of  the  characteristic  variations  in  com- 
])ressive  strength  commonly  shown  by  tests  of  con- 
crete products. 

Strength 

The  strength  of  the  blocks  is  sufficient  to  war- 
rant their  use  in  bearing  or  non-bearing  walls  within 
the  limitations  commonly  recognized  as  applying  to 
materials  of  this  character. 

In  general  concrete  blocks  are  considered  suitable 
only  for  buildings  of  moderate  height  and  with  types 
of  floor  construction  and  of  occupancy  that  will  im- 
])ose  loads  on  the  walk  well  within  safe  limits  for 
Straub  blocks. 

It  is  believed  that  there  are  not  thus  far  any  gen- 
erally accepted  specifications  regarding  the  crushing 
strength  of  cinder  concrete  blocks.  The  building  code 
recommended  by  the  National  Board  of  Fire  Under- 
writers states  that  the  average  compressive  strength 
for  concrete  blocks  when  tested  with  the  cells  verti- 
cal, shall  be  not  less  than  800  lb.  per  square  inch.  The 
blocks  forming  the  subject  of  this  report  had  an  aver- 
age rushing  strength  of  815  lb.  per  square  inch. 

The  effects  of  the  impact  test  were  purely  local. 

Uniformity 

The  blocks  can  be  produced  commercially  with 
the  degree  of  uniformity  sufficient  for  the  purposes 
for  which  the  material  is  intended. 

The  dimensions  of  the  !)locks  are  determined  by 
the  dimensions  of  the  forms  in  which  they  are  cast. 
The  density  and  the  compressive  strength  are  sub- 
jected to  variation  within  rather  wide  limits.  In  the 
case  of  the  blocks  employed  in  the  examinations  and 
tests  described  in  this  report,  all  being  the  product 
of  the  same  plant,  examination  of  12  blocks  showed 
weights  varying  from  16  to  25  per  cent.  Compression 
tests  showed  ultimate  crushing  strength  varying  from 
650  to  1,140  lb.  per  square  inch  of  gross  sectional 
area.  The  cinders  employed  in  the  mixing  of  the 
concrete  were  of  rather  inferior  grade  with  18  to  19 
per  cent  combustible  material,   the   presence  of  un- 
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Inirned  coal  or  coke  beinj^  evident  on  visual  examina- 
tion. Ap])roximateIy  40  per  cent  by  weight  of  the 
cinders  passed  a  20-niesh  sieve.  The  results  of  the 
test  made  on  the  blocks  emjjloying  this  inferior  aggre- 


gate and  a  rather  small  jjrcjportion  of  cement,  were 
so  favorable,  notwithstanding  the  variation  in  wjme 
inii)ortant  properties,  as  to  justify  the  t/jjinion  that 
the  variations  noted  are  within  permissible  limits. 


Resistance    to  Fire   of   Concrete  and 

Reinforced  Concrete 


'I'he  (|uestion  of  the  resistance  t(j  fire  of  concrete 
and  reinforced  concrete  was  dealt  with  in  a  paper  by 
Professor  1"'.  C.  Lea,  D.Sc,  and  Dr.  R.  li.  .Stradling, 
Ph. I.).,  M.Sc,  considered  at  a  sitting  of  Section  G 
(engineering)  at  the  recent  British  Association  meet- 
ing at  Hull. 

The  pa])er  was  briefly  outlined  by  Dr.  Stradling. 
It  described  a  series  of  ex])criments  carried  out  in 
the  Department  of  Civil  luigineering  of  the  University 
of  Birniiiighani.  with  the  object  of  investigating  the 
effect  of  high  temperature  on  Portland  cement  con- 
crete, plain  and  reinforced.  "The  Surveyor"  contains 
the  following  review. 

In  considering  the  eiifect  of  fire  u[)on  reinforced 
concrete,  said  the  authors,  the  problem  can  be  stated 
under  two  headings:  (1)  Is  it  [jossible  to  make  con- 
crete which  shall  retain  its  strength  during  and  after 
exposure  to  the  high  temperatures  liable  to  occur  in 
a  building  fire?  and  (2)  is  it  possible  to  prevent  the 
steel  from  reaching  such  a  temperature  that  its 
strength  is  reduced  to  or  below  that  recpiired  to  carry 
the  loads  occuring  in  the  building?  In  a  previous 
paper,  one  of  the  authors  has  already  shown  that  mild 
steel  at  temperatures  of  little  more  than  600  deg.  C. 
has  a  very  low  breaking  stress,  and  that,  assuming 
the  concrete  itself  conducts  heat  sufficiently  to  allow 
the  temperature  of  the  steel  to  rise  to  more  than  600 
deg.  C,  a  loaded  structure  is  almost  bound  to  fail. 
It  was  also  shown  that  when  the  surface  of  concrete 
is  exposed  to  certain  temperatures  for  periods  of  from 
one  to  four  hours  the  temperature  of  steel  at  given 
distances  from  the  heated  surface  reached  the  danger- 
ous temperature,  and  that  the  concrete  itself  was  very 
seriously  affected  by  exi)osure  to  temperature. 

The  following  details  are  connected  chiefly  with 
the  first  of  the  two  headings  mentioned.  Concrete 
essentially  consists  of  fragments  of  stone  held  to- 
gether by  a  network  of  mortar,  which  in  itself  is  a 
finer  aggregation,  consisting  of  fine  grains  of  sand 
"stuck"  together  by  Portland  cement.  An  examina- 
tion of  concrete  shows  that  it  is  very  porous.  The 
mode  of  failure  of  concrete  may  be  (1)  that  if  the 
finer  aggregation  of  mortar  is  caused  to  fail,  the  whole 
mass  will  be  disintegrated  ijuite  independently  of  any 
effect  the  coarse  aggregate  may  have ;  and  (2)  if  all 
the  stones  Eire  covered  with  cement,  no  increase  in 
total  volume  can  take  place  unless  the  cement  itself 
expands.  When  expansion  takes  place,  the  stresses 
will  be  produced  in  the  coating  cement,  and  in  the 
aggregate,  unless  the  expansion  of  the  cement  is  ex- 
actly equal  to  that  of  the  aggregate.  These  stresses 
may  be  sufficient  to  cause  cracking  of  the  cement, 
or,  when  cooling  takes  place,  may  lead  to  separation 
between  adjacent  boundaries. 

High  Temperature  Effects 

The  authors  then  considered  briefly  and  mathe- 
matically the  effect  pf  high  temperatures  on  mortars, 


the  relative  movements  of  cement  and  sand  grains, 
the  co-efficient  of  expansion  of  sand  grains  and  of 
cement,  the  relative  proportion  of  cement  and  sand, 
the  external  pressure  on  the  spherical  envelopes  sur- 
rounding the  sand  grains,  the  elastic  constants  of  cem- 
ent and  sand,  and  the  effect  of  heat  on  hydrated  and 
hardened  Portland  cement.  Sumnierizing  the  data 
collected,  they  put  forward  for  c<jnsideration  the  fol- 
lowing as  a  short  statement  of  the  various  factors 
which  effect  the  failure  of  cement-sand  (quartz) 
mortars  or  concretes:  The  eflfect  of  temperature 
range  of  0  to  9S  deg.  C.  on  cement  is  that  it  expands 
at  about  the  same  rate  as  steel,  but  probably  increases 
in  strength:  sand  (quartz)  also  exi)ands,  but  the  re- 
lative exi)ansion  is  not  yet  sufficient  to  cause  failure. 
At  100  deg.  C.  cement  begins  to  contract,  and  if  held 
at  this  temperature  the  total  contraction  is  greater 
than  the  previous  expansion.  Sand  probably  remains 
constant.  The  authors  say  that  this  point  is  sufficient 
to  cause  failure  if  the  sand  particles  were  completely 
coivered  and  isolated.  .\t  100  to  300  deg.  C.  cement 
is  still  contracting,  the  total  at  300  deg.  being  about 
two  and  a  half  times  as  much  as  expansion  up  to  100 
deg.  Sand,  on  the  other  hand,  is  still  expanding.  H 
failure  has  not  occurred  at  100  deg.  C,  the  mortar 
usually  starts  to  fail  during  this  range.  From  300  to 
491  deg.  C.  the  cement  is  still  contracting,  and  it  is 
.suggested  that  the  Ca(OH).  probably  disintegrates 
during  this  range.  The  sand  is  still  expanding.  Seri- 
ous failure  usually  starts  in  this  range.  A  temperature 
of  491  deg.  C.  is  the  apparent  change  point  for  cement, 
and  it  commences  to  expand.  From  491  to  575  deg. 
C.  both  cement  and  sand  are  still  expanding,  and  at 
575  deg.  C.  there  is  a  change  of  a  quartz  to  b  quartz, 
with  linear  expansion  of  about  0.4  per  cent.  This 
usually  completes  the  failure,  if  not  already  completed. 

Experiments  have  been  carried  out  with  a  view 
to  showing  the  reduction  in  strength  of  sand-cement 
mortars  and  concrete,  three  sets  of  mortars  being 
used  for  the  purpo.se.  The  results  bring  out  verv 
clearly  the  increases  in  strength  due  to  the  "drying 
out"  of  the  cement  just  below  100  deg.  C.  The  amount 
of  this  increase  is  probably  not  a  definite  quantity, 
but  depends  very  largely  on  the  time  of  exposure  at 
the  temperature. 

It  is  shown  that  concretes  as  ordinarily  used  in 
practice  to-day,  containing  quartz  sand  as  a  fine  ag- 
gregate, lose  about  20  per  cent,  of  their  strength  when 
heated  up  to  a  temperature  of  550  deg.  C.  .Above  this 
temperature  the  loss  in  strength  is  verv  much  greater. 
and  at  about  700  deg.  C.  the  loss  is  of  the  order  of 
70  to  80  per  cent.  It  is  suggested  that  this  is  probably 
due  to  the  expansion  of  the  quartz  at  575  deg.  C,  when 
the  ab  transformation  takes  place,  ^^uch  more  fire- 
resistant  concretes  can  be  made  by  using  a  fine  ag- 
gregate made  oi  brick  or  natural  rock  (such  as  basalts 
or  dolerites).  which  do  not  contain  free  quartz  in  any 
large  quantities.    The  loss  with  such  materia!  is  onl'v 
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of  the  order  of  30  to  40  per  cent,  at  700  deg.  C.  and 
even    higher.      It    is    pointed    out,    however,    that    al- 
though these  special  concretes  may  carry  their  load 
during  a  fire,  yet  the  after-eiYects  may   be   sufificient 
to  cause  failure;  these  are  discussed  at  a  later  stage. 
As  a  result  of  the   experiments   carried  out,   said 
the  authors,  it  would  appear  that  it  is  possible  to  make 
a  concrete   which   retains   sufficient  strength   at   high 
temperatures  to  carry  the  full  loads  imposed  by  ordi- 
nary design  methods,  ])rovided  the  temperatures  are 
not  above  900  to  1,000  deg.  C,  average  values  to  be 
reached   in   building  fires.     But   such   an   assumption 
is  only  valid  for  the  condition  imposed  upon  the  con- 
crete during  the  experiments.    The  experimental  con- 
ditions which  differ  from  practical  ones  were  mainly 
two — namely   ( 1 )  concrete  only  was  used  in  the  ex- 
periments, and  not  associated  with   steel,  as  is  usual 
in  most  building  work  now;  and  (2)  the  strength  was 
measured  within   a  few   hours  of  the   cooling-  of  the 
specimens,  which  were  allowed  to  cool  in  the  furnace. 
There  are  two  further  considerations  which  are  of 
supreme  importance  in  reinforced  concrete  work,  con- 
sidered  as   a   fire-resisting   material.      These   are    the 
effect  of  rise  of  temperature   on  reinforced   concrete, 
and  the  after-effects  of  fire  on  concrete.     As  to  the 
first,  with  the  amount  of  cover  of  concrete  ordinarily 
allowed  in   design   it  is   somewhat   doubtful   whether 
the  question  of  heat  conductivity  of  the   concrete  is 
of  primary  importance.    The  "spalling  oft"  of  the  con- 
crete from  the  steel  reinforcement,  will  in  many  cases 
occur   long  before   the   temperature   of   the   steel   can 
have  risen  to  the  degree  which  is  dangerous  (contrac- 
tion of  the  concrete  begins  to  occur  at  about  100  deg. 
C,  whereas  the  steel  embedded  in  the  concrete  still 
continues  to  expand  as  the  temperature  rises).     One 
of  the  authors  has  observed  tests  of  large  size  slabs 
under  fire  conditions,  in  which  spalling  nearly  always, 
if  not  always,   preceded    failure.     The   structure   will 
fail  due  to  the  steel  being  heated  to  a  point  at  which 
its  strength  is  seriously  aftected,  but  this  will  usually 
happen  by   direct   contact  with   the   fire,   and   not   by 
the  .heat   conducted   by   the   concrete.      If  a   concrete 
which    will    not    s])all    can    be    discovered,    the    con- 
ductivity  will  be  the   only   menace,   and   not   by   any 
means  such  a  serious  one.     This  action  is  most  seri- 
ous  on    the    under    side   of   beams    and    the    sides   of 
columns.   It  might  be  possible  to  counteract  this  effect 
by  increasing  the  cover,  but  without  actual  large  scale 
experiments   it    is   not   possible    to    say.      Probably   a 
kind  of  burnt  clay  cover  separated  from  the  concrete 
by  an  air  space  or  slag  wool  packed  layer  might  be  a 
solution,   but   again,    full-scale    experiments    are    re- 
quired.    It  can  now  be  said  that  the  small-scale  ex- 
periments  have    shown    that   much   money    has    been 
wasted  in  large-scale  experiments  which  were  carried 
out  in  an  empirical  manner  without  any  real  know- 
ledge of  the  fundamentals  of  the  probelm. 

After  Effects  of  Fire 
As  to  the  after  effects  of  fire  on  concrete,  the  im- 
portance of  this  cannot  be  over-estimated.  Even 
though  it  might  be  possible  to  make  a  concrete  by 
using  burnt  clay  products  or  dolerites,  which  will 
stand  its  full  load  at  the  time  of  the  conffagration, 
when  the  question  has  to  be  faced  as  to  whether  the 
building  is  afterwards  safe,  and  if  not,  how  much  of 
it  should  be  demolished  and  rebuilt,  the  answer  would 
not  appear  to  be  very  encouraging.  In  the  opinion 
of  the  authors  the  next  work  in  this  connection  should 
be  done  with  full-size  specimens,  because,  in  addition 


to  the  fundamental  principles  upon  which  answer  to 
the  problem  must  deiiend,  there  are  further  factors 
which  cannot  satisfactorily  be  reproduced  under 
laboratory  conditions  of  the  ordinary  type.  So  far 
as  the  present  results  are  concerned,  the  authors  sub- 
mit that  reinforced  concrete  as  at  present  carried  out 
in  practice  is  anything  but  fire-resisting,  and  the  tem- 
perature of  primary  imijortance  is  a  comparatively  low 
one,  ])robably  about  400  deg.  C,  this  being  the  ap- 
proximate temperature  of  the  dissociation  of  calcium 
hydrate.  (The  explanation  of  the  phenomenon  that 
concrete  blocks  cracked  and  crumbled  after  having 
been  subjected  to  high  temperatures  can  be  found  in 
the  fact  that  one  of  the  chief  products  of  hydration 
of  Portland  cement  is  calcium  hydrate.  This  disso- 
ciates into  cjuicklime  and  water  at  about  -WO  deg.  C, 
and  this  is  accomjjanied  by  a  contraction  of  the  con- 
crete. Concrete  is  porous,  and  the  air  getting  in  will 
carry  moisture  with  it.  The  moisture  will  hydrate 
the  quicklime  again,  and  the  product  of  hydration 
(Ca(0H)2  occupies  a  considerably  greater  volume, 
and  thus  causes  the  concrete  to  crack,  split,  and  ulti- 
mately to  crumble.) 

It  is  suggested  that  extremely  careful  and  very 
skilful  examination  of  reinforced  concrete  structures 
after  a  fire  is  required  in  order  to  ascertain  the  after- 
effects, and  it  is  highly  probable  that  the  original 
factor  of  safety  can  never  be  replaced  in  the  building 
structure  except  by  complete  reconstruction. 

Professor  Lea,  dealing  with  the  reasons  for  carry- 
ing out  the  experiments,  said  that  the  Artierican, 
German  and  British  governments  had  spent  an  enor- 
mous simi  of  money  on  large-scale  experiments  with 
a  view  to  finding  materials  which  could  be  really  called 
fire-resisting.  He  was  invited  to  join  the  British  Fire 
Prevention  Committee.  He  pointed  out  to  the  com- 
mittee that  they  were  merely  getting  eminrical  results 
without  getting  nearer  to  the  real  fundamental  diffi- 
culties of  the  problem.  Therefore,  the  large-scale  ex- 
jjeriments  were  stopped,  and  fundamental  researches 
were  carried  out,  which  he  hoped  would  continue. 


Leyland  Motors  Limited  Remove  to 
New  Premises 

Leyland  Motors  Limited  are  removing  from  108- 
110  Duchess  St.,  Toronto,  to  newly  built  and  more  ac- 
commodating premises  at  100  St.  Patrick  St.,  Toronto. 
In  making  this  announcement  it  is  interesting  to  ob- 
serve the  remarkable  progress  the  Leyland  truck  has 
made  in  Canada.  A  large  fleet  of  these  trucks  is  own- 
ed by  the  government  who  employ  them  in  the  Ser- 
vice of  the  Canadian  Air  Force  and  the  Canadian 
militia.  The  servicing  of  these  trucks  alone  requires 
adequate  organization  to  deal  with  the  government's 
requirements.  The  company  also  count  amongst  their 
owners  in  Canada  some  of  the  biggest  and  best  known 
merchants. 

We  are  informed  by  the  company  that  a  bigger 
Iiroportion  of  the  assembling  of  the  Leyland  chassis 
is  now  done  in  Canada  than  heretofore.  The  labor 
employed  in  the  Canadian  depots  is  all  skilled  and 
the  management  only  employs  men  who  have  served 
their  time  at  their  respective  trades.  Branches  have 
recently  been  opened  at  Montreal  and  Vancouver. 

It  is  interesting  to  observe  that  the  price  of  Ley- 
land  trucks  is  competitive  with  the  front  rank  Ameri- 
can machines.     In  many  quarters  it  has  been  thought 
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that  the  Leyland  is  hijifher  in  price  than  other  good 
machines,  but  this  im])ression  is  erroneous. 

The  Leyland  comi)any  were  the  first,  if  not  the 
only  firm,  to  foresee  the  advisability  of  controlling  all 
the  sur])lus  war  eciuipment  of  their  manufacture, 
'i'hey  therefore  purchased  back  from  the  government 


more  than  2,000  VV.  D.  subsidy  type  Leyland  chassis 
and  passed  them  through  a  specially  equipped  factory 
and  reconditioned  them  to  a  point  of  newness  which 
enabled  the  company  to  sell  them  to  the  public  with 
the  same  guarantee  as '  that  given  with  brand  new 
machines. 


Serious  Ravages  of  the  Marine  Borer 

J.  A.  Godere  of  the  Forest  Products  Labortories  of  Canada  Describes 
How  Structures  are  Destroyed  by  These  Organisms  and 
How  They  May  be  Protected 


J.  A.  Codere,  specialist  in  wood  preservation  for 
the  Forest  I'roducts  Laboratories  of  Canada,  Mon- 
treal, read  an  interesting  i)aper  on  October  18,  before 
a  rei)resentative  gatliering  of  the  St.  John,  N.  B., 
branch  of  the  F-ngineering  Institute  of  Canada.  The 
I)a[)er  was  most  instructive  and  lantern  slides  illus- 
trated the  ravages  of  the  marine  jjorer  among  build- 
ings, railroad  trestles  and  pilings  in  and  adjacent  to 
the  salt  water. 

The  speaker  first  described  the  body  of  the  borer, 
showing  specimens  of  the  species  and  the  manner  in 
which  the  pest  accomplishes  its  deadly  work.  The 
mouth  is  cylindrical  in  shape  with  a  pallet  inside. 
I'araJlel  ridges  of  sharp  shell,  strengthened  by  suc- 
ceeding layers  of  shell  cover  the  mouth,  which  is 
opened  and  clf)sed.by  muscles  while  the  boring  is  in 
progress. 

A  slide  was  shown,  portraying  the  UKnith,  gills 
and  dorsal  cavity  leading  to  the  disciiarging  sy|)hon. 
.'Ks  the  borer  eats  its  way  into  the  w(x)d  the  chips 
pass  through  the  body,  but  do  not  constitute  the  food 
of  the  animal.  It  bores  for  a  home,  and  while  boring 
a  continuous  stream  of  sea  water  or  moist  extracts 
pass  through  its  digestive  system. 

The  borer  enters  the  timber  in  a  horizontal  man- 
ner and  when  inside  starts  to  bore  a  vertical  direc- 
tion. One  specimen  on  entering  the  wood  leaves  only 
a  pinhole  in  its  wake  and  the  deadly  work  would  not 
be  noticeaible  from  the  outside. 

Long  experience  has  shown  that  in  the  preserva- 
tion of  wharf  piling  and  railroad  trestles,  creosote 
has  proven  its  value  against  the  inroads  of  marine 
l)orers.  Some  varieties  of  timber  do  not  take  easily 
to  the  absorption  of  creosote,  whereas  birch,  pine 
and  poplar  not  only  freely  take  in  the  preservative  but 
are  ranked  among  the  best  water  resisting  timber 
used  in  ])iling.  S|)ruce  and  hemlock  do  not  readily 
absorb  the  creosote.  Timbers  to  be  used  in  the  water 
front  should  be  seasoned  and  piled  on  skids  ten  in- 
ches from  the  ground  and  separated  by  a  strij)  two 
inches  wide  to  permit  of  a  passage  of  air. 
Creosote  Treatment 

Treating  of  timber  with  the  st)lution  is  carried  on 
by  two  methods  namely  the  open  tank  method  and 
the  compressed  air  system  of  forcing  the  creosote 
into  the  wood.  Slides  were  thrown  on  the  screen 
showing  l)oth  the  open  tanks  of  the  hot  and  cold 
fluid  and  cylinders  into  which  the  |>ilos  were  placed 
subject  to  a  pressure  of  boiling  hot  creosote  200  lbs. 
to  the  square  inch.  In  treating  the  piles  it  is  e(|ually 
necessary  to  treat  both  the  upper  and  the  lower  por- 
tion so  that  the  upjier  end  will  not  be  corroded  with 
fungus.  The  latter  is  a  i)lant  which  sends  roots  into 
the   wood  eating  away   the   substance   of   the   timber. 

The  C.   V.  R.  ha\e  a  large  plant  at  Sudbury  and 


have  treated  during  the  past  year  over  one  million 
and  a  half  of  hemlock  and  pine  railroad  ties.  The 
ties  are  loaded  onto  steel  cars  and  run  into  cylinders. 
Slides  showing  small  commercial  plants  treating 
boards  and  small  lumber  were  shown.  .After  the 
ere  jsote  has  been  injected  the  timber  is  cooled  for 
five  or  six  hours  and  to  determine  the  depth  to  which 
the  solution  has  permeated  an  auger  is  used.  Care 
must  be  used  when  handling  the  treated  timber  with 
pcavies  and  hooks  that  no  holes  are  exposed  to  the 
borer  which  is  quick  to  see  an  opportunity.  Brackets 
and  fastenings  under  water  should  be  avoided  as 
they  tend  to  afford  an  opening  through  the  creosote 
zone. 

The  maple  and  sap  wood  cedar  shingles  are  not 
affected  to  any  extent  by  creosote.  In  the  case  of 
the  maple  when  subjected  to  the  pressure  system 
of  treating,  the  penetration  of  the  surface  is  hardly 
discernible  and  layers  of  creosote  are  formed  on  the 
inside.  A  cedar  shingle  under  250  Jbs.  pressure  came 
out  perfectly  dry.  There  is  no  solution  to  the  fact 
that  some  timbers  will  take  the  solution  readily  and 
others  will  not. 

The  paper  was  particularly  interesting  and  in- 
structive to  those  of  the  Engineering  Institute  who 
are  connected  with  the  Publk  Works  and  harbor  and 
ferry  departments  of  the  city. 


American  Good  Roads  Congress 

.■\n  organization,  insuring  conditions  that  will  be 
as  nearly  one  hundred  per  cent  perfect  as  possible, 
is  being  formed  by  the  .\merican  Road  Builders'  As- 
sociation to  handle  the  arrangement  for  the  Thir- 
teenth .American  Good  Roads  Congress  and  Four- 
teenth National  Ciood  Roads  Show,  to  be  held  in 
Chicago  on  January  15  to  VK  1923.  While  most  of 
the  important  features  of  last  year's  show  will  be 
retained,  many  new  and  novel  features  will  be  added. 
The  program  for  the  congress  has  been  revolutioniz- 
ed and  instead  of  holding  the  sessions  at  the  Chicago 
Coliseum  where  the  show  will  be  housed,  they  will 
be  held  at  the  Congress  Hotel.  It  is  believed  that 
this  will  insure  a  better  attendance  at  each  session 
while  the  show  will  continue  without  interruption. 
The  arrangement,  too,- will  eliminate  all  the  noises 
heretofore  so  disturbing  to  the  speakers  and  con- 
vention  delegates. 

.Almost  immediately  following  the  last  congress 
and  show  the  .American  Road  Builders'  .Association 
revised  its  Constitution  and  by-laws  to  some  extent 
and  elected  new  officers  and  directors.  Meanwhile 
exhibitors  at  the  last  good  road  show  perfected  the 
Highway     Industries     I-ixhibitors'    .Association,     with 
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headquarters  in  Chicago,  for  better  co-ojjeration  in 
making  the  next  show  a  greater  success  than  any 
held  heretofore.  The  executive  committee  of  the 
A.R.B./V.  created  a  special  convention  and  show  com- 
mittee to  have  supervision  Of  all  arrangements  for 
both  of  next  year's  events.  The  general  committee 
has  created  a  number  of  sub-committees  on  program, 
reception  and  hotel,  entertainment,  registration,  ex- 
hibits, banquet,  local  press,  transportation  and  gen- 
eral publicity.  Each  sub-committee  will  be  composed 
of  active  members  of  the  road  builders'  organization 
who  have  had  exjierience  with  ])ast  expositions  and 
conventions. 

The  exhibits  committee  has  employed  a  profes- 
sional director  of  exhiibits  and  the  publicity  commit- 
tee has  employed  an  ex])eritnced  iniblicity  man  as 
director  of  publicity. 

According  to  chairman  Upham  of  the  general  ar- 
rangements committee  the  chief  difficulty  will  'be  in 
providing  space  for  all  the  exhibits,  though  arrange- 
ments will  be  made  for  all  the  additional  space  that 
it  is  possible  to  obtain.  "The  program  for  the  con- 
gress," said  Mr.  Upham,  "as  it  is  now  being  worked 
out,  will  be  entirely  different  from  any  that  we  have 
had  heretofore.  Instead  of  avoiding  controversial 
subjects  as  in  the  past,  the  program  will  consist  of 
controversial  subjects  of  vital  interest  to  the  whole 
road-building  industry.  This  will  heighten  interest 
in  the  sessions  and  will  provoke  interesting  and  in- 
formative  oral   discussions. 

"The  Highway  Industries  Exhibitors'  Associa- 
tion," continued  Mr.  Upham,  "is  working  in  close 
touch  with  those  in  active  charge  of  the  arrange- 
ments. We  expect  to  conduct  a  publicity  campaign 
with  more  far-reaching  effect  and  greater  compelling 
force  than  any  heretofore  and  I  believe  the  attendance 
will  breaik  all  records." 

The  general  offices  of  the  American  Road  Build- 
ers' Association  have  been  moved  from  11  Waverly 
Place,  New  York,  to  37  West  Thirty-ninth  St.,  New 
York,  and  while  the  work  of  arranging  for  the  con- 
gress and  show,  for  the  most  part,  will  be  carried  on 
there,  headquarters  will  be  opened  in  Chicago  at  an 
early  date. 


How  to  Slake  Lime 

The  American  Society  for  Testing  Materials  has 
drawn  up  a  set  of  directions  for  slaking  lime.  It 
sometimes  happens  that  a  new  man  on  the  job  will 
ruin  a  good  batch  of  lime  by  burning  or  drowning  it. 
Such  conditions  should  not  occur,  and  if  he  could  be 
given  some  simple  instructions  as  to  a  practical  way 
of  determining  how  much  water  to  use,  and  how  to 
use  it,  he  could  follow  them  and  make  the  best  use  of 
the  materials. 

The  following  general  directions,  prepared  by  the 
committee,  apply  to  lime  in  general,  and  will  prove 
invaluable  to  the  bviilder.  They  may  need  to  be  varied 
to  meet  special  conditions,  and  actual  experience  is  a 
better  guide  than  fixed  rules. 

"(a)  Introduction. — Different  kinds  of  lime  vary 
considerably  in  the  way  in  which  they  behave  with 
water.  A  little  supervision  over  the  operation  of  slak- 
ing will  amply  pay  for  itself  by  insuring  the  produc- 
tion of  the  greatest  possible  quantity,  and  the  best 
possible  quality,  of  puttyj  To  find  out  how  to  slake 
a  new  lot  of  lime,  it  is  safest  to  try  a  little  of  it  and 


see  how  it  works.  Since  different  lots  of  the  same 
brand  of  lime  vary  somewhat,  and  since  the  weather 
conditions  at  the  time  have  a  decided  influence,  it  is 
wise  to  try  a  sample  from  each  lot  used,  whether  you 
are  familiar  with  the  brand  or  not. 

"(b)  Classification  of  limes. — In  a  bucket  put  two 
or  three  lumps  of  lime  about  the  size  of  your  fist, 
or,  in  the  case  of  granular  lime,  an  equivalent  amount. 
Add  enough  water  to  just  barely  cover  the  lime,  and 
note  how  long  it  takes  for  slaking  to  begin.  Slaking 
has  begun  when  pieces  split  off  from  the  lumps  or 
when  the  lumps  crumble.  For  the  test,  use  water  of 
the  same  temperature  that  will  be  used  on  the  job. 

"If  slaking  begins  in  less  than  five  minutes,  the 
lime  is  quick-slaking;  from  five  to  thirty  minutes, 
medium-slaking;  over  thirty  minutes,  slow-slaking. 

Directions  for   Slaking 

"(c)  For  quick-slaking  lime,  always  add  the  lime 
to  the  water,  not  the  water  to  the  lime.  Have  enough 
water  at  first  to  cover  all  the  lime  completely.  Have 
a  plentiful  supply  of  water  available  for  immediate 
use — a  hose  throwing  a  good  stream,  if  possible. 
Watch  the  lime  constantly.  At  the  slightest  appear- 
ance of  escaping  steam,  hoe  thoroughly  and  quickly, 
and  add  enough  water  to  stop  it.  Do  not  be  afraid 
of  using  too  much  water  with  this  kind  of  lime. 

"For  medium-slaking  lime,  add  the  water  to  the 
lime.  Add  enough  water  so  that  the  lime  is  about 
half-submerged.  Hoe  occasionally  if  steam  starts  to 
escape.  Add  a  little  water  now  and  then  if  necessary 
to  ijrevent  the  ]nitty  from  becoming  dry  and  crumbly. 
Be  careful  not  to  add  any  more  water  than  required, 
and  not  too  much  at  a  time. 

"For  slow-slakiing  lime,  add  enough  water  to  the 
lime  to  moisten  it  thoroughly.  Let  it  alone  until  the 
reaction  has  started.  Cautiously  add  more  water  a 
little  at  a  time,  taking  care  that  the  mass  is  not  cooled 
by  the  fresh  water.  Do  not  hoe  until  the  slaking  lis 
practically  complete.  If  the  weather  is  very  cold, 
it  is  preferable  to  use  hot  water,  but  if  this  is  not 
available,  the  mortar  box  may  be  covered  in  some 
way  to  keep  the  heat  in." 


New  Bulletins 

The  Canadian  IngersoH-Rand  Company,  Limited, 
has  issued  two  new  bulletins,  Nos.  K-70I  and  K-702, 
entitled  "  "Circo'  .Steam  or  Air  Hoists"  and  "  'Circo' 
Electric  Hoists"  respectively.  The  'bulletins  are  well 
illustrated  and  describe  in  detail  the  construction 
and  arrangement  of  the  various  machines,  giving 
specifications  covering  models  for  use  under  ordinary 
conditions. 


Douglas  Fir 

On  account  of  its  strength  and  the  size  in  which 
it  can  be  obtained  Douglas  fir  of  British  Columbia  is 
considered  as  'Canada's  finest  wood  for  structural 
purposes  although  it  has  many  other  uses.  The  tree. 
reaches  heights  exceeding  250  feet  and  diameters 
above  seven  or  eight  feet  although  its  size  is  much  be- 
low this  on  an  average  in  the  interior  part  of  British 
Columbia.  It  is  an  important  timber  for  structural 
purposes,  for  the  production  of  lumber,  railway  ties, 
piles,  mine  timbers,  wood  block  paving  and  many 
other  purposes. 
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Water  Works  and  Water 
Supply 

A  Committee  Report  Presented  to  the  Am- 
erican Society  for  Municipal 
Improvements 

Economic  Conditions 

This  committee  report  records  a  number  of  points 
of  interest  in  this  ini|)ortant  field  of  municipal  im- 
provements to  facilitate  discussions  at  the  convention. 

The  past  year  has  been  a  notable  one  of  the  re- 
construction period  following  the  great  war  as  regards 
the  lower  cost  of  money,  particularly  the  rates  on 
bcjnd  issues  for  municipal  inprovements,  and  the  sub- 
stantial stabilization  of  labor  and  materials,  compara- 
tively speaking.  Construction  materials  are  now  60 
to  70  per  cent,  above  pre-war  normal.  The  labor  mar- 
ket varies  widely  in  different  sections  of  the  country, 
both  as  to  quantity  and  price.  In  some  localities  labor 
is  available  at  almost  pre-war  prices  while  in  other 
localities  it  is  scarce  and  at  nearly  double  pre-war 
normal. 

Water  Works  Improvement 

Many  water-works  improvements  have  moved  for- 
ward actively  during  recent  nnmths  and  there  is  little 
or  no  indication  that  sizable  projects  are  being  held 
up  in  anticipation  of  substantially  lower  prices  than 
now  prevailing.  On  the  contrary,  there  are  many  who 
feel  that  construction  costs  are  likely  to  increase 
rather  than  decrease. 

Water  Supply  Improvements 

Numerous  water  supply  improvements,  deferred 
in  many  instances  as  a  result  of  the  war,  are  now 
under  construction.  I-'ilters  and  reservoirs  are  being 
extended  at  many  large  cities.  The  cities  on  the  Great 
Lakes  as  a  group  have  been  particularly  active  in  the 
installation  of  filtration  plants. 

Water  Supply  Sources 
Some  of  the   larger  communities  of  the  country 
have    given    much    consideration    to    mapping    out    a 
future  program  as  to  additional  sources  of  municipal 
water  supply. 

Water  Purificaition 

So  far  as  known  to  the  committee,  there  have  been 
no  novel  or  unusual  features  developed  in  water  works 
practice  within  the  past  year.  Technical  men  have 
considered  and  discussed  the  present  status  of  hydro- 
gen-ion concentration  in  the  control  of  water-purifica- 
tion plants.  So  far  as  now  apparent,  it  is  not  likely 
that  plant  designs  will  be  substantially  changed  as  a 
result  of  this  new  method  of  studying  the  most  suit- 
able condition  in  which  a  water  may  be  prepared  for 
])assage  through  rapid  or  mechanical  filters.  Engi- 
neers and  plant  managers  await  word  from  the  labor- 
atory men  as  to  the  practical  significance  of  this  new 
way  of  controlling  filter  operation.  Extensive  reports 
covering  recent  .scientific  investigations  in  water  puri- 
fication will  be  found  in  the  current  proceedings  of 
the  American  Water  Works  Association  and  the 
American  Chemical  Society. 

Official   Standards  of  Quality 
Official   government   standards   for   the   quality   of 
drinking  water,  so  far  as  water  used  by  the  railroads 
and   steamboats   is    concerned,    have   been    measured 


since  1914  by  the  so-called  Treasury  Department 
standard,  formulated  by  a  commission  appointed  by 
the  United  States  I'ublic  Health  Service.  Last  May 
a  commission  was  appointed  to  consider  what,  if 
any,  modification  of  these  official  standards  are  need- 
ed both  as  to  laboratory  methods  and  interpretation 
of  the  same. 


New  Vertical  Sump  Pump 

The  old  saying,  "necessity  is  the  nmther  of  in- 
vention" is  exemplified  by  the  develo|)ment  of  the 
vertical  sump  ijumj).  A  great  many  modern  factor- 
ies and  other  buildings  fin<l  a  part  of  their  basement 
lower  than  the  sewer,  with  the  result  that  it  is  neces- 
sary to  elevate  the  water  by  artificial  means,  the  or- 
dinary method  being  by  a  vertical  centrifugal  pump. 
One  of  the  latest  designs,  as  built  by  the  Smart-Tur- 
ner Machine  Co.,  Limited,  Hamilton,  Ont.,  is  .shown 
in  the  accomfpanying  illustration.  The  equipment 
is  very  simple,  consisting  of  a  centrifugal  pump  and 
vertical  motor,  with  float  and  float  switch  so  ar- 
ranged that  when  the  water  in  the  sump  rises  to  a 
pre-determined  point,  the  float  trips  the  switch,  start- 


The   Smart  Turner  centrifuKil  pump 

ing  the  motor.  When  the  sump  is  pumped  down  to 
the  proper  level,  the  weight  of  the  float  disconnects 
the  switch,  and  stops  the  motor.  The  equipment  as 
built  by  the  Smart-Turner  Machine  Co.  is  self  con- 
tained, everything  being  attached  to  the  floor  plate, 
the  pump  stuffing  box  and  the  oiling  of  the  pump  all 
being  above  the  plate.  The  coupling  between  the 
motor  and  the  immj)  shaft  is  of  a  flexible  type,  so 
designed  that  no  weight  can  come  on  the  motor.  The 
pedestal  supporting  the  motor  contains  a  thrust  bear- 
ing, which  takes  the  weight  of  the  vertical  shaft  and 
impeller. 

For  polyphase  current,  in  addition  to  the  float 
switch,  an  automatic  starter  with  overload  protec- 
tion is  provided,  so  that  in  the  event  of  one  of  the 
fuses  being  blown,  the  equipment  cannot  l>e  started. 
In  this  way,  possible  burnout  of  the  motor  is  pre- 
vented. With  single  phase  current  this  protection 
is  not  necessary.  The  pumps  are  built  in  sizes  from 
10  gallons  per  minute  up  to  2,000  gallons. 
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Weekly  House  Suggestion  No.  43 


This  handsome  residence,  of  the  ever-popular 
square-plan  type,  was  designed  by  the  Toronto  archi- 
tectural firm  of  N.  A.  Armstrong  Co.  Ltd.  and  built 
in  the  St.  Lawrence  Park  district  of  Toronto  this  sum- 
mer. The  exterior  construction  is  stucco  on  tile,  with 
stone  trim  and  brick  sills  and  chimney.  The  main  en- 
trance is  the  outstanding  feature  of  the  exterior  ap- 
pearance; it  is  equipped  with  a  suspended  canopy  and 
handsome  door  of  oak  veneer  and  plate  glass,  with 
three  stone  steps  up  to  it.  The  roofing  is  of  stained 
wooden  shingles. 

There  is  a  wide  hallway  running  the  full  length  of 
the  house  and  dividing  it  into  two  equal  sections,  with 
living  room  and  sunroom  on  the  right  and  dining 
room,  pantry  and  kitchen  on  the  left.  The  large  living 
room  has  a  beautiful,  wide  bay  window  at  the  front 
and  a  handsome  brick  mantel,  faced  with  6"  x  6"  tiles, 
in  the  side  wall,  as  seen  on  reproduced  plan.  There 
is  also  a  6"  X  6"  half  beam,  built-up  cornice  around 
the  walls  in  this  room,  at  the  ceiling.  The  sunroom, 
to  the  rear,  is  entered  from  the  living  room  through 
double  French  doors.  There  is  also  a  doorway  from' 
the  sunroom  to  the  hall.  There  is  a  toilet  in  the  hall, 
immediately  inside  the  rear  entrance.  The  dining  room 
also  has  a  large  bay  window  at  the  front  and  is  fin- 
ished with  a  beam  ceiling.  The  kitchen  and  pantry 
arrangement  is  ideal  in  this  layout,  being  convenient 
to  dining  room  and  rear  entrance  and  at  the  same 
time  well  isolated  from  the  living  quarters.  The  kit- 
chen is  equipped  with  built-in  ironing  board,  and  the 
pantry  has  a  built-in  brofSm  closet  and  the  usual  cup- 
board  space.     The   dining  room,   living  room  and   hall 


are  trimmed  in  gunwood,  finished  walnut,  while  the 
trim  in  the  kitchen,  pantry  and  sunroom  is  pine,  with 
an  ivory  enamel  finish.  The  flooring  throughout  the 
ground  floor  is  quarter-cut  oak. 

The  layout  of  the  bedroom  floor  is  simple  and 
convenient,  the  four  rooms  having  direct  entrance  on 
the  square  hall,  with  the  bathroom  located  in  the  hall 
at  the  front.     The  flooring  in  the  hall  is  of  quarter-cut 


oak  and  of  plain  oak  in  the  bedrooms,  and  the  bath- 
room trim  is  in  white  enamel. 

The  basement  is  divided  into  laundry,  boiler  room, 
fruit  cellar,  coal  bin — the  latter  equipped  with  #  sliding 
door — and  a  large  space  on  the  right  which  may  be 
utilized  as  a  billiard  room.  * 

This  house  may  be  built  for  $10,000. 


3^ 


0£O    fiOO^ 


ri  .♦'••^I..  -Wj-     1  -     .*■■<      1   -^--y 


"i'Hr-HI-^ 


r^-^r-'-^g^^^T' 


U       I.     " 


[]"•-. -U 


-^fcfd"  ',1     cz:p3^ 


t^-  -    lr~i  I     ''rj^-y^rX^'^--  J 


THE   CONTRACT    RECORD 


1085 


Mainly  Constructional 

East  and  Wett— From  Coast  to  Coast 


DuriiiR  ()ctol)cr,  construction  contracts  awarded  in  Can- 
ada, according  to  MacLean  BuildiiiR  Reports,  Limited, 
amounted  to  $a4,a70,:iOO,  conii)ared  with  $2'J,:il3,500  in  Sep- 
tcmlwr.  Residential  l)uilding  accounted  for  36.2  per  cent, 
of  the  October  total,  and  amounted  to  $8,794,000.  Business 
huildinjj;  amounted  to  $0,06,5,000,  or  8.5  per  cent.;  industrial 
buildiuK.  $3,221,500,  or  13.3  per  cent.;  public  works  and  util- 
ities, $(i,IH<),200,  or  25..5  per  cent.  The  value  of  contemplated 
new  work  reported  during  October  was  $15,938,300. 

Nearly  half  a  million  dollars  have  been  spent  at  the  town 
of  Kingsville,  Ont.,  this  summer,  making  improvements  to 
the  town.  The  cost  of  paving  the  streets  amounted  to  $150,- 
000;  the  new  memorial  hall  cost  $40,000;  park  improvements, 
$1,500;  four  new  business  blocks,  $200,000;  dwellings,  $120,- 
000;  filter  plant,  $30,000;  esteiisioiis  to  water  mains.  $30,000; 
high  school,  $55,000,  and  pul)lic  school,  $52,000. 

The  ofHcial  opening  of  the  new  War  Memorial  Children's 
Hospital,  at  London,  Ont.,  took  place  a  few  days  ago.  The 
building  is  a  handsome  structure  of  rug  brick,  attractively 
triniimed  with  stone.  It  was  designed  by  the  Toronto  archi- 
tectural firm  of  Watt  &  Blackwell  and  cost  in  the  neighbor- 
hood of  $250,000  to  erect. 

The  Ontario  Department  of  Public  Works  will  be  moved 
from  its  present  location  at  the  ParHament  Buildings,  To- 
ronto, to  the  Veterinary  College  building  at  the  corner  of 
Lfnivcrsity  Ave.  and  Dundas  St.  The  headquarters  of  the 
Ontario  Veterinary  College  has  been  transferred  to  Guelph 
and,  as  their  building  is  the  property  of  the  province,  the 
Department  of  Public  Works  are  taking  advantage  of  the 
opportunity  to  acquire  these  more  commodious  quarters. 
The  accommodation  at  the  Parliament  Buildings  is  scarce 
owing  to  the  rapid  growth  of  this  department.  It  is  now 
planned  to  re-arrange  the  various  other  departments  at  the 
Parliament  Buildings. 

A  recent  statement  is  to  the  effect  that  the  Asbestos 
Corporation  of  Canada  will  spend  $500,000  upon  milling  ad- 
ditions at   their  plant  at   Asbestos,   P.   Q. 

Toronto  has  already  this  year  established  a  new  record 
for  l)uilding  permits  issued  in  any  one  year  in  the  city's 
history.  The  total  value  of  permits  issued  up  to  a  few  days 
ago  was  just  a  few  thousand  short  of  $30,000,000,  and  with 
two  months  still  left  in  the  year,  this  figure  should  be  con- 
siderably augmented.  The  record  value  of  permits  issued 
in  any  one  year  in  the  city's  history  formerly  stood  at  $27,- 
401,000  in  1912. 

Work  on  the  Welland  ship  canal,  the  largest  engineer- 
ing work  under  progress  at  the  present  time  in  the  world. 
is  going  ahead  steadily.  Lock  No.  1  at  Port  VVellcr,  on 
l^ke  Ontario,  is  90  per  cent  completed.  The  cement  work 
is  97  per  cent,  finished  on  this  lock.  Comparatively  little 
remains  to  be  done  on  this  section  of  the  work,  and  an- 
other season's  work  should  see  it  completed.  Lock  \o.  2 
is  almost  as  far  advanced  as  No.  1,  with  most  of  the  concrete 
work  finished.  The  pits  for  Locks  No.  3  and  4  are  partially 
excavated,  and  the  excavating  for  Locks  5,  6,  and  7  is  al- 
most finished,  and  a  portion  of  the  concrete  floors  has  been 
laid. 

Sewer,  water  works  extensions  and  roads  by-laws,  for 
$100,000  each,  will  be  submitted  to  the  electorate  of  Van- 
couver at  the  ne.Kt  municipal  election  which  will  be  held 
in   December. 

A  provincial  loan  of  $950,000  has  be?n  granted  the  town 


of  St.  L^imbert,  P.  Q.,  for  civic  improvements  which  will  be 
carried  out  next  spring. 

The  report  of  Hon.  J.  L.  Perron,  Quebec  Minister  of 
llighway.s.  tabled  recently,  states  that  7.5  per  cent  of  the 
roads  under  construction  this  season  will  have  been  com- 
pleted before  winter.  The  total  mileage  of  regional  and 
municipal  roads  now   controlled  by  the  department  js  4,354. 

The  city  council  at  Windsor,  Ont..  and  the  local  water 
commission  have  agreed  to  submit  a  proposal  for  a  separate 
filtration  plant  for  the  city  to  the  ratepayers  at  the  approach- 
ing municipal  elections.  The  details  of  the  scheme  will 
be  worked  out  at  another  meeting. 

A  recent  announcement  states  that  the  entire  70  miles 
of  the  Cochrane- Newport  extension  of  the  Temiskaming  & 
Northern  Ontario  Railway  is  now  under  active  construc- 
tion, 45  miles  having  been  graded  and  20  miles  of  rails  hav- 
ing been  laid.  Work  will  proceed  during  the  winter  months, 
but  will  be  confined  chiefly  to  clearing.  It  is  anticipated 
that  a  start  will  be  made  on  the  final  90-mile  extension  on 
this  line  to  James  Hay  within  the  next  two  years. 

Mr.  John  Grieve,  general  manager  of  sales  for  the  Do- 
minion Paint  Works,  Ltd..  addressed  the  Montreal  Branch 
of  the  Engineering  Institute  of  Canada  at  a  recent  meeting, 
on  the  subject  "Paint  and  Its  Proper  Use  for  the  Protec- 
tion of  Structural  Steel." 


Personal 

Mr.  W.  G.  Van  Egniond,  well-known  architect  of  Re- 
gina,  Sask.,  has  been  appointed  president  of  the  Sask- 
atchewan   Association    of    Architects. 

Mr.  George  W.  Otterson  resigned  from  the  staff  of  the 
Canadian  Municipal  Equipment  Corporation,  Ltd..  of  Tor- 
onto, recently,  where  he  was  connected  in  the  capacity  of 
mechanical  engineer,  to  fake  over  the  presidency  of  the 
Otterson  Equipment  Company,  of  .Newark,  .\.  J.  He  is 
succeeded  by  Mr.  Johannes  Ruckstinat,  formerly  with  the 
Bawden  Machine  Company,  Ltd.,  Toronto.  The  latter  was  at 
one  time  connected  with  the  Thomas  A.  Edison  Laborator- 
ies, engaged   in   research   work  on   electric  storage   batteries. 

Mr.  M.  E.  Brian,  city  engineer  of  Windsor,  Ont.,  has 
been  recommended  by  the  Financial  Committee  of  the  City 
Council  for  a  $500  bonus,  in  recognition  of  his  highly  satis- 
factory administration  of  the  local  Public  Works  Depart- 
ment. 

G.  W.  F.  Price,  city  architect  of  Toronto,  has  been 
granted  two  months  leave  of  absence,  on  account  of  ill 
health.  Mr.  J.  J.  Woolnough,  of  the  department,  will  take 
Mr.  Price's  place  during  his  absence. 


Obituary 

Mr.  Richard  West,  Toronto  contractor,  died  recently  in 
that  city.  Deceased  was  born  in  Ireland,  but  had  resided 
in  Toronto  for  the  past  05  years.  He  was  at  one  time  a 
member  of  the  contracting  firm  of  Godson  &  West,  but  re- 
tired  from   business   several   years   ago. 


Hydro  Plant  at  Paugan  Falls 

The  contemplated  hydro-electric  development  at 
Paugan  Falls,  P.  Q.,  will  have  an  ultimate  capacity 
of  about  150,000  h.p.,  accordin<j  to  a  report  from  G. 
Gordon  Gale,  vice-president  and  general  manager  of 
the  Hull  Electric  Co..  who  aI.«o  states  that  until  cer- 
tain surveys  have  been  completed,  it  cannot  be  stated 
what  this  undertaking  will  cost,  nor  when  construc- 
tign  will  commence. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  Nov.  1  to  Nov.  7,  1922 

Dominion  Wide  Service  Exclusive  to  "Contract  Record  &  Engineering  Review" 


Waterworks,  Sewerage  and 
Roadways 

Brantford,   Ont. 

City  Council  contemplate  construc- 
tion of  sidewalks  and  sewers  on  several 
streets. 

Hamilton,  Olit. 

S.  H.  Kent,  City  Clerk,  will  receive 
tenders  until  Nov.  13th  for  manufacture 
and  delivery  of  semi-circular  sewer  in- 
vert lining,  1160',  33"  diameter,  1300', 
30"   diameter.     E.   R.   Gray,   Engr. 

Nepean  Twp.,  Ont. 

Twp.  Council  plan  construction  of 
drainage  system  at  cost  of  $135,000. 
I'atterson  &  Byrne,  Engrs.,  TZyi 
Sparks  St.,   Ottawa. 

Port  Dover,  Ont. 

Town  Council  plan  construction  of 
pavement  on   Main   St. 

Quebec,  Que. 

Prov.  Gov't.,  Dep't.  of  Roads,  contem- 
l)late  roadwork  on  following  highways: 
Ueauce  Junction-Sherbrooke;  Rimou- 
skii-Matapedia;  Laprairie-Valleyfield; 

Richmond- Yamaska;  Laprairie-Lacolle; 
Levis-St.  Lambert;  Levis-Sherbrooke; 
Beauceville-Sherbrooke;  Qu'cbec-St. 

Simeon;  Levis-Rimouski;  Drummond- 
villc-Annaville;  Grande  Baie-St.  Bruno; 
St.  Bruno  Roberval-St.  Bruno;  Victoria- 
ville-Woburn;        Rawdon-L'Assomption. 

CONTRACTS     AWARDED 

Bennington  Falls,  B.  C. 

J.    L.     I'urdy,     Bonnington     Falls,    has 
general     contract     for     branch     highway 
costing   $21,000    for    Prov.    Gov't.,    Dep't. 
Pub.   Works. 
Hamilton,  Ont. 

General  contract  for  construction  of 
storm  and  sanitary  sewer  costing  $84,- 
!)|)4  on  Kenilworth  Ave.  for  City  is 
awarded  -  to  Central  Foundation  Co. 
Ltd.,  14  Wellington  St.  E.  R.  Gray, 
Engr. 

Hull,  Que. 

Contract  at  $35,000  for  paving  Dupont 
and  Jean  Baptiste  Sts.  for  City  is  award- 
ed to  Standard  Paving  Ltd.,  Central 
Chambers,  Ottawa.  'Theo.  Lanctot. 
Engr. 

Three  Rivers,  Que. 

General  contract  for  construction  of 
concrete  road  costing  $8,000  for  City  is 
awarded  to  Ed.  Bourassa,  95  Notre 
Dame   St.     Chs.   Gelinas,   Engr. 

York  Twp.,  Ont. 

Grading  contract  No.  778  at  $35,000 
for  Prov.  Gov't,  is  awarded  to  Dufferin 
Construction    Co.,   Brass   Bldg.,  Toronto. 


Railroads,  Bridges  and 
Wharves 

Kelly,  Ont. 

Plans   are   being   prepared    for    station 
for  G.  T.  Ry. 


Ste.  Genevieve  de  Batiscan,  Que. 

Prov.  Gov't.,  Dep't,  Pub.  Works,  will 
rebuild  highway  bridge  which  was  de- 
stroyed  by  a   recent   fire. 

CONTRACTS    AWARDED 
Aultsville,  Ont. 

General  contract  for  reconstruction  of 
wharf  for  Dom.  Gov't,  is  awarded  to 
Fallon   Bros,.  Cornwall. 

Berthierville,  Que. 

General  contract  at  $7,350  for  im- 
provements to  wharf  for  Dom.  Gov't,  is 
awarded  to  H.  Gravel,  St.  Lambert. 
Que. 

Kincardine,   Ont. 

Contract  at  $21,076  for  repairs  to 
piers  for  Dom.  Gov't,  is  awarded  to 
Keys   Bros.,   Kincardine. 

"york  Mills,  Ont. 

Sullivan  &  F>ied,  81  Victoria  St.,  To- 
ronto, have  general  contract  for  con- 
struction of  car  barn,  freight  shed,  office 
and  station  costing  $50,000  for  Ontario 
Hydro    Electric    Cmsn. 


Public  Buildings,  Churches 
and  Schools 

Lansing,  Ont. 

Ellis.  Ellis  &  Richardson,  architects, 
Manning  Chambers,  Toronto,  have  plans 
and  will  receive  tenders  until  Nov.  14th 
for  erection  of  school  to  cost  $50,000  for 
S.  S.  No.  4,  North  York  Twp. 

Niagara  Falls,  Ont. 

C.  M.  Borter,  architect,  102  Main  St., 
is  preparing  plans  for  addition  to  school 
to  cost  $80,000  for  School  Bd. 

Owen  Sound,  Ont. 

H.  H.  Wright,  Chrm.  School  Bd.,  will 
receive  tenders  until  Nov.  21st  for  erec- 
tion of  school  costing  $185,000  for  City. 
Plans  with  Watt  &  Blackwell,  archi- 
tects. Bank  of  Toronto  Bldg.,  London, 
and  Forster  &  Clark,  associate  archi- 
tects, 887-2nd  Ave.  E.,  Owen  Sound. 

Port  Credit,  Ont. 

Ellis,  Ellis  &  Richardson,  architects, 
Manning  Chambers,  Toronto,  have  plans 
and  will  receive  tenders  until  Nov.  13th 
for  erection  of  school  to  cost  $33,000  for 
S.S.  No.  23,  Toronto  Twp. 

Stratford,   Ont. 

Erection  of  technical  school  is  con- 
templated by  School  Bd.  J.  M.  Rid- 
dell,  secy.,  Downie  St. 

Westmount,  Que. 

Erection  of  gymnasium  at  cost  of 
$35,000  on  Sherbrooke  W.  is  contem- 
plated by  Temple  Emmanuel  Congrega- 
tion. 

CONTRACTS     AWARDED 

Brantford,  Ont. 

General  contract  for  alterations  and 
additions  to  Mohawk  Institute  costing 
$36,000  for  Dom.  Gov't.,  is  awarded  to 
Schultz  Bros.  &  Co.  Ltd.,  Albion  St. 


Brooklands,   Man. 

Cleneral  contract  at  $26,218  for  addi- 
tion to  school  for  Brooklands  S,  D.  No. 
1440,  is  awarded  to  Wyatt- Ireland  Ltd., 
Winnipeg.  Plumbing,  heating  and  ven- 
tilating contracts  are  placed  with  C.  D. 
Kirk  Co.  Ltd.,  Winnipeg.  A.  Melville, 
architect.  Bank  of  Nova  Scotia  Bldg., 
Winnipeg. 

Craigmyle,  Alta. 

J.  Murdock,  Craigmyle,  has  general 
contract  for  erection  of  school  for  Sur- 
prise S.  D.  No.  2142. 

Kingston,  Ont. 

General  contract  for  erection  of  li- 
brary for  Queens  University  is  awarded 
to  Anglin-Norcross  Ltd.,  65  Victoria  St., 
Montreal.  Shepard  &  Calvin,  architects, 
Excelsior  Life  Bldg.,  Toronto. 

Merritton,  Ont. 

Jos.  Lee,  Welland  St.,  Thorold,  has 
general  contract  for  erection  of  hall  and 
residence  costing  $13,000  for  Mountain 
Mission.  Masonry  contract  is  placed 
with  Broom  &  Chamberlain,  33  Louisa 
St.,  St.  Catharines.  T.  H.  Wiley,  archi- 
tect, 128  St.  Paul  St.,  St.  Catharines. 

Mimico,  Ont. 

Roofing  contract  for  church  costing 
$30,000  for  Methodist  Church  Congre- 
gation is  awarded  to  A.  W.  Carmichael 
Ltd.,  918  Palmerston  Ave.  Horwood  & 
White,   architects,   Ryrie   Bldg.,  Toronto. 

Montreal,  Que. 

Additional  contracts  for  school  and 
residence  costing  $154,000  for  Catholic 
School  Cmsn.,  Central  District,  are; 
Roofing,  Ml  Chouinard,  751  Adam  St.; 
painting  and  glazing.  Birch  &  Drouin, 
195  St.  Catherine  E.;  blackboards,  mar- 
ble and  tile,  E.  Lepage,  990  Parthenais 
St.;  fire  escapes.  Gravel  &  Drouin  Ltd., 
255a  Craig  E.  I.  Vautrin,  architect,  30 
St.  James  St. 

Additional  contracts  for  school  cost- 
ing $156,000  for  Catholic  School  Cmsn., 
East  District,  are:  Roofing,  L,  P.  Du- 
charme  &  Co.,  2036  St.  James  St.; 
plumbing,  De  Giorgio  Ltd.,  12  Lagauch-  _ 
etiere  E.;  painting  and  glazing.  B.  Na- 
\crt.  1229  St.  Denis  St.;  blackboards, 
marble  and  tile,  E.  Lepage.  990  Parth- 
enais St.;  sash  and  doors,  F.  Tremblay  & 
Co.,  400  William  St.;  fire  escapes.  Gra- 
vel &  Drouin  Ltd.,  255a  Craig  E.  Gas- 
con &  Parent,  architects,  502  St.  Cath- 
erine  E. 

Steel  contract  for  police  courts  cost- 
ing $3,000,000  for  Prov.  Gov't,  is  award- 
ed to  Dominion  Bridge  Co.  Ltd.,  Domin- 
ion Station.  Lachine.  E.  Cormier.  511 
St.  Catherine  W.,  L.  A.  Amos,  70  Cres- 
cent St.,  and  Chas.  J.  Saxe,  264  Dor- 
chester  St.    W.,   architects. 

Contract  for  steel  lockers  for  school 
costing  $200,000  for  Catholic  School 
Cmsn.,  North  District,  is  awarded  to  J.. 
.\.  Elder,  300  Notre  Dame  W._  E.  Cor- 
mier, architect,  511  St.  Catherine  W. 

Marble  and  tile  contracts  for  class 
room    costing   $35,000    for    Ecole    Tech- 
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Are  Building  Costs  Coming  Down? 

A  prominent  Toronto  weekly  has  been  treatinjf 
tlie  matter  of  building  costs  editorially  and  vehe- 
iiu'iUly  affirming'  that  construction  costs  are  due  for 
.1  (Iroj).  clainiin5>-  that  they  have  ])een  unduly  inflated 
t(i  such  a  (U'fjree  a.s  to  seriously  curtail  the  amount 
iif  huildini^  that  mitjht  have  been  carried  out  had 
costs  tieen  lower.  For  example,  in  an  issue  of  two 
or  three  weeks  ago  this  editor  was  thoroughly  con- 
\  inced  that  the  building  boom  that  has  been  evident 
all  summer  was  due  for  a  .sudden  and  calamitous  stoj), 
that  building  costs  were  to  decline  rapidly  and  tliat 
houses  were  to  be  a  drug  on  tiie  market  at  i)rices 
much  lower  tiian  those  now  i)revailing.  What  con- 
nection with  or  knowledge  of  the  l)uilding  industry 
the  magazine  possesses  is  not  evident  on  the  surface: 
and  i)y  what  process  of  rea.soning  it  arrived  at  these 
Conclusions  is  beyond  our  comprehension.  Sane  and 
c.-irefiil  investigation  of  the  facts  and  factors  afi'ecting 
construction  at  the  present  time  only  leads  to  the 
opinion  that  costs  cannot  fall  from  the  present  level. 
'IMiat  the  ])ublic  has  accepted  this  view  is  apparent 
from  the  way  in  which  building  volume  has  this 
year  established  a  record.  Any  attempt,  misleading 
as  it  certainly  would  be,  to  predict  lower  costs,  would 
certainly  be  followed  by  a  slowing  up  in  building — 
a  situation  tliat  would  only  tend  to  augment  the  un- 
lilled  construction  rc(|uiren»ents  and  therefore,  in- 
crease costs  beyond  their  present  level.  .\s  a  matter 
of  fact,  building  costs  compare  very  favorably  with 
costs  of  other  conitnodities  and   we  know  that  con- 


tractors are  making  every  attempt  to  give  their  eflforts 
at  the  very  lowest  price  that  is  possible  under  present 
circumstances.  ,\n  ojiinion  to  the  contrary  is  only 
based  on  a  misunderstanding  or  lack  of  kn<jwledge  of 
fundamental  economic  principles. 

In  the  opinion  of  many  authorities,  not  only  will 
c(mstruction  costs  not  decrease  but  on  the  other  hand. 
they  will  contintie  to  increase  to  a  higher  level  than 
at  |)resent.  Such  is  the  opinion  of  the  Associated 
( ieneral  t  ontractors  of  .\merica,  for  example,  accord- 
ing to  whom  not  only  has  the  cost  of  building  been 
going  up  for  several  months,  but  so  has  the  cost  of 
materials.  Wages  in  the  building  trades  have  more 
recently  begun  to  increase  al.so.  The  general  average 
of  wholesale  prices  has  been  increasing  since  the  first 
of  the  year.  " 

*  *     * 

"The  behavior  of  all  these  prices  in  increasing 
during  a  time  of  recovery  from  business  de|)ressif>n," 
state  the  contractors,  "is  entirely  normal.  It  is  a 
|)henoinenon  which  always  occurs  during  like  peri(»ds. 
We  believe  it  is  a  very  strong  indication  that  prices 
in  general  have  been  stabilized  for  the  present  on 
a  new  price  level  in  the  neighborhoo<l  of  seventy  per 
cent  higher  than  that  which  j)revailed  in  1913.  This 
means  that  ])rices  will  continue  to  go  up  until  the 
|)rescnt  ])eriod  of  |m)sperity  is  fully  established  and 
will  not  go  down  again  until  the  beginning  of  the  next 
business  dejjression.  'Phe  next  depression  will  prf)b- 
ably  be  only  a  moderate  one — such  as  we  were  famil- 
iar with  before  the  War — and  will  be  accompanied  by 
only  moderate  decreases  in  prices. 

"Instead  of  expecting  that  building  costs  will  be 
materially  lower  eighteen  months  from  now,  we  an- 
ticipate that  they  will  continue  to  increa.se  during 
the  greater  part  of  that  period,  and  that  they  will  be 
at  that  time,  perhaps,  at  about  the  beginning  of  a 
decrease  but  at  a  point  higher  than  the  present.  W^e 
believe,  further,  that  the  decrease  which  may  be  ex- 
pected to  begin  at  about  that  time  will  not  go  to  a 
])oint  very  much  below  the  figures  reached  during 
the  i)ast  winter." 

*  ♦     ♦ 

In  explaining  their  rea.sons  for  their  opinions,  the 
contractors  say  that  the  costs  of  building  materials 
are  going  up  partly  because  they  are  partaking  of  the 
general  tendency  of  prices  to  rise  during  this  part  of 
the  ectmomic  cycle,  and  partly  because  we  are  experi- 
encing a  building  boom  of  unprecedented  volume. 
Wages  of  building  labor  are  increasing  ])artly  because 
of  the  shortage  brought  abtmt  by  this  same  building 
bot)m  and  jiartly  because  of  a  recovery  in  other  lines 
of  industrial  activity,  which  is  already  beginning  to 
l>roduce  labor  shortages. 

"It  tiiay  be  that  some  believe  the  present  building 
boom  has  about  run  its  course,  and  that,  for  that 
reason,  building  activity  will  soon  diminish  and  build- 
ing costs  go  down.  We  believe  the  outlook  to  be  far 
otherwise.  The  boom  shows  no  signs  of  abating. 
l-'or  six  successive  months  the  figures  for  contracts 
let  have  been  record-breaking.  The  slight  recession 
of  August  is  less  than  the  usual  recession.  .As  a  re- 
sult of  very  painstaking  investigations  it  has  been 
estimated  that  the  deficit  in  building,  the  country  over. 
is  .so  great  that  building  could  continue  for  ten  suc- 
cessive years,  beginning  with  this  year,  at  25  per  cent 
above  normal  before  catching  up'  with  that  deficit. 
We  do  not  predict  any  such  sustained  activity,  but  we 
do  point  to  the  figures  as  proof  that  there  is  no  possi- 
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Canada's  Engineers — E.  G.  Deville 


The  Engineering  Institute  of  Canada  paid  splendid 
tribute  to  the  outstanding  ability  and  lifelong  service 
of  one  of  the  most  prominent  engineers  in  Canada, 
when,  on  October  31,  it  elected  to  life  membership 
Dr.  Edouard  G.  Deville,  L.  L.  D.,  D.  T.  S.,  Director  of 
Surveys  in  the  Department  of  the  Interior,  Ottawa. 
The  conferring  of  that  honor  was  made  the  occasion 
of  a  luncheon  which  was  tendered  to  Dr.  Deville  as 
a  mark  of  esteem  by  the  members  of  the  Ottawa 
Branch  of  the  Engineering  Institute  of  Canada  and  a 
number  of  prominent  engineers  were  present  to  do 
honor  to  a  man  who  for  47  years  has  been  an  official 
of  the  Canadian  Government  and  who  has  occupied  his 
present  position  since  1885,  some  37  years.  It  is  not 
generally  known  that  Dr.  Deville  was  born  in  France 
and  began  his  brilliant  career  as  an  officer  of  the  French 
Navy,  when  he  was  in  charge  of  extensive  hydrograph- 
ic  surveys  in  the  South  Sea  Island,  Peru  and  other 
countries.  He  resigned  from  the  Navy  in  1874  to  come 
to  Canada  and  after  considerable  work  in  connection 
with  survey  work  for  the  Quebec  government,  he  join- 
ed the  surveys  staff  of  the  Dominion  government.  On 
the  resignation  of  Lindsay  Russell  as  surveyor  general. 
Dr.  Deville  succeeded  him,  holding  this  position  until 
this  year  when  he  was  raised  to  the  office  of  Director 
General  of  Surveys  and  was  placed  in  charge  of  all 
survey  work  of  the  Department  of  the  Interior. 

By  study  and  research,  Dr.  Deville  has  gained  an 
enviable  reputation  as  an  international  authority  on 
matters  pertaining  to  his  particular  vocation  and  on 
several  occasions  has  creditably  represented  Canada 
at  international  scientific  gatherings,  where  he  has  al- 
ways created  an  impression  through  his  wide  knowl- 
edge of  surveying  and  engineering  matters.  It  is  un- 
doubtedly true  that  to  Dr.  Deville  is  due  that  perfect 
system  of  land  surveying  of  which  this  country  can 
boast.     It  has  indeed  been  his  genius  that  has  perfected 


and  applied  efficient  methods  to  the  mapping  out  of 
this  northern  half  of  the  American  continent.  Dr.  De- 
ville is  author  of  severa'  valuable  books  dealing  with 
surveying  matters  and  he  has  also  been  a  regular  con- 
tributor of  papers  on  various  matters  of  scientific  in- 
terest to  the  Royal  Society  of  Canada.  In  1905  the 
University  of  Toronto  conferred  on  him  the  degree  of 
Doctor  of  Laws  and  in  1915  the  King  appointed  him  a 
Companion   cf   the    Imperial    Service   Order.     Dr.    De- 


Dr.    E.    G.    Deville 

(International    I're^s    jilioto) 


ville  has  also  done  very  much  work  along  physical  re- 
search lines  in  connections  other  than  those  concerned 
with  his  departmental  duties.  For  example,  he  has 
been  responsible  for  developing  special  lenses  for  scien- 
tific apparatus  for  the  Eastman  Kodak  Company  of 
Rochester,  N.  Y.  and  it  is  also  a  matter  of  interest 
that  the  cameras  taken  on  the  Mount  Everist  expedi- 
tion were  built  on  models  invented  by  Dr.  Deville. 


bility  of  the  present  l)iiilclin^-  l)oom  coming  to  an  end 
within  the  next  few  months,  because  of  having  com- 
pletely filled  the  demand  for  new  construction." 

Construction  Activity    Strongly    Maintained 


During-  October,  construction  contracts  awarded 
in  Canada,  according  to  MacI.ean  Building  Reports, 
Limited,  amounted  to  $24,270,300.  compared  with 
$29,313,500  in  September.  Residential  building  ac- 
counted for  36.2%  of  the  October  total  and  amount- 
ed to  $8,794,600.  I'.usiness  building  amounted  to  $6,- 
06.5,000,  or  25%;  industrial  ))uilding  $3,221,500,  or 
•  13.3%  ;  public  works  and  utilities  $6,189,200,  or  25.5%. 
The  value  of  contemplated  new  work  reported  dur- 
ing October  was  $15,938,300.  During  Septemibe;r, 
the  wholesale  price  ind&x,  of  48  building  materials 
declined  a  point,  being  82%  above  1913,  compared 
with  a  peak  of  183.8%  reached  in  May.  1920.  I'rices 
are  35.8%  from  the  high. 

During  the  season  now  drawing  to  a  close,  the 
heavy  demand  for  materials  and  labor  and  the  greater 


volume  of  business  in  all  industries,  has  tended  to 
create  a  firming  of  ])rices.  Jn  regard  to  types  of  new 
construction,  there  seems  to  be  a  trend  away  from 
the  sijcculativc  and  residential,  with  an  increase  in 
the  volume  of  jiublic  and  institutional  work.  It 
appears  strongly  that  we  are  now  at  the  beginning 
of  the  predicted  second  wave  of  'building  activity,  to 
be  composed  of  large  and  higher  class  units,  such 
as  pulblic  and  institutional  buildings.  This  autumn 
finds  architects  generally  busier  than  for  manv  years, 
and  this  gi\es  ground  for  optimism.  The  outlook 
for  industrial  and  commercial  building  is  good.  Ex- 
cepting for  some  artificial  or  incidental  restriction, 
it  would  seem  that  building  activity  should  continue 
strongly.  I''or  many  years  there  have  not  been  avail- 
able such  large  sums  oi  mortgage  money,  and  the 
confidence  of  the  iiuestiiig  ])ublic  seems  to  have  been 
strongly  asserted. 


Trade  Incorporation 

La  ronipapinic  d' Aqueduc  dc  Lac  Boueliette,  Limitee, 
with  head  office  at  Lac  Bouchette,  P.  Q.,  capital  .$20,000,  to 
own  and  operate  a  water  works  plant  at  this  iioiiit. 
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Estimating  the  Cost  of  Stone  Setting 

Figures  and  Data  to  Enable  Contractors  to  Figure  on  Work  Involving  Gut 
Stone,  Architectural  Terra  Gotta,  Artificial  Stone  or  Gement  Blocks — 

Handling,  Setting  and  Gleaning  Gosts 

By  CHAS,  F.  DINGMAN,  M.Am.  Soc.  C.E. 

(Co|iyriglit    r.»22   by    Chas    F.    iJingman) 


When  wc  ciinu'  to  cstinialc  the  ci)St  of  SL-tliiiK 
eut-stoiic,  iiichicliiij;  arcliitcctiiral  terra-cotta.  artificial 
stone,  cement  blocks,  and  all  kinds  of  natural  stone, 
we  can  j^o  into  a  .yreat  deal  of  refinement  and  can,  if 
we  collect  accurate  data,  learn  t(j  |)rei)are  estimates 
that  should  vary  l)Ut  little  from  the  actual  cost  of  do- 
inj;'  the  work. 

In  estimating  the  cost  of  setting  all  sorts  of  or- 
namental work,  as  well  as  natural  stone  ashlar,  the 
cui)ic-foot  seems  to  he  the  most  satisfactory  unit  of 
calculation  and  I  also  prefer  the  cul)ic-foot  as  a  hasis 
in  figuring  architectural  terra-cotta.  though  others 
figure  it  by  the  S(|uare-foot  of  surface  area  and  some 
by  the  ton.  The  in<li\idual  Ijlock  seems  to  bj  the 
most  satisfactory  unit  for  figuring  cement  l)lock  work 

Cement  Block  Work 

rile  nuist  comnifju  size  of  block  used  is  8"  thick, 
16"  k)ng,  and  X"  high,  weighing  from  .^0  to  60  lbs. 
dct)ei)diug  u!)on  the  percentage  of  core-voids  and  the 
density  of  the  concrete  used,  lilocks  12"  long  and  S" 
high,  as  well  as  other  shapes,  are  also  used  but  not 
as  extensisely  as  the  16"  x  8".  In  addition  to  the 
"stretcher  '  blocks,  it  is  necessary  to  have  corner  an<i 
jamb-iblocks,  as  well  as  lintels.  ( )n  the  better  jobs, 
short  stretchers  will  be  i)rovided  to  make  closures. 

Various  methods  of  organizing  are  used  for  ce- 
ment ])lock  work,  but  the  most  satisfactory  method 
seems  to  be  to  ha\e  a  heli^er  for  each  mason,  to  assist 
in  lifting  the  blocks  onto  the  wall,  and  one  man  to 
mix  mortar  and  serve  it  to  each  two  masons. 

Additional  men  will  be  refpiired  to  bring  the  blocks 
from  the  piles  and  distribute  them  along  the  wall. 
since  the  helper  cannot  be  exi)ected  to  handle  them 
for  a  greater  distance  than  ten  feet  without  delaying 
the  mason. 

Makers  of  cement-block  machinery  and  dealers  in 
the  blocks  consider  about  260  blocks,  including  jambs 
and  corners  to  be  a  fair  amount  to  lay  in  an  eight- 
hour  day.  The  figures  in  our  table  are  more  con- 
servative. 

Table  1. — Laying  Cement  Blocks 

('i'inie  in  hours  per  100  blocks) 

Mason :\,H 

Helper,    ;!.H 

Mortar-nian    l.U 

VVhcclcTS  (per  cacli   \M)  ft.  distance  to  pile)    ....  O.S 

Loadinjf  or   unloadiiiK   triick.s. — laborers   lirs.  0.5 
.•\dd  for  each  lin.  ft.  of  corner  or  jam!)  to 

l>hinil),                                           masons  hrs.  ().<)(> 
.Xdd  for  each  lin.  ft.  of  ornamental  project- 
ing corners,                                   masons  hrs.  O.o,) 
Mortar cu.  yds.  O.a 

This  table  will  hold  good  for  walls  up  to  12  feet  in 
height  but,  since  cement  block  walls  ai-e  seldom  used 
for  buildings  having  a  greater  storey-height,  it  is  not 
necessary  to  compile  a  table  for  greater  heights. 
\\  hen  the  building  is  more  than  one  storey  high  al- 
lowance must  he  made  for  elevating,  as  explained  in 
brick  work. 

The  time  for  loading  onto  or  unloading  from  wag- 
ons or  trucks  is  given  in  the  table,  and  knowing  the 


weight  of  the  blocks,  the  co-t  can  be  com.iuled  from 
the  information  contained  in  previous  articles. 

Example — .Assume  that  we  have  a  building  2f)0  ft. 
long.  70  ft.  wide  and  12  ft.  high,  with  48  steel-sash 
i-acli  6^0"x8'-f)".  2  doors  lO'-O"  x  lO'-O"  and  .?  doors 
3'-0"x7'-0"  and  we  wish  to  compute  the  labor  cost 
(jf  laying  the  blocks. 

I  he  wall  area  is  evidently:— 
a  X  a(Mfcr4()(» 

3  X    70=140 


540    lin.    ft.  X  l-i  ft.  higli= 

less 

■in  X  !>'-{)"  X  S'-(i"  2448 

2x  lO'-O"  X  lO'-O"  200 

■i  X  :r-0  "  X  7'-0  '  63 


G,4«0 


2,711 


s<l.   ft.,        3,769 

Disregarding  the  thickness  of  the  joints. 
:'.769xl44-:  12W=4.a40    blocks   re<iuircd. 

.\ssiime   laliorers'   rate $0.43     per  huor 

.Assume  masuns'  rate o.90     per  hour 

lllocks   delivered   by   trucks   to  site  and   unloaded 
100  feet  from  working  point. 

For  each  100  blocks  the  time  to  be  consumed  at 
the  j(r1)  is,  therefore,  as  follows: — 
Laborers, 

Unloading,  o.5  hr. 

Wheeling.  O.H  hr. 

Mortar-man  1.9  hr. 

Helper,  :i.8  hr. 


Mason, 


7.0  hrs.  at  .45=$.t.l.-i 
3.8  hrs.  at  .90=  3.43 


Cost  to  lay   IIIO  blocks  $6.57 

liut  we  must  add  the  cost  of  ijltiufbing  the  corners 
and  jambs,  which  is: — 

4   corners   at    12    feet  48  h'n.  ft. 

!>r.  window  jambs  at  HJ/^  ft.     81(5  lin.  ft. 

4  door  jambs  at  10  ft.  40  lin.  ft. 

0  door  jambs  at  7  ft.  42  lin.  ft. 


'.I4f.  lin.  ft. 

at  0.06=^6.76  hrs. 
4  240  blocks  laid  at  $t>.57  per  hundred,  $278.57 

57  hrs.  time  plumbing  corners,  etc..  at  .IM)  5I.:n> 


Total  labor  cost,  $;j2a.87 

If  we  use  a  mortar  made  of  1  part  cement,  3  parts 
sand  and  10%  lime  putty,  the  cost  of  the  mortar  ma- 
terials would  be  figured  as  follows. — 

2.28  bbl.   cement   at   2.80    $6.:»8 

0.08  bl)l.    lime   at    4.00    ;i3 

0.94  cu.    yd.    sand    at    1.25    1.18 


Per    cu.    yd $7.88 

4  240  blocks  at  0.2  cu.  yd.  per  100=  8.48  cu.  yds. 

S.48  CU.  yds.  at  $7.8S=  $66.82 

The  cost  of  scaffolding  is  figured  as  ind'cate<l  in 
the  article  on  brickwork. 

Cost  of  Producing  Blocks 
Xo  attempt  is  made  here  to  cover  completely  the 
method  of  estimating  the  cost  of  producing  the  blocks 
.since  they  are  usually  made  in  factories  and  delivered 
to  the  job  at  a  fixed  price  per  block.  However,  a  few 
^yprds  on  the  subject  will  not  be  inappropriate. 
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The  cost  of  making  the  blocks  varies  widely  with 
the  equipment  used.  I  recently  visited  two  appar- 
ently prosperous  plants.  One,  using  mechanical  tam- 
pers, mechanical  conveyors,  industrial  cars,  etc.,  with 
a  gang  of  eight  men,  working  nine  hours  per  day, 
turns  out  an  average  of  3,300  dry  tamped  blocks  per 
day.  The  other  plant,  wath  all  hand  operations  and 
a  gang  of  three  men  at  work,  turns  out  700  similar 
blocks  per  week. 

Assuming  a  labor  rate  of  45  cents  per  hour,  which 
is  probably  higher  than  actually  paid,  their  costs 
would  be  as  follows : — 

Mechanical  plant,  8x0.45x9-^3300=1   ct.  per  block. 
Hand    plant,    3.x0.45x9x6    days-f- 700=  10.41    cts.    per 

block. 

The  cost  of  the  materials  used  depends  entirely 
upon  the  mix  used,  and  most  block-makers  are  not 
very  definite  in  stating  what  mix  they  use.  However, 
this  may  be  roughly  estimated  by  assuming  that  the 
usual  mix  is  not  much  higher  than  1  to  5,  which  re- 
quires 1.20  bbl.  cement  and  1  yd.  sand  per  cubic  yard. 

Thus:— 1.20  bbl.  cement  at  2.80    $:!.:ir, 

I    cu.   yd.   sand   at    1 .25    1.25 

1    cu.  yd.   mortar   will   cost    $4.61 

Since  each  block  of  the  size  under  consideration 
contains  704  cu.  inches  of  mortar,  a  yard  will  make 
27x1728-^704=66.2  blocks,  which  would  mean  that 
the  material  cost  of  each  block  would  be  approxi- 
mately 7  cents. 

Assuming  usual  overhead  costs,  the  comparison 
of  the  two  plants  will  be  as  follows : — 

Mechanical  plant         Hand  plant 
Materials  .07  .07 

Direct  labor  .01  .104 

Overhead  (50%  of  labor)  .005  .05 

Total  .085  .224 

Whenever  occasion  requires  that  you  make  an  es- 
timate of  the  cost  of  producing  cement-blocks,  it  is 
essential  that  you  get  complete  data  as  to  the  equip- 
ment available,  mixture  to  ibe  used,  size  and  cross- 
section  of  'blocks,  and  all  other  factors  which  affect 
the  cost. 

Care  should  also  be  ta'ken  to  differentiate  between 
dry-tamped  blocks  and  wet  poured  blocks. 

Architectural  Terra-cotta 

I  have  an  "Estimators'  hland-book"  that  says  that 
"architectural  terra-cotta,  is  of  special  design  and  has 
to  be  figured  accordingly."  That  is  very  enlighten- 
ing, except  that  the  book  does  not  tell  how  to  figure 
it  accordingly. 

Architectural  terra-cotta  is  essentially  a  manufac- 
tured product  and  the  matter  of  estimating  the  cost 
of  production  is  no  more  within  the  province  of  the 
construction  manager  than  is  estimating  the  cost  of 
producing  any  other  manufactured  article. 

It  is  true  that  the  man  who  has  carefully  kept  the 
data  as  to  the  cost  of  terra-cotta  on  previous  jobs  is 
in  a  position  to  approximate  the  cost  of  similar  jobs 
in  the  future.  However,  the  price  of  terra-cotta  is 
varied  iby  so  many  factors,  such  as  finish,  amount  of 
ornament,  num'ber  of  times  any  piece  is  duplicated, 
color,  etc.,  as  well  as  manufacturing  conditions  and 
transportation  costs,  that  it  is  always  wise  to  get  a 
definite  quotation  based  upon  the  plans  and  specifica- 
tions in  every  case. 

Such  a  quotation  may  or  may  not  include  all  neces- 
sary anchors.  If  it  does  not,  then  you  should  secure 
a   list  of  those  anchors  from   the  manufacturers,  or 


from  the  architect  or  the  plans,  and  secure  a  price 
for  them.  U'hen  you  cannot  readily  obtain  a  lump- 
price  for  the  anchors,  you  can  calculate  their  weight 
by  the  tafbles  in  structural  steel  hand-books  and  esti- 
mate their  cost  at  the  current  price  for  builders' 
wrought  iron  work. 

Setting  architectural  terra-cotta  is  an  operation 
very  similar  to  setting  cut-.stone  work,  except  that 
its  lighter  weight  usually  obviates  the  necessity  for 
using  derricks  with  terra-cotta  and.  in  those  sections 
where  the  trades  are  separated,  terra-cotta  is  more 
usually  set  by  bricklayers  than  by  stone-setters. 
\\  hen  any  fitting  is  necessary  at  the  job  that  also  is 
done  by  'bricklayers,  generally  iby  those  who  are  par- 
ticularly expert  in  the  work,  rather  than  by  stone- 
cutters. 

On  work  inxolving  any  large  amount  of  terra- 
cotta, it  is  well  to  make  sure  that  the  price  made  by 
the  manufacturer  includes  the  cost  of  necessary  fit- 
ting to  take  care  of  any  inaccuracies  in  the  dimen- 
sions of  the  several  pieces.  It  is  hardly  jjracticable 
for  the  builder  to  estimate  the  cost  of  fitting,  since 
it  may  be  absolutely  nothing  on  one  jf)b  and  run  to 
several  hundred  dollars  on  another  and  similar  joib. 

When  scaling  (piantities  of  terra-cotta  from  i)lans. 
be  sure  to  take  the  full  "sciuared"  size  of  all  mould- 
ings, i)rojcctions,  capitals,  columns,  and  similar  mem- 
bers and  multii)ly  the  dimensions  into  cubic  feet.  On 
that  basis,  the  average  weight  will  be  between  70  and 
75  lbs.  |)er  cubic  foot  and  the  cost  of  hauling  may  be 
figured  accordingly. 

The  cost  of  the  scafft)ld,  when  figured  separately, 
may  be  com])uted  according  to  the  data  given  in  the 
discussion  of  brickwork.  There  will  be  many  times 
when  the  terra-cotta  will  'be  laid  from  the  same  scaf- 
fold as  that  used  for  the  bricklaying,  so  no  separate 
item  need  be  made. 

The  cost  of  handling  the  terra-cotta  from  car  to 
truck,  truck  to  wheelbarrows,  t(j  the  building,  sort- 
ing and  distributing  it,  as  well  as  setting  and  clean- 
ing down,  may  be  computed  from  the  following 
tables : — 

Table  2. — Unloading,  etc. 

( Labor  hours  per  100  cuibic  feet 

From  car  to  truck   ."i 

From    truck    to    barrow    .'5 

Wheeling    100    feet    :! 

Sorting   and    distributing    8 

(Estimate    cost    of   elevator    as    explained    in    brickwork) 

Table  3. — Setting  and  Backing  (per  100  ft.) 

Setting  T.  C.  Backing 

Bricklayer                                           8  hrs.  4  hrs. 

Laborer                                              16  hrs.  4  lirs 
Mortar          .                                   0.16  cu.  yd. 

Brick  for  backing  **  lirs. 

Table  4. — Cleaning  and  Pointing 

(Hours  per  109  square  feet) 
Washing   Down   Pointing         Cleaning         Pointing 

New  Work  New  Work  Old  Work  Old  Work 
Mason  1.5  1.5  2  2 

Laborer  0.75  0.75  1  1 

Cut  Stone  Work 

As  with  architectural  terra-cotta.  the  production 
of  cut-stone  has  become  a  manufacturing  proposition 
and  is  seldom  undertaken  by  a  general  contractor. 

However,  there  are  enough  instances  where  a 
builder  would  undertake  to  produce  the  stone  for  a 
building  operation   to  make   it   desirable   for   a   con- 
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stnutioii  inaiiaj^cr  to  umlcrstand  fully  how  tlie  cost 
is  estimated. 

l''or  the  i)reseiit,  we  sliali  content  ourselves  with 
learning  how  to  estimate  the  cost  of  installing  the 
stone  in  tiie  building,  as  that  is  all  that  the  building 
estimator  generally  finds  it  necessary  to  estimate 
himself. 

Usually,  when,  there  is  any  a])i)reciable  amount  of 
stone  to  be  used  in  a  building,  the  companies  bidding 
on  it  will  name  a  lum|)-sum  figure  for  all  of  the  stone 
re(|uirc(l.  They  will  also  usually  give  their  estimate 
of  the  number  of  cubic  feet  to  be  set,  thus  relieving 
tile  general  contractor  of  the  necessity  of  scaling  the 
<|uantities  again,  unless  he  desires  to  check  the  rtgures. 

There  are  many  items  of  stone-work,  such  as  sills, 
lintels,  pier-caps,  chimney-caps,  stei)s,  bond-stones, 
etc.,  upon  which  it  is  possible  to  secure  unit  price 
lists  in  many  localities,  and  when  this  is  possible,  it 
is  well  to  be  e(|uipped  with  such  lists  and  use  them 
in  estimating,  e\en  though  you  may  have  your  (jwn 
fgures  checked  by  sub-bids. 

When  using  such  lists,  it  is  well  to  be  very  care- 
ful to  make  sure  that  the  list  covers  exactly  the  same 
si/.es,  kiTids  of  finish,  etc.,  that  are  called  for  by  the 
plans  and  specifications,  as  it  is  possible  that  there 
may.  be.  a   very  ap|)recial)le  variation  otherwise. 

W  hen  any  si)ecial  work  or  ornamentation  at  all  is 
required,  it  is  well  to  get  si)ecial  i)rices. 

The  cu'bic-foot,  as  previously  stated,  is  the  most 
convenient  unit  for  use  in  figuring  stone-work  but, 
of  course,  the  number  of  cu!l)ic-feet  that  can  be  hand- 
led in  a  unit  period  of  time  will  'be  determined  by  the 
size  and  weight  of  the  individual  pieces,  their  shape, 
and  their  position  in  the  work. 

Such  items  as  sills,  lintels,  steps,  pier-caps,  etc., 
are  usually  set  Ijy  hand,  one  or  more  laborers  assist- 
ing the  mason  as  may  be  required,  but  when  ashlar 
fa'cing  is  used,  or  when  very  much  ornamental  work, 
such  as  columns,  cornices,  etc.,  is  included,  it  is  usual 
to  use  a  small  hand-derrick  or  a  breast-derrick. 

Where  the  individual  pieces  are  heavy,  or  where 
the  total  quantity  to  be  handled  runs  into  several 
thousand  feet,  it  may  be  profital)le  to  use  a  j)ower 
derrick.  However,  this  should  l)e  studied  carefully, 
hecause  it  often  develops  that  the  mason  will  not 
handle  the  stone  rai)idly  enough  to  pay  the  added  cost 
of  the  i)ower  equipment  and  the  men  to  run  it,  to  say 
nothing  of  the  cost  of  installation,  fuel  and  remcjval. 

'ihe  information  given  in  previous  articles  will 
enable  you  to  figure  the  cost  of  hauling,  scaffolding, 
elevating,  etc.  The  cost  of  loading  and  unloading 
will  be  determined  'by  the  facilities  available.  (See 
table  5). 

If  the  stones  are  large,  and  no  derrick  is  available 
for  moving  them  from  the  car  to  truck  and  truck  to 
building,  the  cost  will  naturally  be  higher  than  where 
the  unloading  facilities  are  good  or  the  stones  small. 

The  following  tables  contain  the  information  nec- 
essary for  the  preparation  of  an  estimate  on  any  or- 
dinary work. 

Table  5. — Unloading  Cut  Stone 
(Labor  Hours  per  100  Cubic  Feet.) 

Hand         Hand         Power 
Work       Derrick  Derrick  or 
Crane 
From   car    to   truck  4  3  2^ 

From   truck  to  barrow 

or   storage  4  3  2^ 

Wheeling  in  barrows 

per  100  feet  3 


Table  6. — Setting  Cut  Stone 

(Hours  per   UX)  Cubic  Feet). 

Hand  Work 

Sill.s,  Lintels,  Ltc.    .\hlilar  Small  Cornices 

Mason  s  ao  13  20 

Laborers  .lo  20  :(0 

Using  Hand  Derrick 

Masons  2i  lo  15 

LaJKjrcrs  a4  20  30 

Using  Power  Derrick 

Heavy  Thin       Ornanieiital 

I''oun(lation  Stone  .Ashlar  Work 

Masons  4  8  13 

Laborers  az  48  .jfi 

lingineer  4  4  4 

•Vote-  ihe  figures  for  power  derrick  do  not  in- 
clude the  cost  of  installating  and  removing  the  der- 
rick, which  must  be  figured  as  will  be  exjilained  in 
another  article. 

Most  architectural  stone-work  must  be  laid  in 
non-staining  mortar,  the  cr>mposJtion  of  which  is 
usually  definitely  specified  by  the  architect.  It  is 
becoming  usual  to  use  white  portland  cement  as  the 
binding  principal  in  non-staining  mortars  and  when 
this  is  done,  the  tables  given  in  the  article  on  brick- 
work can  be  used  in  figuring  the  cost  of  the  mortar, 
taking  due  account  of  the  fact  that  the  i>rice  of  white 
cement  is  very  much  iiigher  than  that  of  the  standard 
grey  color. 

The  <|uantity  of  mortar  required  can  be  calculated 
from  the  following  taibic : 

Table  7. — Mortar  Required 

(lu.   ^  (Is.  .Mortar  per   100  Cubic    heet  Stone). 

Setting  Pointing         Parging 
Heavy  foundation 

stone                               0.10  0.03 

Thin  ashlar  work                0.15  0.05                0.15 

.Sills,  lintels,  etc.                   0.15  0.05                 0.15 
.Small  ornamental 

work                                    0.13  0.04                  0.13 
Large   ornamciUal 

work                                     O.i:!  0.04                   0.13 

Besides  the  cost  of  liauling,  labor,  elevating  and 
mortar,  we  must  include  the  cost  of  all  anchors  and 
clani|)s  that  are  specified,  being  careful  to  note  the 
number  and  kind  as  well  as  the  material  of  which 
they  are  to  be  made  and  to  get  projjcr  prices  on  them. 

After  the  setting  has  been  completed  it  will  be 
necessary  to  wash  the  work  down,  using  no  acid  for 
most  stones,  and  the  cost  of  such  cleaning  is  to  be 
calculated  as  follows: — 

Table  8. — Cleaning  and  Pointing 
(Hours  per  100  Square  Feet)    ' 
Washing  Down   Pointing      Cleaning     Pointing 
New  Work   New  Work  Old  Work  Okl  Work 
Laborer  1  i  1.5  1.5 

Mason  3  2  3  3 

On  work  which  has  been  exposed  to  weather  for 
many  years,  particularly  in  communities  where  much 
soft  coal  is  used,  an  ordinary  washing  down,  even 
with  a  strongly  alkaline  wash,  will  not  restore  the 
stone  to  a  satisfactory  appearance.  It  is  then  neces- 
sary to  resort  to  the  use  of  a  sand  blast  and  the 
work  is  usually  done  by  'stone-renovators*'  rather 
than  by  builders.  In  our  discussion  of  cement-gun 
work  we  shall  study  the  cost  of  sand-blasting,  along 
with  the  other  kinds  of  work  for  which  the  cement- 
gun  may  be  used. 

Let  us  assume  for  our  example  that  we  have  a 
building  front,  to  have  a  granite  grade-course  and 
a  liniestone-ashlar  lacing  with  the  usual  amount  of 
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ornamental  work,  such  as  pilasters,  caps,  bases,  cor- 
nices, etc. 

Our  bill  of  (juantities  using  tlie  method  mentioned 
in  the  discussion  of  architectural  terra-cotta,  and  tak- 
ing the  "squared"  dimensions  of  all  members,  is  as- 
sumed as  follows: — 

Granite    grade    course     120  cu.  ft. 

Limestone    ashlar     720  cuV  ft. 

Sills    and    lintels 150  cu.  ft. 

Ornamental    features      'JOO  cu.  ft. 

Total    .' 1,590  cu.  ft. 

A\'e  will  assume  that  the  stone  is  to  be  delivered 
f.  o.  b.  cars  at  the  railroad  station,  one  mile  from  the 
job  over  good  hard  roads,  there  is  ample  room  at  the 
work  to  pile  the  stone,  but  as  the  building  is  three 
stories  high  we  shall  have  to  hoist  our  stones  by  a 
power  derrick  which  we  will  locate  at  a  point  that  will 
serve  the  entire  front  and  obviate  the  necessity  for 
re-loading  during  the  work. 

To  calculate  the  cost  of  bringing  the  stone  from 
the  railroad  to  the  building,  we  will  make  use  of  the 
following  table: — 

'I'able  9. — Weights  cf  Building  Stone 

Granite    170  lbs.  per  cu.  ft. 

Limestone     137  lbs.  per  cu.  ft. 

Sandstone     164  lbs.  per  cu.  ft. 

Bluestone      151  lbs.  per  cu.  ft. 

Marble     1*8  lbs.  per  cu.  ft. 

Gneiss     168  lbs.  per  cu.  ft. 

Slate     175  lbs.  per   tu.  ft. 

The  total  weight  is,  therefore. 

130   cu.   ft.   granite  at   170   lbs 20.400 

1,470  cu.   ft.   limestone  at   137   lbs 201,390 

Total     321,790 

Since  we  can  handle  6,000  lbs.  to  the  load,  it  fol- 
lows that  we  shall  ha\e  to  haul  Z7  loads,  which,  at 
2  miles  per  hour  loaded  and  3  miles  per  hour  un'oad- 
ed  will  require  ."iO  minutes  per  load  travelling  time 
or  practically  31  hours.,  to  which  must  be  added  the 
time  for  loading  and  unloading.  .Allowing  2  men,  and 
the  driver,  at  the  car,  we  find  the  loading  time,  from 
Table  5  to  be  2L2  hours,  and  for  unloading,  using 
the  derrick  and  the  same  number  of  men,  the  time 
will  be  13.25  hours,  giving  a  total  of  65.45  hours. 

The  cost  of  the  driver's  time  is  included  with  the 
cost  of  the  team,  so  is  it  only  necessary  to  figure  the 
cost  of  the  other  two  men,  or  two  thirds  of  the  time 
indicated  in  the  table,  thus: 

Loading  L590  cu.   ft.x4  hrs.   per   100x2-3=42.4  hrs. 
Unloading  1,590  cu.  ft.x2>4  hrs.  per  100x2-3=26.5  hrs. 

Total 68.9   hrs. 

assuming  that   enough    teams   are   employed   to   keep 
the  men  busy, 

The  cost  of  the  derrick  engineer  will  be  included 
in  the  cost  of  setting  and  need  not  be  figured  separa- 
tely. 

h>om  Table  6,  we  find  that  the  time  required 
for  setting  the  stone  will  be : 

Ashlar  Wbrk,  including  sills,  grade  course,  etc., 
990  cu  ft. 

Masons  at  8  hrs.  per  100  cu.  ft 79.2  hrs. 

Laborers  at  48  hrs.  per  100  cu.   ft 475.2  hrs 

Engineer  at  4  hrs.  per  100  cu.  ft 39.6  hrs 

Oramental   Work,   600  cu.  ft 

Masons.  @   12  hrs,   per  100  cu.   ft.,  72  hrs. 

Laborers  at  36  hrs.  per  100  cu.  ft.,  216  hrs. 

Engineers  at  6  hrs.  per  100  cu.  ft.,  36  hrs. 

Cleaning  and   Pointing  1,800  sq.  ft.,  (from  Table  8) 

Masons  at  4  hrs.  per  100  sq.  ft.,  72  hrs. 

Laborers  at  2  hrs.  per  100  sq.   ft.,  36  hrs, 

Pole  Staging  Laborers,  15  hrs. 


SUMMARIZING 


'I'eanis   li.'i..")   Ins.   at   .tl.iid. 
Laborers,    unloading,    etc., 
Setting   ashlar. 
Setting    ornament, 
Cleaning    &    pointing. 
Staging, 


Masons,    setting    aslilar. 
Setting   ornament, 
Cleaning   &   pointing, 


Engineer   on   ashlar. 
On   ornament. 


$05.50 


08.9  lirs. 
457.2  hrs. 
210.     hrs.     - 

:iO.     hrs. 

15.     hrs. 

811.1   hrs. 

Say   811    hrs.  at   .45,   :i04.95 

79.2   hrs. 

72.     hrs. 

72.     hrs. 


22:!. 2   hrs. 
say   223   lirs.   at   .91),   200.70 

39.6  hrs 
36.     hrs. 

75.0   hrs. 
say   70   hrs.   at   .90,   08.40 


Total   direct    labor   cost,  $099.55 

which  equals  .436  per  cu.  ft. 

If  this  joil)  could  be  set  by   hand,  using  a  breast 
derrick    and    working    from    the    floors   as    the    build- 
ing goes  up.  we  should  figure  our  costs  as  follows: — 
The  time  O'f  the  teams  in  transit  would  be       31      hrs. 
and  at   the   car,  21.2  hrs. 

the    same    as    before,    but    their    time    at    the 
building    would    be    increased    (See    Table 
5)   to  21.2  hrs. 


Total   team   time,  7:!. 4  hrs. 

The  laborers  time  at   the  car  would   be  42.4  hrs. 

as    before,    but    the    unloading    time 
at    the   building   would   also   l>c  42.4  hrs. 

and  wc  also  have  to  allow  for  time  needed 
in  putting  stones  onto  the  elevator  and  tak- 
ing them  off  at  the  upper  stories.  .Assum- 
ing 360  cu.  ft.  of  stone  to  go  on  the  first 
floor,  wc  have  1230  feet  to  raise  to  the  upiier 
stories  and  the  distance  to  handle  it  will 
be  taken  as  100  feet,  therefore.  12:!0  ft  at  :! 
hrs.  per   100=  :i0.9  Irs. 


Total    for   these   items. 


121.7  hrs. 


The   time   required    for   setting,  from   table   0,   will   be   as 
follows: 

Masons  Laborers 
270  cu.  ft.  Sills,  Lintels, 

Grade    Course,    etc.            81.  hrs.  81.  hrs 

720  cu.   ft.  Ashlar,                   72.  hrs.  144.  hrs 

600   cu.    ft.    Orament,             90.  hrs  180.  hrs. 


Totals,  343.  hrs  405.  hrs. 

The  cost  of  cleaning  and   pointing  will   be  as   before,  as 
also  will  the  scaffolding,  summarizing  we  get. 

Team   73.4   hrs.   at   $1.00  $  73.40 


Laborers,    unloading. 

Setting 

Cleaning   &   pointing, 

Staging, 

say 

:',1.: 
levator. 

121.7  hrs. 
405.     hrs. 

30.     hrs. 

15.     hrs. 

Miasons,   setting, 
Cleaning   &   pointing. 

577.7   hrs. 

578  hrs.  at  .45, 

243.     hrs. 

72.     hrs. 

200. 1 0 

Engineer,   10  hrs.  on  e! 

i.     hrs.,  at  .90. 
at   .90 

2H:i.50 
14.40 

^ 


Total  direct  labor,  $031.40 

Which  equals  39.7  cts.  per  cu.  ft. 

Without  going  into  the  matter  of  rental  exi)ense 
on  the  derrick  and  power,  or  the  elevator,  it  can 
readily  be  seen  that  the  stone-work  on  the  building 
under  construction  can  'be  handled  to  better  advan- 
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trifle  witli  a  liaiul  clcrrick  tliaii  with  a  |j(jvver-deirick. 

Tin's  is  not  an  in\arial)ie  rule,  yet  it  is  not  at  all 
unusual  for  a  job  of  tliis  size,  as  the  economy  result- 
ing from  power  equipineiU  does  not  become  effec- 
tive until   we  handle  mucli  larger  quantities  of  stone. 

In  I'.ngineering  Xcws-Record  (jf  March  13.  1919, 
I  described  an  instance  w-here  we  completed  some 
hea\'y  repair  work  on  a  stone  dam  for  less  than  four 
thousand    dollars,    witli    a    hand    derrick,    though    the 


estimates  of  our  comi>etitors,  who  contemplated  the 
use  of  power  equij)ment  ran  as  liiRh  as  thirty-nine 
thousand  dollars. 

That  was  an  exceptional  instance.  It  happened 
during  a  period  of  coal  shftrtage,  the  nearest  railroad 
was  over  two  miles  away  and  the  conditions  and  the 
site  were  such  that  the  cost  of  installing  a  steam- 
engine  would  have  been  equal  to  the  total  cost  of 
operating  the  hand-tlerrick. 


The  Manufacture  of  Wood  Stave  Pipe 

Present  Day  Practice  in  the  Making  of  Wire  Wound  and  Continuous  Stave 

Pipe — Description  of  the  Operations  Involved — Wood 

Pipe  is  Being  Widely  Used 

By  J.  B.  HOLDCROFT.  A.M.E.I.C. 


Historically,  wooden  pipe  is  no  new  thing,  but 
luitil  a  comparatively  few  years  ago  it  was  frankly 
a  makeshift — bored  out  logs  jointed  by  tapering  or 
by  slipping  in  tenon  pieces  made  of  sheet  iron.  Work 
of  this  kind  has  been  done  as  far  back  as  the  seven- 
teenth century,  and  makeshift  though  it  was,  many 
of  these  old  jobs  were  in  service  for  two  hundred 
years  or  more.  Hut  it  has  been  reserved  for  this  age 
of  machinery  to  make  it  possible  to  use  these  durable 
wooden  pipes  under  the  high  heads  required  by  mod- 
ern conditions. 

F'rescnt  day  ])raotice  calls  for  a  ])ii)e  built  in  staves, 
with  a  wrapping  of  wire  which  is  ])ro])ortioned  to 
take  the  entire  pressure  load.  The  wall  of  the  i)ipe 
is  ordinarily  comparatively  thin,  not  over  one  and 
one-half  inches,  for  the  reason  that  deiiendence  is 
l)Iaced  upon  this  fact  to  secure  continuous  saturation 
of  the  entire  volume  of  the  wood — the  princi])le  being 
now  well  established  that  wood  so  saturated  will  not 
decay  during  any  period  of  which  we  have  record. 
Very  large  pipes,  however,  are  built  with  a  thicker 
stave  than  this  to  obtain  the  necessary  mechanical 
strength  and  rigidity. 

The  manufacturing  process  is  one  of  considerable 
interest,  and  in  its  present  condition  represents  the 
;KOumulaled  experience  of  a  long  period  of  years — a 
period  which  has  seen  the  evolution  of  this  material, 
for  it  is  now  well  established  as  one  of  the  standard 
materials  of  construction  in  its  field,  from  a  little 
known  i)roduct  used  almost  entirely  in  the  West  and 
looked  upon  askance  by  conservative  engineers. 

Apart  from  the  care  and  study  expended  upon  the 
(l('\elopment  of  the  material,  its  ]>henomen;il  success 
is  due  primarilv   to  two  of  the   woods   of  the    I'acitu' 


toast — the  redwood  of  California,  where  the  pipe  was 
first  used,  and  later  the  Douglas  or  British  Columbia 
fir.  High  pressures  require  a  har<!.  dose-grained 
wood  of  high  tensile  and  compressive  strength,  and 
further  require  perfectly  clear  stock  of  slow  growth 
and  entire  freedom  from  knots  or  other  defects. 

'J'he  wood  is  usually  purchased  in  the  standartl 
mill  sizes  2"  x  4"  or  2"  x  3"  and  of  the  qualities  known 
commercially  as  "Nos.  1  &  2  clear,"  and  for  the  small- 
er sizes  of  pipe  of  which  a  large  ff)Otage  is  made  for 
constant  shipment,  is  nearly  always  kiln  dried.  Air 
seasoning  is,  of  course,  more  satisfactory  when  pos- 
sible, and  is  used  as  far  as  practicable  for  the  larger 
sizes  and  for  the  stock  used  in  the  manufacture  of 
continuous  jiipe  staves.  The  Pacific  Coast  climate 
allows  of  satisfactory  seasoning  in  from  six  to  twelve 
months  according  to  one  company's  experience,  and 
large  stock  piles  of  lumber  are  always  kept  in  the 
yard  undergoing  this  process. 

The  Manufacture  of  Wire  Wound  Pipe 

Following  first  the  manufacture  of  what  is  known 
as  "wire  wound"  i)ipe,  which  is  manufactured  com- 
plete in  the  factory  and  only  requires  jointing  on  the 
job  like  ordinary  iron  jiipe — the  staves  are  dre.s.sed 
to  the  radius  of  the  i)ipe  i)eing  made,  the  edges  con- 
forming to  a  true  sector,  and  a  bead  and  groove  are 
formed  in  a  single  passage  through  the  machine, 
which  is  to  all  intents  and  purposes  an  ordinary 
planer,  with  the  special  attachments  necessary  Un 
forming  the  stave,  h.ach  length  of  pipe  is  then  as- 
sembled in  a  sort  of  cradle  and  a  temporary  clamp 
l)ut  on  which  holds  the  staves  in  place  while  the  end 
of  the  winding  wire  is  being  attached,  which  is  done 


Stock   pile   of  continuous   stave   ptp«  sections   on   shipping  platform 


Assembling  pipe  and  windng  machne 
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l)y  hookinsj  the  end  around  a  staple  driven  into  the 
pipe. 

The  winding  machine  is  most  ingenious,  and  can 
be  adjusted  to  put  any  desired  tension  on  the  wire, 
and  to  space  it  according  to  the  pressure  the  pipe 
will  have  to  stand,  a  different  winding  being  set  for 
each  size  of  pipe,  and  for  each  difference  of  50  feet 
head  of  water.  Sleeves  are  made  in  the  same  manner, 
of  a  diameter  sufficient  to  drive  onto  the  end  of  the 
pipe.  From  the  winder  the  pipe  passes  to  the  tenon- 
ing machine,  where  the  joint  is  finished.  This  is  a 
machine  not  unlike  a  lathe  in  appearance,  but  with 
the  difference  that  the  pipe  remains  stationary  while 
the  cutter  knives  revolve  at  high  speed.  These  form 
the  end  of  the  pipe  so  that  it  will  easily  enter  the 
sleeve  and  will  tighten  up  to  a  perfectly  watertight 
joint  as  the  i)ipe  is  driven  home.  No  calking  material 
whatever  is  intended  to  be  used. 

The  completed  pipe  then  rolls  down  an  incline 
into  a  shallow  bath  of  hot  tar.  The  depth  of  tar  is  kept 
so  that  none  can  enter  the  interior  of  the  length,  and 
as  the  pipe  is  rolled  across  the  bath  the  outer  surface 
is  thoroughly  coated,  thus  protecting  not  only  the 
wood  but  thoroughly  coating  the  wire  winding  also — 
one  of  the  most  important  requirements,  as  obviously, 
]>ipe   of   this   kind   can    last   no   longer   than    its   wire. 


])orary  purposes  in  the  larger  sizes,  up  to  24  inch. 
Nearly  all  the  wooden  pipe  used  for  power  penstocks 
and  large  watermains  is  of  the  "continuous  stave" 
type,  which  was  also  the  original  type  developed 
when  wooden  pipes  first  became  a  definite  factor  in 
engineering  practice.  One  advantage  of  the  continu- 
ous stave  j)ipe  is  that  it  is  shipped  to  the  job  in  knock- 
ed down  form,  and  consequently  is  more  easily  trans- 
ported than  any  other  type  of  conduit.  The  winding 
of  the  factory  made  pipe  is  replaced  in  this  form  of 
construction  by  bands  made  of  round  iron,  the  ends 
of  which  pass  through  a  saddle  shaped  to  the  circum- 
ference of  the  pipe,  where  they  are  tightened  up  by 
nuts  screwed  on  to  the  threaded  ends  of  the  rods. 
As  with  the  other  type,  the  size  of  bands  and  their 
spacing  is  suited  to  the  pressure  the  pipe  will  have  to 
stand  at  any  particular  point. 

The  mill  work  on  this  pipe  is  therefore  confined 
to  the  manufacture  of  the  staves  and  bands,  no  as- 
sembling being  done  until  the  site  of  the  work  is 
reached.  A  separate  operation  which  has  to  be  per- 
formed on  each  end  of  every  stave  length  is  the  cut- 
ting of  a  spline  or  key-way,  into  which  is  fitted,  dur- 
ing construction,  a  strip  of  sheet  iron  which  forms  a 
seal  and  prevents  leakage  of  water  past  the  ends  of 
the  staves.     A  machine  for  this  special  purpose,  with 


Length  of  24  in.,  pipe  in  the  tenoning  machine 

Finally,  as  the  length  of  pipe  reaches  the  other  side 
of  the  tar  bath,  it  is  lifted  out,  and  started  down  an- 
other incline  which  is  kept  constantly  covered  with 
clean  sawdust,  of  which  enough  is  picked  up  by  the 
hot  tar  coating  to  form  a  thick  protective  covering, 
protecting  the  tar  from  injury  in  transit  and  making 
it  much  easier  to  handle  the  material. 

Increasing  the  Durability 

There  are  a  number  of  variations  of  this  process, 
chiefly  in  connection  with  ensuring  the  durability  of 
the  pipe  luider  certain  trying  conditions.  It  has  been 
found  that  perfect  saturation  is  not  always  obtained 
in  the  sleeve  connections,  and  that  they  consequently 
are  inclined  to  suffer  from  dry-rot.  So  it  is  becoming 
an  occasional  practice  to  have  the  sleeves  pressure 
treated  with  creosote  to  obviate  this  danger.  And 
where  the  pipe  system  is  to  be  alternately  full  and 
empty,  as  on  irrigation  systems,  it  is  regarded  as 
economical  to  haxx  the  whole  pipe  treated  in  that 
way,  while  a  cheaper  method,  also  frequently  resort- 
ed to,  is  to  simply  dip  the  completed  pipe  in  creosote 
before  tarring.  While  little  penetration  is  secured 
by  this  latter  method  the  degree  of  protection  afford- 
ed is  considerable. 

"Wire  wound"  pipe  construction  is,  however,  used 
]irincipally  for  small  sizes  and  for  more  or  less  tem- 


Tarring 


ui    vvu^u    itave   pipe 


a  horizontal  saw  which  makes  the  required  cut  in  the 
end  of  each  stave,  is  located  near  the  shajjers  and  is 
the  key  point  of  the  process,  as  any  delays  or  accumu- 
lations usually  occur  there. 

As  an  example  of  the  work  that  may  be  done  with 
this  class  of  pipe,  it  may  be  mentioned  that  the  largest 
pipe  built  so  far  is  one  of  14  feet  diameter,  which  was 
installed  by  the  Pacific  Coast  Pi])e  Co.  at  Niagara 
Falls  on  the  Ontario  Power  Company  development 
of  the  Hydro-Electric  Power  Commission  of  Ontario. 
Other  pipes  of  large  diameter  have  been  installed  in 
various  parts  of  Canada,  and  mention  can  be  made  of 
one  of  10  feet  diameter  in  the  Musquash  development 
of  the  New  Brunswick  Electric  Power  Commission, 
one  of  the  same  size  on  the  St.  Margaret's  bav  devel- 
opment of  the  Nova  Scotia  Power  Commission,  and 
one  of  6  feet  diameter  on  one  of  the  Granby  develop- 
ments in  British  Columbia.  The  very  large  pipes 
mentioned  are  not  subjected  to  extreme  head,  but  it 
is  interesting  to  note  that  it  is  considered  good  j)rac- 
tice  to  use  pipes  of  36  inch  to  42  inch  diameter  under 
heads  as  great  as  470  feet.  To  show  the  extent  to 
which  these  pij^es  are  coming  into  use  in  Canada,  now 
that  the  soundness  of  the  construction  as  a  definite 
type  has  been  satisfactorily  established,  it  may  be 
mentioned  that  one  factory's  output  of  all  sizes  for  a 
year  has  at  times  run  as  high  as  50  miles. 
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Construction  Developments  During  the 

Month  of  October 

Figures   Compiled  by   Maclean   Building   Reports,  Ltd.,  Show  Trend  of 

Building  Activities  for  Last  Month — Details  of  Contracts 

Awarded  and  Contemplated 


Construction  Contracts  Awarded  in  Eastern  Canada,  October,  1922 


No. 


ApartmcnU 2     $ 

Churches „ 6 

I'actoriea 12 

Public  Garases 20 

Hosiiitals '. 2 

Hotels  and  Clubs 4 

Office  BuildinKS 7 

Public  Buildinics.._...._.  .. .  3 

Residences 890 

Schools 15 

Stores 66 

Theatres 2 

Warehouses 7 

Total  Buildings 1026 

Bridges 3 

Dams  and  Wharves 4 

Sewers  &  Watermains.  12 

Roads  and  Streets 9 

Genei-jil  EnjjrineerinK...  24 


Ontario 
Value 


85,000 

46.000 

450,000 

193,000 

26,000 

64,600 

643,800 

220^00 

4,368.300 

1.499,300 

656.600 

170.000 

97,500 

$8,409,000 

%      11.900 

196.100 

S7.900 

547,300 

3,131,600 


No. 

2 

4 

6 

27 


2 
443 


tjuebec 

Value 

%    160.000 

313,800 

187,000 

129,000 

"ii'iw 

186.600 
274.400 
2,818,900 
169.600 
284,400 


New  Brunswick       Nova  Scotia 


No. 


Value 


16,000       1 


16.000 


130,700 

4.000 

16.000 

'lo.'iioo 


No. 


1 

26 

1 

8 


Value 
26,000 


1,50« 
116.000 


No. 

4 

12 

18 

61 

S 

.._ < 

-       IS 

4.000        ( 

110.300  1388 

2.000       23 

12.000       78 

2 

- 10 


Eutern  Total 
VmhM 
I    2U.0OO 
SIS.8M 
<ST.«M 

sn.tM 

140.000 

70,100 

729.SM 

498.400 

7.4S2.70O 

l.««4,800 

974.900 

170.000 

128,600 


618  t4,634.000  34 
9  $  69.900  2 
4  43.900     .... 


176.700 
13.000 


228.900 
259,300 


34  t  269,800  1614  $13,409,000 
14  t      84.800 

3            21.400       11  261.400 

12  87,900 

20  776,200 

2             20,000       29  3,410,800 


Grand  Total 1077   $12,383,700     545     $5,126,000     36     $    188.700       .19     $    .111.200  1700  118.030.100 

Construction  Contracts  Awarded  in  Western  Canada,  October,  1922 


No. 

2 


Apartments 

Churches 1 

.Kactories 2 

Public  Garages 2 

Hospitals 

Hotels  and  Clubs 4 

OfTice  Buildings 

Public  Buildings 1 

Residences « 131 

Schools 3 

Stores 8 

Theatres 1 

Warehouses 4 

Total  Buildings 169 


British  Columbia 

No. 


Value 

9,500 

55,000 

22,600 

25,000 


46,000 

6,000 
552,300 

8,000 
78,000 

3,000 
21,000 


Alberta         Saskatchewan 

Value        No.        Value 
$     1      .__ 

M 

No. 

5,600     .... 

2 

2.500.000     .... 

4 

12,600     .... 

3 

2 

3.600     .... 

1 

16.000       3 
9.800     .... 

67,600 

2 
2 

66.400     73 

239,000       6 

6,000       6 

248.800 
28,000 
25,600 

71 

3 

11 

15.000 


Manitoba 

Value 

4.000 

6.800 

62.000 

80.700 

73.000 

2,000 

38,000 

10.800 

266.900 

19,700 

68.300 


Western  Total 


No. 
3 
4 
7 
7 
2 
6 
« 
6 

294 
25 
26 
1 


BridKes.. 

Oams  and  Wharves 

Sewers  &  Watermains. 

Roads  and  Streets 

General  Engineering... 


$    824.300 

1.230.000 

6,000 


41     $2,846,800     89     $    374,800 


25,000 
266,600 


10.600 


2 

10.000 

8 

104 
3 

$    627.200 
7.200 

893 

4 

1 

4.800 

1 
2 
3 

Value 

$      13,600 

67.400 

2,684.600 

1 18,200 

73,000 

60,600 

106,600 

26.600 

1,113.400 

294.700 

176.800 

S.000 

4*,000 

$4,672,100 

1.267.200 

6.000 

4,800 

S6.(00 

2(6.600 


Grand  Total 166     $2,369,800       41     $2,846,800     90     $    386.400     108     $    639.200     404     $6,240,200 

Contemplated  New  Construction  Work  in  Canada,  October,  1922 


No. 

2 

7 

17 

14 


Apartments 

Churches 

Factories 

Public  Garages.... 

Hospitals 2 

Hotels  and  Clubs 2 

OfTice  Buildings fi 

Public  Buildings 8 

Residences 8S3 

Schools 1 1 

.Stores 10 

Theatres 

Warehouses 3 

Total  Buildings. 416 

Bridges 

Dams  and  Wharves 

Sewers  &  Watermains. 

Roads  and  Streets _. 

General  Engineering... 

Grand  Total 468 


Ontario 

Value 

$      70.000 

119.500 

896.000 

197.600 

1.007.500 

70.000 

IHO.OOO 

240.500 

1.843.900 

960.000 

132.000 


140.000 


No. 


2 
3 
58 
9 
2 
1 
2 


Quebec 

Value 

$    120.000 

395.000 

77.000 

166.000 


No. 


Maritime 

Value 

..     $     

2  116.000 

1  100,000 


416 

2 
1 

l.s 
16 
6 

$6,866,900 
106,000 
100,000 
366,600 
281,600 
774.400 

94 
3 
2 
8 

12 
2 

468 

$7,476,300 

121 

26.000 

86.000 

286.000 

668.600 

641.000 

33.000 

6.000 

126.000 

$2,624,600 

98.600 

21.000 

246.000 

498.600 

70.000 


62.000 
166.000 
20.000 


Western 

No.        Value 
...     $     

2  9.600 
10       3.637.000 

3  19.000 


3 

4 

6 

11 

13 


Dominion 

No.         Value 
$    190.000 
639.000 
4,710.000 
381.500 


462.000 
48.000 


6.600 

soiobo 


64 
S 
t 

12 
6 
* 


17.600 
83.600 
117,000 
82,300 
74,600 
90.500 

iijm 

$4,116,800 
40300 
32.000 
70.800 
78,600 
M.OOO 


6 
17 
31 
21 

2 

6 
12 
17 
416 
36 
22 
"l 

8 


1.007.600 

112.600 

298.600 

642.600 

2.(56.700 

1.730.600 

276.600 

6.000 

301.000 


692  $12,943,400 


10 

( 

40 

$S 

1( 


293.300 
163.000 
(78.900 
868.600 
1.004.400 


$3,487,600     26     $    68«.60fl       93     $4,418,900     (97  $16.93>I.SIM 
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Are  Building  Costs  Permanently  High? 

Investigations   Made  by  the   Associated    General  Contractors  of  America 
Show  How  the  Prices  of  Building  Materials  and  Labor 

Have  Been  Fluctuating 

By  M.  V.  Ayres  in  "The  Constructor," 

One  of  our  meimhers  has  asked  us  to  furnish  him 
with  figures  showing  why  houses  cost  more  today 
than  they  did  in  1914  or  in  1918.  He  wishes  to  use 
these  figures  as  the  basis  of  an  argument  to  con- 
vince prospective  home  builders  tliat  they  must  ex- 
pect to  pay  more  for  new  houses,  built  at  this  time, 
than  they  would  have  had  to  pay  for  similar  dwell- 
ings in  1914  or  in  1918.  This  report  has  been  pre- 
IKired  ])articularly  with  a  view  to  sui)plying  the  in- 
formation recpiested  and,  at  the  same  time,  affording 
assistance  to  other  readers  who  are  in  need  of  simi- 
lar arguments  in  connection  with  their  business. 


the  official  publication  of  the  A.  G.  C. 

Diagram  1  shows  how  the  cost  of  building  has 
varied  from  month  to  month  since  the  beginning  of 
1914.  The  heights  of  the  columns  are  ])roportional 
to  the  average  building  cost  for  each  month  in  com- 
parison with  the  average  cost  for  the  year  191,^. 
which  is  taken  as  100  per  cent,  and  is  represented  by 
the  height  of  the  heavy  line  across  the  diagram 
marked  "1913  ISuilding  Cost."  It  will  be  evident 
from  the  diagram  that  building  costs  are  now  75  i)er 
cent,  greater  than  they  were  in  1913,  and  exceed  the 
corresponding  figures  for  any  month  prior  to  July. 
1919.     The  cost  of  building  was   \  ery   much  greater 


1914 
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1 
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in  1920  than  now.  reaching  a  niaxiimuii  in  April  of 
that  year  of  more  than  two  and  one-half  times  the 
pre-war  figure.  It  then  dropped  each  month  until 
August,  1921  ;  since  which  time  it  has  had  some  ups 
and  downs,  and  for  the  past  four  months  has  been 
increasing  at  a  rather  alarming  rate. 

The  figures  used  in  constructing  the  above  dia- 
gram have  l)een  obtained  by  combining  figures  which 
represent  tlie  average  cost  of  building  materials  with 
data  wiiicli  show  tlie  average  wage  rates  in  the  ibuild- 
iiig  trades.  Diagrams  2  and  3  respectively,  show 
iuivv  the  building  material  i)rices  and  wages  have 
\aried  since   191.^. 

Material  and  Wage  Indexes 

1  )iagrani  2  rei)resents  the  inde.x  u{  Intilding  ma- 
terial i)rices  C()m])uted  by  the  Department  of  Lalwr. 
Tiiis  index  is  a  composite  of  the  |)rices  of  some  40 
ibfferenl  l)uilding  materials  for  which  quotations  are 
ol)tained  from  a  large  numl)er  of  different  points. 
riiis  average  figure  for  l^uilding  materials  cost  reach- 
ed its  height  in  April,  1920.  when  ft  was  three  times 
as  great  as  in  1913. 

Diagram  No.  3  shows  how  wages  in  the  building 
trades  liave  varied  during  the  same  period  covered 
by  tile  other  diagrams.  \Vages  did  not  go  nearly  so 
high  as  materials.  They  reached  their  greatest 
lieight  at  a  later  period,  and  they  have  not  since 
come  dmvn  very  much.  These  wage  figures  are 
averages  of  the  wages  paid  in  11  of  the  building 
tiadcs,  ill  eight  representative  cities,    The  index  of 


tile  cost  of  l)uildiiig  represented  i)y  Diagram  1  is  a 
composite  of  the  material  index  and  tlie  wage  index 
shown  in  Diagrams  2  and  3  in  which  tlie  former  rep- 
resents 60  i)er  cent.,  and  the  latter  -K)  per  cent,  of  the 
final  result. 

The  Reason 

'J"he  prospective  I)uilder,  after  studying  these  three 
diagrams,  will  l)e  obliged  to  admit  that  neither  hnu.scs 
nor  any  other  class  of  l)uiidings  can  be  erecte<l  to- 
day for  the  amount  of  money  which  they  would  have 
cost  either  in  1914  or  in  l'>18.  If  he  stiil  balks,  how- 
ever, at  tiie  necessity  of  paying  more  than  he  for- 
merly did,  it  should  be  pointed  out  to  him  that  that 
is  precisely  what  he  is  obliged  to  do  in  making  prac- 
tically any  other  sort  of  a  purchase  whatever.  Dia- 
gram 4  shows  how  wholesale  i)rices  of  all  commodi- 
ties have  varied  since  1913.  It  will  be  noted  that  the 
general  shape  of  the  diagram  is  very  similar  indeed 
to  that  representing  the  cost  of  building.  To  l)e  sure 
average  i)rices  did  not  go  quite  so  high  in  1920.  and 
they  are  not  quite  so  high  now  as  the  price  of  build 
ing  materials  or  the  cost  of  completed  buildings. 
This  diagram  represents  the  index  of  wholesale  prices 
of  the  Department  of  Labor,  and  is  a  composite  of 
the  prices  of  over  400  different  commodities.  It  in- 
cludes a  number  of  important  items,  such  as  zinc.  tin. 
copper  and  rubber,  which  for  special  reasons  easily 
explained  in  each  case  are  now  selling  at  below  the 
pre-war  figures.    This  helps  to  explain  why  the  in- 
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dex  of  wholesale  i)rices  is  at  a  lower  point  than  that 
of  building  materials. 

Prices  at  Permanent  New  Level 

It  will  be  noted  that  every  one  uf  the  diagrams 
thus  far  referred  to  shows  an  increase  in  ])rices  dur- 
ing the  past  few  months.  This  is  what  always  hap- 
pens to  prices  when  business  is  recovering  from  a  de- 
pression. It  was  to  have  been  expected.  It  does 
not  mean  that  |)rices  are  going  back  to  where  they 
were  in  1920.  It  proba'l)ly  does  not  mean  that  they 
are  going  very  much  higher  than  they  now  are,  but 
it  is  a  very  strong  argument  for  the  contention  that 
prices  have  settled  down  to  a  relatively  i^ermanent 
new  price  level.  In  other  words,  for  some  years  to 
come  prices  will  pro'bably  fluctuate  in  accordance 
with  the  ebb  and  flow  of  general  business  prosperity 
above  and  below  some  average  point  located  at  just 
about  the  present  level.  .Anyone  who  proposed  to 
postpone  building  until  prices  are  down  to  the  1913 
figure  should  incorjiorate  the  specifications  in  his  will 
because  they  will  ])rdbably  not  be  carried  out  in  his 
lifetime. 

It  may  well  be  that  some  time  in  the  future,  per- 
haps 20  years  from  now,  the  general  average  of  prices 
mav  again  be  down   to  the   1913  figure  or  below  it. 
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Diagram  6 — Cost  of  building  from  1840  to  1921 

But,  if  we  are  to  judge  by  past  history,  building 
costs  will  probably  not  go  down  in  equal  ratio,  be- 
cause the  cost  of  lumber  has  been  steadily  increasing 
for  many  years  and  is  destined  to  go  on  increasing  on 
account  of  the  progressi\e  destruction  of  our  forests. 
Today,  in  many  parts  of  the  country  where  Ijuild- 
ings  used  to  be  constructed  of  lumber  cut  close  by, 
wood  is  now  being  used  the  cost  of  which  is  more 
than  half  represented  by  freight  charges. 

Ups  and  Downs  of  the  Past 

To  anyone  who  thinks  that  the  general  trend  of 
the  cost  of  building  is  likely  to  be  downward,  we 
commend  a  careful  inspection  of  Diagram  5  showing 
how  the  cost  of  building  ha.s  varied  since  1840.  This 
shows  that  the  1913  average,  which  so  many  people 
now  look  upon  as  the  normal  cost,  was  just  twice  as 
high  as  the  figure  for  1850. 

Although  the  cost  of  building  materials  was  al- 
most exactly  the  same  in  1898  as  in  1850,  wages  of 
building  labor  were  about  twice  as  great  in  the  later 
year  as  in  the  earlier  year.  This  difference  in  the  be- 
havior of  wage  rates  and  the  prices  of  materials  is 
due  to  a  great  fundamental  cause,  which  has  been 
operating  throughout  the  period  shown  on  the  dia- 
gram and  is  still  operating  even  mere  powerfully 
than  it  was  some  decades  ago.     This  fundamental 


cause  is  the  constaiTtly  increasing  use  of  labor-sav- 
ing machinery  aJid  methods,  which  are  constantly 
increasing  the  i^er  capita  production  of  commodities 
and  thereby  increasing  the  C|uantity  of  the  desirable 
things  of  life  to  which  each  individual  is  entitled.  It 
therefore  follows  that,  if  the  price  of  materials  re- 
mains relatively  constant,  wage  rates  must  continu- 
all}'  increase  in  order  that  the  workers  may  be  able 
to  purchase  their  increasing  share  of  these  products. 

The   Conclusion 

The  diagram  shows  that  following  the  peak  be- 
tween 1860  and  1870  and  the  subsequent  dei)ression 
there  was,  beginning  with  1870,  a  period  of  about  two 
and  one-half  years  during  which  the  price  of  build- 
ing materials  increased  and  also  the  cost  of  build- 
ing. We  seem  to  be  now  experiencing  the  beginning 
of  a  similar  rise  in  prices.  It  is  not  safe,  however, 
to  figure  on  a  close  parallel  between  the  course  of 
prices  in  the  present  period  and  their  course  in  the 
years  following  the  Civil  War.  While  there  is  a  very 
marked  general  similarity  between  the  two  periods, 
there  are  very  many  important  conditions  which  are 
widely  different.  We  may  safely  conclude  however, 
that  the  extreme  price  changes  of  the  war  period  are 
passed ;  that  if  prices  in  general  again  reach  their  pre- 
war level  it  will  only  be  after  many  years ;  that  wages 
will  probably  never  go  down  to  their  pre-war  level ; 
and  that  the  total  cost  of  building,  likewise,  is  per- 
manently higher  than  it  was  before  the  war. 


Electric  Shovel  in  Brick  Plant 

Modern  ecjuipment  is  a  necessary  factor  in  the 
efficient  operation  of  brick  manufacturing.  The  mod- 
ern shovel  shown  herewith  is  part  of  the  equipment 
of  the  Milton  Pressed  Brick  Company.  It  is  electric- 
ally operated  throughout,  utilizing  one  25  horse-pow- 
er motor,  the  traction  being  developed  through  a  sep- 


A   Thew  electrically  operated   shovel 

arate  shaft.  The  ])ower  cable  shown  connects  with  a 
small  transformer  house  on  the  company's  ]iro]ierty 
a  few  hundred  feet  distant,  allowing  all  possible  flexi- 
bility of  movement.  This  is  a  Thew  shovel  which 
was  supplied  to  the  Milton  Pressed  Brick  Company 
by  the  Wilson  Equipment  Company,  Toronto. 
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Canadian    Contractors  now    Have    Standard 

Form  of  Contract 

The  Association  of  Canadian  Building  and  Construction  Industries 
Have  Developed  a  Contract  Form,  Including  a  Set  of  Gen- 
eral Conditions,  That  Is  Fair  to  All  Parties  Concerned 


Did  you  ever  have  your  banker  say  to  you  :  "Why 
did  you  si^n  sucli  a  contract?'' 

Did  ytjur  lawyer  ever  ask  you:  "Why  didn't  you 
l^rinp  the  contract  to  us  before  you  signed  it  instead 
of  .waiting  until  you  got  into  trouble?" 

The  trouble  was,  of  course,  that  you  had  to  con- 
tract or  go  out  of  business.  Possibly  you  did  not  look 
at  the  form  you  signed  in  your  anxiety  to  get  the  job. 

One  of  the  aims  of  the  Association  of  Canadian 
Building  and  Construction  Industries  has  been  to 
produce  a  standard  form  of  contract  which  would  be 
fair  to  owner,  architect,  and  contractor.  After  a  thor- 
ough study  of  many  existing  forms,  consultations 
with  architectural  and  engineering  authorities,  and 
securing  the  best  legal  advice,  such  a  standard  con- 
tract form  has  been  developed.  It  consists  of  a  sim- 
ple brief  agreement,  and  a  standard  set  of  general 
conditions.  We  believe  it  to  be  a  simple,  but  at  the 
same  time  a  complete  contract  form,  suited  to  the 
various  classes  of  construction  work  in  Canada.  We 
are  advised  that  copies  of  the  form  may  be  obtained 
through  tlie  secretary  of  the  local  association  or  direct 
from  the  head  office  at  a  cost  of  15  cents  a  copy  or 
$1.50  per  dozen. 

The  form  which  is  called  "A  Standard  Form  of 
Agreement  between  Contractor  and  Owner"  is  print- 
ed below,  the  following  exjjlanatory  note  being  pre- 
faced to  the  agreement. 

'Explanation. — A  committee  of  this  association, 
assisted  by  engineering  and  architectural  representa- 
tives from  other  bodies,  discussed  this  agreement  for 
over  one  year,  and  in  that  time  they  considered  al- 
together nineteen  existing  contract  forms  in  use 
throughout  Canada  and  the  United  States,  under  the 
best  legal  guidance.  It  is  the  belief  of  this  association 
that  the  document  as  now  issued  is  clear  and  concise, 
as  l)rief  as  i)ossible.  as  complete  as  it  can  be  made 
and,  lastly,  that  is  is  well  balanced  and  above  all 
things,  fair  to  the  owner,  to  the  architect  or  engineer, 
and  to  the  contractor. 

It  is  designed  for  use  in  any  province  of  Canada, 
and  for  any  class  of  construction  work. 

To  the  Architect  or  Engineer. — You  will  find  the 
general  conditions  attached  to  the  agreement  i>roi)er 
complete  in  every  detail.  By  using  this  standard 
document,  you  can  start  right  in  on  your  technical 
specifications. 

Instructions  re  completing  Article  III  of  the  agree- 
ment: 

1st  blank  is  for  the  contract  amount. 

2nd  blank  is  for  the  monthly  date  of  payment. 

3rd  blank  is  for  the  general  percentage  of  reten- 
tion or  holdback  on  the  whole  contract. 

4th  blank  under  normal  conditions  will  not  be 
tilled  in.  If  provision  is  required  for  payment  of  fin- 
ished materials  (such  as  cut  stone,  steel,  cement,  etc.") 
delivered  to.  or  lying  on  some  yard  or  other  site,  such 
provision  will  be  inserted. 

5th  blank;    If  the  architect  or  engineer  wishes  to 


retain  the  full  jiercentage  of  holdback  until  the  final 
com])letion,  then  the  3r(l  and  5th  blanks  will  contain 
the  same  figure.  If  the  contract  is  of  a  magnitude  to 
warrant  a  lesser  i)ercentage  being  held  back  when  the 
work  is  substantially  completed,  then  this  blank  will 
name  such  lesser  jiercentage. 

6th  blank  covers  the  period  of  retention. 

7th  blank  is  for  any  si)ecial  provisions. 

The  Standard  Form  of  Agreement  Between 
Contractor  and  Owner 

(I'^or    use    when    a    stipulated    sum    forms    the 

basis  of  ])ayment.  and  to  be  used  only  with  the 
standard  general  conditions  of  the  contract.) 

This  agreement   made   the    day  of    

in  the  year  Nineteen  hundred  and  by  and  be- 
tween       hereinafter  called  the  Contractor,  and 

hereinafter  called  the  Owner. 

Witnesseth  :  That  the  Contractor  and  the  Owner 
for  the  considerations  hereinafter  named  agree  as 
follows : 

Article  I. — The  Contractor  agrees  to  provide  all 
the  materials  and  to  perform  all  the  work  shown  on 
the  drawings  and  described  in  the  specifications  en- 
titled (here  insert  the  caption  descriptive  of  the  work 
as  used  in  the  proposal,  general  conditions,  specifica- 
tions, and  upon  the  drawings.)     Prepared  by   

acting  as,  and  in  these  contract  documents  entitled 
the  architect,  and  to  do  everything  required  by  the 
general  conditions  of  the  contract,  the  specifications, 
and    the   drawings. 

Article  II. — The  Contractor  agrees  that  the  work 
under  this  contract  shall  be  substantially  completed 
(here  insert  the  date  or  dates  of  completion,  and  stipu- 
lations as  to  liquidated  damages,  and  bonus  if  any) 

Article  III. — The  Owner  agrees  to  pay  the  Con- 
tractor in   current   funds  for   the  jierformancc  of  the 

contract   ($ )   subject  to  additions  and 

deductions  in  the  general  conditions  of  the  contract, 
and  to  make  payments  on  account  thereof  as  provided 

therein,  as  follows:     On  or  about  the   day  of 

each  month  per  cent  of  the  value,  proportion- 
ate to  the  amount  of  the  contract,  of  labor  and  ma- 
terials incorporated  in  the  work  or  delivered  at  the 
site  up  to  the  first  day  of  that  month  as  esti- 
mated by  the  Contractor  and  approved  by  the  .\rchi- 
tect,  less  the  aggregate  of  previous  payments :  on 
substantial  completion  of  the  entire  work,  the  balance 
due  under  this  contract  less  the  value  of  any  unfinish- 
ed work,  a  sum  sufficient  to  increase  the  total  pay- 
ments to   per  cent  of  the  contract  price,  and 

days   thereafter,   provided    the   work   be   fully 

completed  and  the  contract  fully  performed,  the  bal- 
ance due  under  the  contract. 

Article  IV. — The  Contractor  and  the  Owner  agree 
that  the  general  conditions  of  the  contract,  the  speci- 
fications and  the  drawings,  together  with  this  agree- 
ment, form  the  contract,  (all  of  which  must  be  identi- 
fied by  signature  of  the  parties)  and  that  they  are 
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as  fully  a  part  of  the  contract  as  if  hereto  attached 
or  herein  repeated ;  and  that  the  following  is  an  exact 
enumeration  of  the  specifications  and  drawings : 

The  contractor  and  the  owner  for  themselves,  their 
successors,  executors,  administrators  and  assigns, 
liereby  agree  to  the  full  performance  of  the  covenants 
herein  contained. 

In  witness  whereof  they  ha\e  executed  this  Agree- 
ment, the  day  and  year  first  above  written,  etc. 
The  General  Conditions  of  the  Contract 
Article   1. — Principles  and   Definitions 

(a)  The  Contract  Documents  consist  of  the  Agree- 
ment, the  (jeneral  Conditions  of  the  Cf>ntract.  the 
Drawings  and  Specifications,  including  all  modifica- 
tions thereof  incf)r]X)rated  in  the  documents  before 
their  execution.  These  form  the  Contract,  when  sign- 
ed by  the  Owner  and  Contractor. 

(b)  The  Owner,  the  Contractor  antl  the  Architect 
are  those  named  as  such  in  the  agreement.  The  term 
"Architect"  shall  be  read  as  Engineer  when  the  work 
is  to  be  performed  under  the  supervision  of  an  Engi- 
neer. 

(c)'The  term  Sub-contractor,  as  employed  herein, 
includes  only  those  having  a  direct  contract  with  the 
Contractor  and  it  includes  one  who  furnishes  ma- 
terial worked  to  a  special  design  according  to  the 
plans  .^r  sjecifications  of  this  work,  but  does  not  in- 
clude one  who  merely  furnishes  material  not  so  work- 
ed. 

(d)  Written  notice  shall  be  deemed  to  have  been 
duly  served  if  delivered  in  ])erson  to  the  individual 
or  to  a  member  of  the  firm  or  to  an  officer  of  the  cor- 
poration for  whom  it  is  intended,  or  if  delivered  at 
or  sent  by  registered  mail  to  the  last  business  address 
known  to  him  who  gives  the  notice. 

(e)  The  term  "work"  of  the  Contractor  or  Sub- 
contractor includes  labor  or  materials  or  both. 

(f)  The  law  of  the  place  of  building  shall  govern 
the  construction  of  this  contract. 

Art.  2. — Execution,  Correlation  and  Intent  of 
Documents. — The  Contract  Documents  shall  be  sign- 
ed in  duplicate  by  the  Owner  and  Contractor. 

The  Contract  Documents  are  complementary,  and 
what  is  called  for  by  any  one  shall  be  as  binding  as 
if  called  for  by  all.  The  intention  of  the  documents 
is  to  include  all  labor  and  materials  reasonably  neces- 
sary for  the  proper  execution  of  the  work.  It  is  not 
intended,  however,  that  materials  or  work  not  cover- 
ed by  or  properly  inferable  from  any  heading,  branch, 
class  or  trade  of  the  specifications  shall  be  supplied 
unless  distinctly  so  noted  on  the  drawings.  Materials 
or  work  described  in  words  which  so  applied  have 
a  well  known  technical  or  trade  meaning  shall  be  held 
to  refer  to  such  recognized  standards. 

Art.  3. — Detail  Drawings  and  Instructions. — The 
.Architect  shall  furnish,  with  reasonable  promi)tness, 
additional  instructions,  by  means  of  drawings  or 
otherwise,  necessary  for  the  i)roper  execution  of  the 
work.  All  such  drawings  and  instructions  shall  be 
consistent  with  the  Contract  Documents.  .  The  work 
shall  be  executed  in  conformity  therewith  and  the 
Contractor  shall  do  no  work  without  proper  drawings 
and  instructions.  In  giving  such  additional  instruc- 
tions, the  Architect  shall  have  authority  to  make 
minor  changes  in  the  work,  not  inconsistent  with  the 
Contract. 

The  Contractor  and  the  Architect,  if  either  so  re- 
quests, shall  jointly  prepare  a  schedule,  subject  to 
change  from  time  to  time  in  accordance  with  the  pro- 
gress of  the  work,  fixing  the  dates  at  which  the  vari' 


ous  detail  drawings  will  l)e  required,  and  the  .\rchi- 
tect  shall  furnish  them  in  accordance  with  that  sched- 
ule. Under  like  conditions,  a  schedule  shall  be  pre- 
pared, fixing  the  dates  f(jr  the  submission  of  shop 
drawings,  for  the  beginning  of  manufacture  and  in- 
stallation of  materials  and  for  the  completion  of  the 
\arious  ])arts  of  the  work. 

Art.  4. — Copies  Furnished. — The  Archite(;t  shall 
furnish  to  the  Contractor,  free  of  charge,  at  least  three 
copies  of  each  full-sized  detail  drawing  and  a.s  many 
copies  of  other  drawings  and  s])ecifications  as  arc 
reasonably  necessary  for  the  proper  execution  of  the 
work,  in  addition  to  a  signed  copy  of  the  (dntrart 
Documents. 

Art.  5 — Shop  Drawings. — The  Contractor  shall 
furnish. to  the  Architect,  at  proper  times,  all  shop  and 
setting  drawings  or  diagrams  which  the  Architect 
may  deem  necessary  in  order  to  make  clear  the  work 
intended  or  to  show  its  relation  to  adjacent  work  of 
other  trades.  The  Contractor  shall  make  any  changes 
in  such  drawings  or  diagrams  which  the  Architect 
may  require  consistent  with  the  Contract,  and  shall 
submit  two  copies  of  the  revised  prints  to  the  Archi- 
tect, one  of  which  shall  be  returned  to  the  Contractor 
and  the  other  retained  by  the  .Architect.  When  sub- 
mitting such  shop  and  setting  drawings  the  Contract- 
or shall  notify  the  .Architect  in  writing  of  every 
change  made  thereby  from  the  Architect's  drawings 
or  specifications.  The  Architect's  approval  of  such 
drawings  or  of  the  revised  drawings  shall  not  relieve 
the  Contractor  from  responsibility  for  errors  made 
by  the  Contractor  therein  or  for  changes  made  from 
the  Architect's  drawings  or  specifications  not  covered 
by  the  Contractor's  written  notification  to  the  Archi- 
tect. All  models  and  tem])lates  shall  conform  to  the 
spirit  and  intent  of  the  Contract  Documents. 

Art.  6. — Drawings  and  Specifications  on  the 
Work. — The  Contractor  shall  keep  one  cojiy  o'f  all 
drawings  and  specifications  on  the  work,  in  good  or- 
der, available  to  the  Architect  and  to  his  represent- 
atives. 

Art.  7. — Ownership  of  Drawings  and  Models. — 
All  drawings,  s]jecifications  and  copies  thereof  and 
all  models  furnished  by  the  Architect  are  his  property. 
They  are  not  to  be  used  on  other  work  and.  with  the 
exception  of  the  signed  contract  set  of  the  drawings 
and  specifications,  are  to  be  returned  to  him  on  re- 
c|uest  on  the  coni])letion  of  the  work.  .\ny  models 
furnished  by  the  Contractor  or  the  Owner  are  the 
property  of  the  Owner. 

Art.  8. — Samples. — The  Contractor  shall  furnish 
for  ai)])roval  all  sami)les  as  directed.  'Ihe  work  shall 
be  in  accordance  with  approved  samples. 

Art.  9. — The  Status  of  Architect  and  Contractor. 
— The  Architect  shall  have  general  supervision  and 
direction  of  the  work,  but  the  Contractor  shall  have 
complete  control,  subject  to  Article  11,  of  his  organ- 
ization. 

Art.  10. — The  Architect's  Decisions. — The  Archi- 
tect shall  in  the  first  instance  decide  on  questions 
arising  under  the  Contract  Documents,  whether  as  to 
the  performance  of  the  work,  the  interpretation  of 
the  specifications  and  plans  or  otherwise,  but  except 
as  otherwise  expressly  provided  in  these  general  con- 
ditions or  in  the  specifications,  all  the  Architect's  de- 
cisions shall  be  subject  to  arbitration. 

Art.  11. — Foreman,  Supervision. — The  Contractor 
shall  keep  on  his  work,  during  its  progress,  a  com- 
petent foreman  and  any  necessary  assistants,  all  sat- 
isfactory to  the  Architect,    The  foreman  shall  not  be 
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cliaiij^cd  except  with  tlie  cuiisciit  of  the  Arcliitect,  un- 
less the  foreman  proves  to  be  unsatisfactory  to  tlie 
Contractor  and  ceases  to  be  in  his  eni])loy.  'fhc  fore- 
man sliall  re])rescnt  tlie  Contractor  in  his  aljsence 
and  all  directions  j^iven  to  him  shall  be  as  binding 
as  if  j^iven  to  the  Contractor.  Important  directions 
shall  be  confirmed  in  writing  to  the  Ccjiitractor. 
Other  directions  shall  be  so  confirmed  on  written  re- 
(|uest  in  each  case. 

The  Contractor  shall  give  efficient  supervision  to 
(lie  work,  using  his  best  skill  and  attention.  Jle  shall 
carefully  study  and  com])are  all  drawings,  specifica- 
tions and  otiier  instructions  and  shall  at  once  report 
to  the  .\rchitect  any  error,  inconsistency  or  omission 
which  he  may  discover. 

Art.  12.— Materials,  Appliances,  Employees. — Un- 
less otherwise  stipulated,  the  COntractor  shall  ])rovide 
and  ])ay  for  all  materials,  labor,  water,  tools,  e(pui)- 
ment,  light  and  pf)wer  necessary  for  the  execution  of 
the  work. 

L'nlcss  otherwise  si)ecified,  all  materials  shall  be 
new  and  both  workmanship  and  materials  shall  be  <»f 
specified  (|uality. 

The  Contractor  shall  not  employ  on  the  work  any 
unfit  person  or  anyone  not  skilled  in  the  work  assign- 
ed to  him. 

Art.  13. — Inspection  of  Wbrk.  — The  Owner,  the 
.\rchitect  and  their  representatives  shall  at  all  times 
have  access  to  the  work  wherever  it  is  in  ])reparation 
or  progress  and  the  Contractor  shall  provide  pro]ier 
facilities  for  such  access  and  for  inspection. 

if  the  .'s])ecifications,  the  .Architect's  instructions, 
laws,  ordinances  or  any  public  authority  recpiire  any 
work  to  be  sjiecially  tested  or  approved,  the  Contract- 
or shall  give  the  Architect  timely  notice  of  its  readi- 
ness for  inspection,  and  if  the  inspection  is  by  another 
autliority  than  the  Architect,  of  the  date  fixed  for 
such  inspection.  '  Inspections  by  the  .\rchitect  shall 
be  f)rom])tly  made.  If  any  such  work  should  be  cov- 
ered uj)  without  a])provaI  or  consent  of  the  Architect, 
it  must,  if  retpiircd  by  the  Architect,  be  uncovered 
for  examination  at  the  Contractor's  expense. 

Re-examination  of  questioned  work  may  be  order- 
ed by  the  Architect.  If  such  work  be  found  in  ac- 
cordance with  the  Contract,  the  Owner  shall  pay  the 
cost  of  re-examination  and  replacement.  If  such 
\\(irk  be  found  not  in  accordance  with  the  Contract, 
through  the  fault  of  the  Contractor,  the  Contractor 
shall  i)ay  such  cost,  unless  he  shall  show  that  the  de- 
fect in  the  work  was  caused  by  another  contractor, 
and  in  that  event  the  Owner  shall  ])ay  such  cost. 

Art.  l4. — Correction  of  Work  Before  Final  Pay- 
ment.— The  Contractor  shall  promptly  remove  from 
the  premises  all  materials  condemned  by  the  .Archi- 
tect as  failing  to  conform  to  the  Contract,  whether 
incorporated  in  the  work  or  not,  and  the  Contractor 
shall  i)rom])tly  replace  and  re-execute  his  own  work 
in  accordance  with  the  contract  and  without  expense 
to  the  Owner  and  shall  bear  the  expense  of  making 
good  all  work  of  other  contractors  destroyed  or  dam- 
aged by  such  removal  or  replacement. 

If  the  Contractor  does  not  remove  such  condemned 
work  and  materials  within  a  reasonable  time,  fixed 
by  written  notice,  the  Owner  may  remove  them  and 
may  store  the  material  at  the  expense  of  the  Con- 
tractor. If  the  Contractor  does  not  pay  the  expense 
<if  such  removal  within  five  days  thereafter,  the  Own- 
er may,  upon  ten  days'  written  notice,  sell  such  ma- 
terials at  auction  or  at  private  sale  and  shall  account 
for  the  net  proceeds  thereof,  after  deducting  all  the 


costs  and  expenses  that  should  have  been  borne  by 
the  Contractor. 

Art.  15. — ^Deductions  for  Uncorrected  Work. — If 
in  the  opinion  of  the  .Architect  it  is  not  expedient  to 
correct  defective  w(irk  or  work  n(jt  d<me  in  accord- 
ance with  the  Contract  Documents,  the  Owner  may 
deduct  from  the  contract  price  the  difference  in  value 
between  the  work  as  done  and  that  called  for  by  the 
Contract,  the  amount  of  which  shall  be  determined 
in  the  first  instance  by  the  .Architect. 

Art.  16.— Correction  of  Work  After  Final  Pay- 
ment.— Neither  the  final  certificate  nor  payment,  nor 
any  provision  of  the  Contract  nocuments  shall  re- 
lieve the  Contractor  from  resixmsibility  for  faulty 
materials  or  workmanship,  which  shall  apj)ear  within 
a  period  of  one  year  from  the  date  of  completion  of 
the  work,  and  he  .shall  remedy  any  defects  due  thereto 
and  pay  for  any  damage  to  other  work  resulting  there- 
from which  shall  appear  within  such  jieriod  of  one 
year,  but  beyond  that  the  Contractor  shall  not  be 
liable.  The  Owner  shall  give  notice  of  observed  de- 
fects with  reasonable  prom|)tness.  .All  cjuestions  ari.Sr 
ing  under  this  article  shall  be  decided  as  jirovidcd  in 
-Articles  U)  and  4.^  hereof. 

Art.  17.— Protection  of  Work  and  Property.— The 
Contractor  shall  maintain  continuously  adequate  pro- 
tection of  all  his  work  from  damage  and  shall  [>n)tect 
the  Owner's  |)roperty  from  injury  arising  in  connec- 
tion with  this  Contract.  He  shall  make  good  any 
such  damage  or  injury,  except  such  as  may  be  direct- 
ly due  to  errors  in  the  Contract  Documents.  He  shall 
protect  adequately  adjacent  property  as  provided  In- 
law and  the  Contract  Documents. 

Art.  18. — Emergencies.— The  .\rchitcct  has  au- 
thority to  stop  the  i)rogress  of  the  work  whenever 
in  his  opinicm  such  stoppage  may  be  necessary  to  en- 
sure the  proper  execution  of  the  work.  In  an  emer- 
gency affecting  or  threatening  the  .safety  of  life  or  of 
the  structure  or  of  adjoining  property  he  has  author- 
ity to  make  such  changes  and  to  order  such  work 
extra  to  the  contract  or  otherwise  as  may  in  his  opin- 
ion be  necessary. 

Art.  19. — Contractor's  Liability  Insurance.— The 
Contractor  shall  maintain  such  insurance  as  will  pro- 
tect him  from  claims  under  Workmen's  Comi)cn.sation 
Acts  and  from  any  other  claims  for  damages  for  per- 
sonal injury,  including  death,  which  may  arise  from 
his  operations  under  this  contract.  Certificates  of 
such  insurance  .shall  be  filed  with  the  Owner,  if  he 
so  require,  and  shall*  be  subject  to  4iis  approval  for 
adequacy  of  protection. 

Art.  20. — Owner's  Liability  Insurance.— The 
Owner  shall  maintain  such  insurance  as  will  protect 
him  from  any  liability  to  the  jniblic  to  which  he  mav 
be  subject  for  personal  injury  including  death  which 
may  be  caused  by  the  operations  under  the  Contract 
Documents. 

Art.  21. — Fire  Insurance. — Unless  otherwise  spe- 
cifically provided  in  the  Contract  Documents  the 
Owner  and  the  Contractor  shall  each  protect  his  in- 
terest against  loss  or  damages  by  f^re.  cyclone,  earth- 
quake, flood  or  other  action  of  the  elements  pending 
full  performance  of  the  work  bv  the  Contractor  and 
full  payment  therefor  by  the  Owner.  For  the  pur- 
pose of  maintaining  such  insurance  the  Owners  in- 
terest at  any  time  .shall  be  held  to  be  the  sum  of  all 
payments  which  he  shall  have  made  to  the  Contractor 
on  account  of  the  work.  For  the  same  purpose  the 
Contractor's  interest  shall  be  held  to  consist  of  any 
and  all  value  under  and  appertaining  to  the  work  not 
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above  defined  as  Owner's  interest.  Loss  or  damage 
by  such  action  of  the  elements  shall  not  affect  the 
rights  and  obligations  of  either  party  under  the  Con- 
tract Documents  except  that  in  such  event  the  Con- 
tractor shall  be  entitled  to  a  reasonable  extension  of 
time  for  the  performance  of  the  work  and  to  be  paid 
at  the  original  contract  price  for  all  reconstruction 
necessitated  by  loss  or  damage  covered  by  the  insur- 
ance required  to  be  carried  by  the  Owner  as  aforesaid. 
Certificates  of  such  insurance  shall  be  exchanged  be- 
tween the  Owner  and  the  Contractor  upon  the  request 
of  either  of  them. 

Art.  22. — ^Guaranty  Bonds. — The  Owner  shall 
have  the  right  to  require  the  Contractor  to  furnish 
bond  covering  the  faithful  performance  of  the  con- 
tract and  the  payment  of  all  obligations  arising  there- 
under, in  such  form  as  the  Owner  may  prescribe  and 
with  such  sureties  as  he  may  approve.  If  such  bond 
is  required  by  written  instructions  given  previous  to 
the  receipt  of  bids,  the  premium  shall  be  paid  by 
the  Contractor;  if  subsequent  thereto,  it  shall  be  paid 
by  the  Owner. 

Art.  23. — Cash  Allowances. — The  Contractor  shall 
include  in  the  contract  sum  all  allowances  named  in 
the  Contract  Documents  and  shall  cause  the  work  so 
covered  to  be  done  by  such  contractors  and  for  such 
sums  as  the  Architect  may  direct,  the  contract  sum- 
being  adjusted  in  conformity  therewith.  The  Con- 
tractor declares  that  the  contract  sum  includes  such 
sums  for  expenses  and  profit  on  account  of  cash  allow- 
ances as  he  deems  proper.  No  demand  for  expenses 
or  profit  other  than  those  included  in  the  contract 
sum  shall  be  allowed.  The  Contractor  shall  not  be 
required  to  employ  for  any  such  work  persons  against 
whom  he  has  a  reasonable  objection. 

Art.  24. — Changes  in  the  Work. — The  Owner,  or 
the  Architect,  without  invalidating  the  contract,,  may 
make  changes  by  altering,  adding  to,  or  deducting 
from  the  work,  the  contract  sum  being  adjusted  ac- 
cordingly. All  such  work  shall  be  executed  under  the 
conditions  of  the  original  contract  except  that  any 
claim  for  extension  or  reduction  of  time  caused  there- 
by shall  be  adjusted  at  the  time  of  ordering  such 
change. 

Except  as  provided  in  Article  18,  no  change  shall 
be  made  unless  in  pursuance  of  a  written  order  from 
the  Owner  or  the  Architect,  and  no  claim  for  an  ad- 
dition to  or  deduction  from  the  contract  sum  shall  be 
valid  unless  so  ordered. 

The  value  of  any  such  change  shall  be  determined 
in  one  or  more  of  the  following  ways: 

(a)  By  estimate  and  acceptance  in  a  lump  sum. 

(b)  By  unit  prices  agreed  upon. 

(c)  By  cost  and  i^ercentage  or  by  cost  and  a  fixed 
fee. 

(d)  If  none  of  the  above  methods  is  agreed  upon, 
the  Contractor,  provided  he  receive  an  order  as  above, 
shall  proceed  with  the  work,  no  appeal  to  arbitration 
being  allowed  from  such  order  to  proceed. 

In  cases  of  additional  work  to  be  paid  for  under 
methods  (c)  or  (d),  the  Contractor  shall  keep  and 
present  in  such  form  as  the  Architect  may  direct,  a 
correct  account  of  the  net  cost  of  labor  and  materials, 
together  with  vouchers.  In  any  case,  the  Architect 
shall  certify  to  the  amount,  including  a  reasonable 
profit,  due  to  the  Contractor. 

Pending  final  determination  of  value,  payment.s  on 
account  of  changes  shall  be  made  on  the  Architect's 
certificate. 

Art.  25, — Claims   for   Extras. — If   the   Contractor 


claims  that  any  instructions,  by  drawings  or  other- 
wise, involve  extra  cost  under  this  contract,  he  shall 
give  the  Architect  written  notice  thereof  before  pro- 
ceeding to  execute  the  work  and,  in  any  event,  within 
three  weeks  of  receiving  such  instructions,  and  the 
procedure  shall  then  be  as  provided  in  Article  24. 
No  such  claim  shall  be  valid  unless  so  made. 

Art.  26. — Applications  for  Payments. — The  Con- 
tractor shall  submit  to  the  Architect  an  application 
for  each  payment  and  if  required  receipts  or  other 
vouchers  showing  his  payments  for  labor  and  for  ma- 
terial including  material  on  the  site  but  not  then  in- 
corporated in  the  work  and  including  also  payments 
to  sub-contractors  as  required  by  Article  42. 

If  payments  are  made  on  valuation  of  work  done, 
such  application  shall  be  submitted  at  least  ten  days 
before  each  payment  falls  due  and,  if  required,  the 
Contractor  shall  before  the  first  application,  submit 
to  the  Arcitect  a  schedule  of  values  of  the  various 
parts  of  the  work,  aggregating  the  total  sum  of  the 
contract,  divided  so  as  to  facilitate  payments  to  sub- 
contractors made  out  in  such  form  and.  if  required, 
supported  by  such  evidence  as  to  its  correctness,  as 
the  Architect  may  direct.  This  schedule,  when  ajv 
proved  by  the  Architect,  shall  be  used  as  a  basis  for 
certificates  of  payments,  unless  it  be  found  to  be  in 
error.  In  applying  for  payments,  the  Contractor  shall 
submit  a  statement  based  upon  this  schedule  and,  if 
required,  itemized  in  such  form  and  supported  by 
such  evidence  as  the  Architect  may  direct,  showing 
his  right  to  the  payment  claimed. 

Art.  27. — Certificates  and  Payments. — If  the  Con- 
tractor has  made  application  as  above,  the  Architect 
shall,  not  later  than  the  date  when  each  payment  falls 
due,  issue  to  the  Contractor  a  certificate  for  such 
amount  as  he  decides  properly  to  be  due. 

The  payment  to  be  made  on  substantial  completion 
of  the  entire  work  shall  only  be  made  if  the  -Con- 
tractor shall  have  given  satisfactory  evidence  that  no 
Mechanic's  Lien  othqr  than  his  own  exist  in  respect 
of  the  work.  Upon  such  substantial  completion  of 
the  work  the  Contractor  shall  notify  the  Architect  in 
writing  to  that  effect  and  within  one  week  after  re- 
ceiving such  notification  the  Architect  shall  prepare 
and  deliver  to  the  Contractor  an  itemized  statement 
of  any  incomplete  portions  of  the  work  with  details 
of  the  values  thereof  and  may  deduct  the  value  of 
such  incomplete  work  from  the  amount  payable  to  the 
Contractor  upon  substantial  completion  of  the  work, 
and  with  such  itemized  statement  he  shall  issue  to 
the  Contractor  his  certificate  for  the  amount  then 
payable  which  shall  be  the  entire  balance  payable 
under  the  contract  less  the  value  of  incomplete  work 
as  shown  by  the  Architect's  itemized  statement. 

No  certificate  other  than  the  final  certificate  issued, 
nnr  payment  made  to  the  Contractor,  nor  partial  or 
entire  use  or  occupancy  of  the  work  by  the  Owner 
shall  be  an  acceptance  of  any  work  or  material  not 
in  accordance  with  this  contract.  The  issuance  of  the 
final  certificate  and  the  acceptance  thereof  by  the 
Owner  shall  constitute  a  waiver  of  all  claims  by  the 
Owner  otherwise  than  under  Articles  16  and  28  of 
these  conditions,  and  the  acceptance  of  such  final  cer- 
tificate by  the  Contractor  shall  constitute  a  waiver  by 
him.  of  all  claims  except  those  previously  made  and 
still  unsettled. 

Should  the  Owner  fail  to  pay  the  sum  named  in 
any  certificate  of  the  Architect  or  in  any  award  by 
arbitration,  upon  demand  when  due,  the  Contractor 
shall  receive,  in  addition  to  the  sum  named  in  the 
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certificate,  interest  thereon  at  the  legal  rate  in  force 
nl  the  |)lace  of  building. 

Art.  28. — Liens.-  Neither  the  final  payment  nor 
any  part  of  the  retained  percentage  shall  become  due 
until  the  Contractor,  if  required,  shall  deliver  to  the 
Owner  a  complete  release  of  all  liens  arising,  out  of 
this  contract,  or  receipts  in  full  in  lieu  thereof  and, 
if  required  in  either  case,  an  affidavit  that  so  far  as  he 
has  knowledge  or  information  the  releases  and  re- 
ceijjts  include  all  the  labor  and  materials  for  which  a 
lien  could  be  filed;  but  the  Contractor  may,  if  any 
sub-contractor  refuses  to  furnish  a  release  or  receipt 
in  full,  furnish  a  bond  satisfactory  to  the  Owner,  to 
indemnify  him  against  any  claim  by  lien  or  other- 
wise. If  any  lien  or  claim  remain  unsatisfied  after  all 
i:)ayments  arc  made,  the  Contractor  shall  refund  to 
the  Owner  all  moneys  that  the  latter  may  be  com- 
pelled to  pay  in  discharging  such  lien  or  claim,  in- 
cluding all  costs  and  a  reasonable  attorn€y's  fee. 

Art.  29. — Permits,  Notices,  Laws  and  Rules. — The 
Contractor  shall  obtain  for  the  Owner  and  at  the 
Owner's  expense  all  necessary  permits  or  licenses  re- 
<|uired  for  the  execution  of  the  work  (but  this  shall 
mot  include  the  obtaining  of  permanent  easements) 
give  all  necessary  notices,  pay  at  the  expense  of  the 
Owner  all  fees  required  by  law  and  comply  with  all 
laws,  ordinances,  rules  and  regulations  relating  to 
the  work  and  to  the  preservation  of  the  public  health 
and  safety,  and  if  the  specifications  and  drawings  are 
at  variance  therewith  he  shall  notify  the  Architect  in 
writing  of  the  effect  of  such  compliance  upon  the 
contract  price. 

Art.  30. — Patents  Fees. — The  Contractor  shall  pay 
all  royalties  and  license  fees  and  shall  save  the  Own- 
er harmless  from  loss  on  account  of  suits  or  claims 
which  may  arise  by  reason  of  the  work  for  infringe- 
ment of  patents  in  force  at  the  time  of  the  signing 
of  the  Contract  Documents. 

Art.  31. — Use  of  Premises. — The  Contractor  shall 
confine  his  apparatus,  the  storage  of  materials  and 
the  operations  of  his  workmen  to  limits  indicated  by 
law,  ordinances,  permits  or  directions  of  the  Archi- 
tect and  shall  not  unreasonably  encumber  the  prem- 
ises with  his  materials. 

The  Contractor  shall  not  load  or  permit  any  part 
of  the  structure  to  be  loaded  with  a  weight  that  will 
endanger  its  safety. 

The  Contractor  shall  enforce  the  Architect's  in- 
structions regarding  signs,  advertisements,  fires  and 
smoking. 

Art.  32. — Cleaning  up. — The  Contractor  shall  at 
all  times  keep  the  premises  free  from  accumulations 
of  waste  material  or  rubbish  caused  by  his  employees 
or  work,  and  at  the  completion  of  the  work  he  shall 
remove  all  his  rubbish  from  and  about  the  building 
and  all  his  tools,  scaffolding  and  surplus  materials 
and  shall  leave  his  work  "broom  clean"  or  its  equiva- 
lent, unless  more  exactly  specified.  In  case  of  dis- 
pute the  Owner  may  remove  the  rubbish  and  charge 
the  cost  to  the  several  contractors  as  the  Architect 
shall  determine  to  be  just. 

Art.  33.— Cutting,  Patching  and  Digging.— The 
Contractor  shall  do  all  cutting,  fitting  or  patching  of 
his  woric  that  may  be  recjuired  to  make  its  several 
parts  come  together  pro)>erly  and  fit  it  to  receive  or 
be  received  by  work  of  other  contractors  shown  upon, 
or  reasonably  implied  by,  the  drawings  and  .specifi- 
cations for  the  completed  structure  and  he  shall  make 
good  after  them,  as  the  Architect  may  direct. 


Any  cost  caused  by  ill-timed  work  shall  be  borne 
by  the  party  resi>onsible  therefor. 

The  Contractor  shall  not  endanger  any  work  by 
cutting,  digging  or  otherwise  and  shall  not  cut  or 
alter  the  work  of  any  other  Contractor  save  with  the 
consent  of  the  Architect. 

Art.  34. — Delays. — If  the  Contractor  be  delayed 
in  the  completion  of  the  work  by  any  act  or  neglect 
of  the  Owner  or  Architect  or  of  any  employee  of 
either,  or  by  any  other  contractor  employed  by  the 
Owner  or  by  changes  ordered  in  the  work,  or  by 
strikes,  lockouts,  fire,  unusual  delay  by  common  car- 
riers, or  unavoidable  casualties  or  by  any  other  cau.se 
of  any  kind  whatsoever  beyond  the  Contractor's  con- 
trol or  by  any  cause  within  the  Contractqr's  control 
which  the  Architect  shall  decide  as  justifying  the  de- 
lay, then  the  time  of  completion  shall  be  extended 
for  such  reasonable  time  as  the  Architect  may  decide. 

No  such  extension  shall  be  made  for  delay  occur- 
ring more  than  seven  days  before  claim  therefor  is 
made  in  writing  to  the  Architect.  Provided,  however, 
that  in  the  ca.se  of  a  continuing  cause  of  delay,  only 
one  claim  shall  be  necessary. 

If  no  schedule  is  made  under  Article  3,  no  claim 
for  delay  shall  be  allowed  on  account  of  failure  to 
furnish  drawings  until  two  weeks  after  demand  for 
such  drawings  and  not  then  unle.ss  such  claim  be 
reasonable. 

The  Architect  shall  not  have  power,  except  by 
written  notice  to  the  Contractor,  to  stop  or  delay  any 
part  of  the  main  contract  work  pending  decisions  or 
proposed  changes  by  himself  or  by  the  Owner. 

Art.  35.— Owner's  Right  To  Do  Work.— If  the 
Contractor  should  neglect  to  prosecute  the  work  pro- 
{)erly  or  fail  to  perform  any  provision  of  this  contract, 
the  Owner,  after  three  days'  written  notice  to  the 
Contractor,  may,  without  prejudice  to  any  other  rem- 
edy he  may  have,  make  good  such  deficiencies  and 
may  deduct  the  cost  thereof  from  the  payment  then 
or  thereafter  due  the  Contractor :  provided,  however, 
that  the  Architect  shall  approve  both  such  action  and 
the  amount  charged  to  the  Contractor. 

Art.  36. — Owner's  Right  To  Terminate  Contract. 
— If  the  Contractor  should  be  adjudged  a  bankrupt. 
or  if  he  should  make  a  general  assignment  for  the 
benefit  of  his  creditors,  or  if  a  receiver  should  be  ap- 
pointed on  account  of  his  insolvency  or  if  he  should, 
except  in  cases  recited  in  .Article  34,  refuse  or  fail  to 
supply  enough  properly  skilled  workmen  or  proper 
materials  after  having  received  fourteen  days'  notice 
in  writing  from  the  .\rchitect  to  supply  additional 
workmen  or  materials,  or  if  he  should  fail  to  make 
prompt  payment  to  sub-contractors  or  for  material 
or  labor,  or  persistently  disregard  laws,  ordinances  or 
the  instructions  of  the  -Architect,  or  otherwise  be 
guilty  of  a  substantial  violation  of  the  provision  of 
the  contract,  then  the  Owner,  upon  the  certificate  of 
the  .Architect  that  sufficient  cause  exists  to  justify 
such  action,  may,  without  prejudice  to  any  other  right 
or  remedy  by  giving  the  Contractor  written  notice, 
terminate  the  employment  of  the  Contractor  and  take 
possession  of  the  premises  and  of  all  materials,  tools 
and  appliances  thereon  and  finish  the  work  by  what- 
ever method  he  may  deem  expedient,  but  without 
undue  delay.  In  such  case  the  Contractor  .*hall  not 
be  entitled  to  receive  any  further  payment  until  the 
work  is  finished.  If  the  unpaid  balance  of  the  contract 
price  shall  exceed  the  expen.se  of  finishing  the  work, 
including  compensation  to  the  .Architect  for  his  ad- 
ditional services,  such  excess  shall  be  paid  by  the 
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Contractor.  If  such  expense  shall  exceed  such  unpaid 
balance,  the  Contractor  shall  pay  the  ditTerence  to 
the  Owner.  The  expense  incurred  by  the  Owner  as 
herein  provided,  and  the  damage  incurred  through  the 
Contractor's  default,  shall  be  certified  by  the  Archi- 
tect. 

Art.  37.— Contractor's  Right  To  Stop  Wbrk  Or 
Terminate  Contract.— 1  f  the  work  should  be  stopped 
under  an  order  of  any  court,  or  other  public  authority, 
through  no  act  or  fault  of  the  Contractor  or  of  any 
one  emi)loyed  l)y  him,  or  if  the  Owner  should  fail  to 
pay  to  the  Contractor,  within  seven  days  of  its  ma- 
turity and  presentation,  any  sum  certified  by  the 
Architect  or  awarded  by  arbitrators,  then  the  Con- 
tractor may.  upon  three  days'  written  notice  to  the 
Owner  and  the  Architect,  stop  wot'k:  or  terminate  this 
contract  and  recover  from  the  Owner  payments  for 
all  work  executed  and  any  loss  sustained  upon  any 
plant  or  material  and  reasonable  profit  and  damages. 

Art.  38. — Mutual  Responsibility  of  Contractors. — 
Should  the  Contractor  suflfer  damage  by  any  act,  ne- 
glect or  default  or  any  other  contractor  employed  by 
the  Owner  upon  the  work,  the  Owner  shall  be  re- 
sponsible therefor,  'i'he  Contractor  shall  make  his 
claim  in  writing  against  the  Owner  through  the  Arch- 
itect at  his  office  or  to  the  Architect's  representative 
upon  the  work  within  forty-eight  hours  after  the  hap- 
pening of  the  event  causing  such  damage  to  the  Con- 
tractor, and  tlie  .\rchitect  shall  adjudicate  upon  all 
claims  made  against  the  Owner  under  this  section 
and  shall  certify  the  same  to  the  Owner. 

Art.  39.— Separate  Contracts. —  The  Owner  re- 
serves the  right  to  let  other  contracts  in  connection 
with  the  work  and  the  Contractor  shall  connect  pro- 
perly and  co-ordinate  his  work  with  that  of  other 
contractors.  If  any  part  of  the  Contractor's  work  de- 
I)ends  for  its  pro])er  execution  or  results  upon  the 
work  of  another  contractor,  the  Contractor  shall  re- 
port promptly  to  the  Architect  any  defects  in  the 
work  of  such  other  contractor  as  may  interfere  with 
the  proper  execution  of  the  Contractor's  work. 
Should  the  Contractor  fail  so  to  inspect  and  report 
he  shall  have  no  claim  against  the  Owner  by  reason 
of  the  defective  or  unfinished  work  of  any  other  con- 
tractor except  as  to  latent  defects  not  reasonably  no- 
ticeable at  the  time  of  the  commencement  of  the  Con- 
tractor's work. 

Art.  40. — Assignment. — Neither  i)arty  to  the  Con- 
tract shall  assign  the  contract  without  the  written 
consent  of  the  other. 

Art.  41. — Sub-Contracts. — The  Contractor  shall, 
as  soon  as  practicable  after  the  signature  of  the  con- 
tract, notify  the  Architect  in  writing  of  the  names  of 
sub-contractors  proposed  for  the  principal  parts  of 
the  work  and  for  such  others  as  the  Architect  may 
direct  and  shall  not  employ  any  that  the  Architect 
may  within  a  reasonable  time  object  to  as  incompe- 
tent or  unfit. 

If  the  Contractor  has  submitted  before  signing 
the  contract  a  list  of  sub-contractors  and  the  change 
of  any  name  on  such  list  is  required  or  permitted 
after  signature  of  agreement,  the  contract  price  shall 
be  increased  or  diminished  by  the  diliference  between 
the  two  bids. 

The  Architect  shall,  on  request,  furnish  to  any 
sub-contractor,  wherever  practicable,  evidence  of  the 
amounts  certified  to  on  his  account. 

The  Contractor  agrees  that  he  is  as  fully  responsi- 
ble to  the  Owner  for  the  acts  and  omissions  of  his 
sub-contractors  and  of  persons  either  directly  or  in- 


directly employed  l)y  them,  as  he  is  for  the  acts  and 
omissions  of  persons  directly  employed  by  him. 

Nothing  contained  in  the  Contract  Documents 
shall  create  any  contractual  relation  between  any  sub- 
contractor and  the  Owner. 

Art.  42. — Relations  of  Contractor  and  Sub-con- 
tractor.— The  Contract<jr  agrees  to  bind  every  sul)- 
contractor  by  the  terms  of  the  Cjeneral  Conditions. 
Drawings  and  Specifications,  as  far  as  applicable  to 
his  work. 

Art.  43. — Arbitration. — Subject  to  the  provisions 
of  Article  10.  all  cpiestions  in  disjjute  under  this  C'on- 
tract  shall  be  submitted  to  arbitration  at  the  choice 
of  either  party  to  the  dispute.  The  Contractor  agrees 
to  push  the  work  vigorously  during  arbitration  ])ro- 
ceedings.  The  general  procedure  shall  conform  to 
the  laws  of  the  province  in  which  the  work  is  to  be 
erected. 


Loose  Leaf  Thew  Binder 

The  Thew  Shovel  L Ompany,  Lorain,  (  )hio,  are 
distrifliuting  a  loose-leaf  binder  containing  all  their 
catalogue  sections  to  date.  Additional  sections  will 
be  supplied  as  jjublished.  Our  readers  will  recall 
that  the  Thew  catalogue  is  issued  in  sections;  for 
example,  bulletin  111  deals  with  Type  O  .Steam  Shov- 
el; bulletin  HI  X  with  Type  O  Continuous  Tread; 
bulletin  201  with  Type  O  I'^lectric  Shovel;  bulletin 
601  with  Tyi)e  O  (iasoline  Sho\el ;  bulletin  .^01  with 
Type  O  Crane,  Steam,  Gasoline,  h-lectric ;  bulletin 
112  with  Type  OO  Steam  Shovel;  bulletin  202  with 
Type  OO  Jilectric  Shovel ;  bulletin  602  with  Ty])c 
OO  (iasoline  Shovel;  l)ulletin  113  with  Tyi)e  A  1 
Steam  Shovel ;  they  also  ])ublish  a  bulletin  on  lub- 
rication 


Report  Completed  on  Floor  and 
Partition  Tests 

A  report  on  Interior  liuilding  Construction,  con- 
sisting of  metal  lath  and  gypsum  plaster  on  wood 
supports,  has  been  completed  and  is  now  ready  for 
printing  and  distribution.  The  investigation  des- 
cribed in  the  report  was  inaugurated  two  or  three 
years  ago  and  the  work  was  carried  on  at  the  Under- 
writers' Laboratories  in  Chicago  as  a  joint  project 
by  the  National  Lumber  Manufacturers'  .Association 
and  the  Associated  Metal  Lath  Manufacturers.  The 
object  of  the  tests  was  to  develop  a  construction  for 
floors  and  partitions  which  would  offer  a  maximum 
resistance  to  the  spread  of  fire.  It  was  the  belief  of 
those  engaged  in  this  work  that  utilization  of  suit- 
able, readily  available  materials  and'  methods  of  de- 
sign' was  not  only  possible  but  entirely  practicable, 
and  this  without  material  additional  cost  of  building 
and  without  the  need  for  educating  the  public  to  live 
or  work  under  new  or  strange  conditions. 

The  printed  report,  which  contains  something 
over  one  hundred  pages,  sets  forth  in  detail  all  of  the 
facts  that  were  developed  and  contains  a  number  of 
recommendations  to  the  Fire  Council  of  the  Under- 
writers' Laboratories  asking  that  this  type  of  con- 
struction be  given  a  one-hour  rating.  The  recom- 
mendations are  based  upon  the  standard  requirements 
of  the  Underwriters'  Laboratories  and  the  rating 
should  lead  to  the  consideration  of  this  type  of  con- 
struction when  economic  considerations  do  not  re- 
quire or  justify  so-called  "fire-resistive"  construction 
throughout. 
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The  Trend  of  Highway  Transport  Education 

A  Paper  Presented  at  the  Conference  on  Highway  Engineering  and  Highway 
Transport  Education  by  A.  H.  Blanchard,  Professor  of  High- 
way Engineering,  University  of  Michigan 

Many  hiplnvay  dei)artnicnts  are  not  properly  de- 
sif^niiifj  the  hij^hways  for  csen  immediate  future  traf- 
fic because  their  personnel  does  not  include  men  who 
have  had  a  proper  training  in  highway  transport  to 
have  a  vision  and  adequate  background  which  will 
enable  them  to  diagnose  the  probable  develojiment 
of  traffic  on  a  given  highway,  or  in  other  words,  to 
make  the  j)rerequisite  of  economic  highway  design, 
a  highway  trans|x)rt  survey,  which  embodies  all  in- 
vestigations in  the  field  and  office  which  are  necessary 
to  efficiently  estimate  the  probable  amount,  character 
and  eflFects  of  the  future  traffic  which  will  use  a  given 
highway  during  the  lives  of  its  several  component 
parts. 

The  establishment  of  a  sound  highway  transj)ort 
business  is  based  on  the  results  of  an  exhaustive 
transport  survey.  Why  should  not  the  same  policy 
be  followed  when  the  economic  investment  of  millions 
of  dollars  in  highway  improvements  is  at  stake? 

A  Highway  Transport  Division 
In  order  that  highway  transi)ort  surveys  should 
be  i^roperly  conducted  and  adequate  provision  be 
made  for  the  economic  design,  construction  and  main- 
tenance of  highways,  each  highway  department 
should  create  a  highway  transport  division.  The  du- 
ties of  this  division  would  be  to  deal  with  all  matters 
pertaining  to  traffic  and  transportation  which  aflTect 
the  economic  design  and  maintenance  of  highways 
and  their  efficient  use  by  pedestrians  and  all  classes 
of  vehicles.  One  of  the  most  important  functions  of 
such  a  division  would  be  to  make  highway  transport 
surveys  as  preliminary  to  the  design  and  redesign 
of  highways,  the  determination  of  efficient  methciids 
of  maintenance,  and  the  formulation  ()f  recommenda- 
tions pertaining  to  effWient  traffic  and  tran.sport  regu- 
lations. 

Men  assigned  to  a  highway  transjwrt  division 
should  be  experienced  highway  engineers  who  have 
or  are  rapidly  acquiring  a  knowledge  of  the  following 
subjects:  Highway  transport  economics,  legislation, 
surveys  and  methods :  highway  transport  manage- 
ment, including  delivery  .systems,  scheduling  and 
routing;  traffic  regulations:  interrelationship  of  high- 
way, railway  and  waterway  transport;  port,  terminal 
and  warehouse  facilities:  and  the  fundamentals  of  the 
mechanism  and  operati<in  of  automobiles,  motor 
trucks,  tractors  and  trailers. 

In  order  to  .secure  and  retain  the  .services  of  engi- 
neers qualified  to  occupy  resiMmsible  po.sitions  in  a 
highway  transport  division,  it  will  be  necessarv  for 
highway  departments  to  pay  salaries  ranging  from 
$.?.()00  to  $IO.(X)0.  .\(>t  (inly  will  the  economic  law 
of  demand  and  supply  in  the  highway  engineering 
field  necessitate  the  payment  of  ])roper  salaries  to 
engineers  trained  and  ex|)erienced  in  highway  trans- 
port, but  highway  departments  will  be  forced  to  ct)m- 
pete  with  the  commercial  demand  for  the  services  of 
such  men. 

Motor  truck  manufacturers'  organizations  are  in 
a  chaotic  condition  from  the  standpoint  of  the  proper 
utilization    of    men    trained    in    highway    trans|>ort. 


What  is  included  in  highway  transi)ort  educa- 
tion? I  concei\e  that  biglivvay  transport  education 
should  cover  the  fundamentals  of  the  science,  art, 
Economics  and  business  of  the  trans|)ortation  of  pas- 
sengers and  commodities  over  highways.  Courses 
in  tliis  field  will  be  taken  by  men  looking  forward 
lo  tlie  profession  of  highway  transport  engineering, 
tlic-  motor  vehicle  industry,  and  the  businesses  of 
traffic   management   and   highway   transport. 

In  the  opinion  of  some,  highway  transport  may 
not  be  considered  as  belonging  to  the  field  of  techni- 
cal training  and  education.  On  sober  thought,  how- 
ever, it  will  ibe  seen  that  this  branch  of  knowledge 
comes  well  within  the  classic  definition  of  engineer- 
ing embodied  in  the  Royal  Charter  of  the  Institu- 
tion of  Ci\il  ICngineers  of  (ireat  liritain,  which  in 
prirl,  is  as  follows:  "The  art  of  directing  the  great 
sources  of  |)ower  in  nature  for  the  use  and  conven- 
ience of  man  as  the  means  of  production  and  of  traf- 
fic in  states  both  for  external  and  internal  trade." 

b'rom  the  standpoint  of  highway  transport  busi- 
ness, courses  in  this  field  will  be  taken  by  men  who 
desire  to  efficiently  equij)  themselves  for  the  positions 
of  business  administrators,  dealers,  salesmen  and  ad- 
vertisers in  the  motor  vehicle  industry,  and  execu- 
tives, o])erators,  trafiic  managers,  motor  truck  fleet 
managers,  and  dispatchers  in  the  commercial  field  of 
highway  transport,  and  in  the  closely  related  fields 
of  railway  and  waterway  transport. 

The  Demand  for  Highway  Transport  Engineers 

\\  hat  is  the  demand  for  highway  transport  en-, 
gineers  and  men  equipped  for  highway  transport 
business?  In  May,  1920,  the  First  .Xational  Confer- 
ence on  Highway  F,ngineering  and  Highway  Trans- 
port I'.ducation  held  in  ^^'ashington,  D.  C,  unanim- 
ously ado|.)ted  the  conclusion  that  4.CXX)  men  should 
be  trained  in  highway  transport  each  year  in  univer- 
sities for  the  i)ositions  heretofore  enumerated.  Many 
have  misinterpreted  the  meaning  of  this  conclusion. 
JMuphasis  should  be  placed  on  the  words  "SHOULD 
\'V.  TRAINED."  The  rejiresentative  committee 
framing  this  conclusion  had  in  mind  the  economic  and 
efficient  utilization  of  highway  transport  in  the  trans- 
|)ortation  system  of  the  United  .'States.  They  did  not 
say  that  there  was  an  immediate  call  for  4,(XX)  train- 
ed men  eacli  year  but  they  did  imjily  that  the  country 
would  be  benefited  by  having  4,000  men  trained  each 
year  and  their  services  utilized  in  the  field  of  high- 
way trans|Mirt. 

\\  liat  is  the  present  situation  in  regard  to  the  de- 
mand for  highway  transport  engineers  and  men 
trained  in  the  business  of  highway  trans])ort?  While 
it  is  true  that  the  L'niversity  of  .Michigan,  which  first 
instituted  courses  in  highway  transport  and  is  in  the 
heart  of  the  motor  vehicle  industry,  has  no  difficulty 
in  |)lacing  its  men  in  the  highway  transjiort  field, 
the  nunil)er  of  well  jiaid  positions  available  in  this 
field  at  the  jiresent  time  is  comparatively  small.  Why 
does  this  ctindition  exist?  The  answer  is  simple. 
The  potential  users  c)f  men  trained  in  highway  trans- 
port are  not  educated  to  the  value  of  the  service  of 
such  men. 
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Why?  In  general,  they  have  followed  in  the  obliter- 
ated footsteps  of  companies  manufacturing  highway 
machinery  and  materials.  The  latter  companies  orig- 
inally established  departments  which  were  advertised 
to  give  unbiased  consulting  service  to  their  custom- 
ers. Motor  truck  companies  established  a  few  years 
ago  highway  transport  engineering  departments  and 
advertised  to  make  a  complete  highway  transport 
survey  covering  the  requirements  of  a  prospective 
user  of  motor  trucks  and  to  give  unbiased  advice  per- 
taining to  the  purchase  of  equipment.  What  was 
the  result?  In  the  first  place,  it  was  found  imprac- 
ticable to  divorce  unbiased  opinion  from  the  commer- 
cial interests  of  the  organization  represented  and  soon 
prospective  customers  began  to  realize  this  self-evi- 
dent fact.  Second,  disastrous  conflict  arose  between 
the  highway  transport  engineering  department  and 
the  sales  organization,  a  natural  result  to  anyone 
familiar  with  the  interrelationship  existing  between 
the  activities  of  such  departments.  What  was  the 
final  outcome  in  the  case  of  companies  manufacturing 
highway  materials  and  machinery?  The  natural  log- 
ical conclusion  was  reached  that  the  sales  organiza- 
tion should  contain  men  trained  in  the  fundamentals 
of  highway  engineering  practice  and  the  efficient  use 
of  the  machinery  or  materials  manufactured  by  a 
given  company  and  that  advice  should  be  restricted 
to  the  efficient  and  economic  utilization  of  the  ma- 
chinery or  materials  manufactured.  The  results  have 
been  beneficial  not  only  from  the  standpoint  of  the 
commercial  organizations  concerned  but  also  from  the 
standpoint  of  ^he  general  highway  engineering  pro- 
fession and  the  public,  which  ultimately  is  benefited 
by  increased  efficiency.  All  are  familiar  with  the  ef- 
ficient services  rendered  along  these  lines  by  such 
commercial  organizations  as  the  Asphalt  Association, 
the  Barrett  Company,  the  Granite  Block  Manufactur- 
ers' Association,  the  Jennison-Wright  Company,  the 
National  Paving  Brick  Manufacturers'  Association, 
the  Portland  Cement  Association,  the  Texas  Com- 
pany and  many  others.  I  predict  that  in  the  near 
future  the  motor  truck  manufacturers  of  this  country 
will  see  the  light  and  follow  in  the  footsteps  of  the 
closely  related  companies  who  have  already  passed 
through  the  transition  stage.  Concretely  stated,  the 
sales  organizations  of  motor  truck,  tractor  and  trailer 
companies  should  be  composed  of  men  trained  in  the 
fundamentals  of  highway  transport  and  the  efficient 
use  of  the  equipment  manufactured  by  the  company 
which  they  represent. 

Failures  of  Highway  Transport  Companies 
Failures  of  highway  transport  enterprises  are  oc- 
curring every  day  due  to  a  lack  of  knowledge  of  the 
fundamentals  of  the  economics,  science  and  art  of 
highway  transport.  It  is  reported  that  ninety  per  cent 
of  all  highway  com])anies  doing  business  with  New 
York  City  as  a  center  fail  within  three  years  after 
entering  this  field.  While  fifty  per  cent  may  fail  due 
to  cut-throat  competition  by  fly-by-night  companies, 
it  is  comparatively  estimated  that  at  least  fifty  per 
cent  fail  because  of  lack  of  knowledge  of  the  A  B  C's 
of  efficient  highway  transport  business  methods,  cost 
accounting,  management,  and  the  operation  and  main- 
tenance of  equipment.  There  must  be  brought  to 
the  attention  of  groups  of  business  men  or  capitalists, 
operators  and  prospective  operators  of  highway  trans- 
port, the  necessity  of  having  connected  with  their 
operating  organizations  men  who  are  thoroughly 
trained  in  the  methods  of  highway  transport,  the  in- 


terrelationship of  hjghway,  railway  and  waterway 
transport,  cost  and  record  systems  and  the  principles 
of  highway  transport  management,  together,  of 
course,  with  a  knowledge  of  the  mechanism,  operation 
and  maintenance  of  motor  trucks,  tractors  and  trail- 
ers. 

We  find  a  satisfactory  status  relative  to  the  devel- 
opment of  highway  transport  education  in  many  of 
the  universities.  In  some  institutions,  the  logical  de- 
velopment occurs  by  the  men  having  charge  of  high- 
way engineering  courses  giving  courses  in  the  related 
field  of  highway  transport.  In  other  institutions,  such 
courses  are  offered  by  the  department  of  economics 
or  business  administration.  If  these  departments  are 
to  efficiently  teach  highway  transport,  the  instructors 
must  have  a  knowledge  of  the  fundamentals  of  the 
economics  and  science  of  highway  engineering  and 
practical  highway  transport.  It  is  expected  that  not- 
able developments  will  take  place  along  these  lines 
especially  when  authoritative  texts  are  available.  We 
have  a  development  in  the  main  of  undergraduate  in- 
struction in  the  fundamentals  of  highway  transport. 
In  this  connection,  allow  me  to  strongly  emphasize  a 
recommendation  which  I  have  made  at  the  University 
of  Michigan  that  all  engineers  should  be  required  to 
take,  as  a  part  of  their  curricula,  a  fundamental  course 
in  "transportation"  which  would  cover  the  economics 
of  the  utilization  and  operation  of  highway,  railway 
and  waterway  transport. 

Education   in    Highway   Transport   Work 

Naturally,  developments  in  the  graduate  field  have 
been  slow  due,  first  to  a  lack  of  demand  by  students 
for  such  courses;  second,  because  there  are  few  in- 
structors who  feel  capable  of  giving  graduate  instruc- 
tion in  this  field  ;  and  third,  due  to  a  lack  of  the  neces- 
sary financial  support  by  institutional  administrators. 

As  soon  as  the  demand  from  potential  users  de- 
velops, it  will  be  necessary  to  materially  speed  up 
the  training  of  mature  men  as  well  as  college  students 
in  the  fundamentals  of  highway  transport.  It  is  my 
belief  that  the  graduate  short  period  course  offers 
the  most  efficient  method  of  training  mature  men  who 
may  be  connected  with  motor  truck  or  trailer  manu- 
facturers' promotion  and  sales  organizations ;  traffic 
departments  of  plants,  factories,  wholesale  apd  retail 
stores,  steam  and  electric  railroads,  and  waterway 
transportation  companies;  highway  transport  enter- 
prises ;  and  state,  provincial,  county  or  municipal 
highway  departments.  Such  courses  in  the  field  of 
highway  engineering  and  highway  transport  are  de- 
veloping rapidly  at  the  university  which  I  have  the 
honor  to  represent.  Eighteen  of  these  courses  are 
given  in  periods  of  two  weeks  each  during  the  months 
from  December  to  March  inclusive.  Each  course 
consists  of  thirty  lectures,  or  tlxe  equivalent  thereof, 
and  counts  as  two  hours  credit  towards  the  total  of 
twenty-four  hours  required  for  the  master's  degree. 
Persons  of  mature  age,  who  do  not  hold  collegiate  or 
technical  degrees,  may  register  for  these  courses  as 
special  students,  not  candidates  for  a  degree.  In  the 
first  year,  1919-1920,  when  such  courses  were  offered 
at  the  University  of  Michigan,  the  attendance  was 
twenty-nine.  In  1920-1921,  the  attendance  increased 
to  forty-five,  while  in  1921-1922,  ninety-four  men  were 
registered  in  these  courses,  the  average  age  of  the 
men  being  twenty-seven  years,  ranging  from  twenty- 
two  to  fifty-four  years.  They  came  from  all  over  the 
United    States,    and    some    from    foreign    countries. 


I 


THE   CONTRACT    RECORD 


iior 


The  Contract  Record's 

Weekly  House  Suggestion  No.  44 


The  accoiTipanyiiiK  illustrations  show  a  type  of 
house,  containiiiff  three  residences  that  was  estimated 
to  l)e  built  at  Montreal  at  the  remarkably  low  price  of 
$H,500.  The  plans  and  specifications  for  this  house 
were  prepared  by  Mr.  J.  A.  S.  Houle,  architect  of  Mon- 
treal. 

.'\ltbougb  this  house  appears  small,  the  available 
space  and  its  cost  makes  it  compare  more  favorably 
with  apartments  of  four  and  five  rooms  as  far  as  com- 
fort and  rent  are  concerned.  All  rooms  are  large  and 
well  lighted  and  ventilated  directly  from  the  outside 
through  extra  large  windows.  The  house  measures 
44  ft.  in  frontage  liy  :i5  ft.  in  depth,  with  a  6  ft.  ex- 
tension at  the  back  for  tile  verandahs.  It  is  built  15  ft. 
back  from  the  street  line.  The  outer  walls  of  the  first 
storey  are  of  brick  and  wood  to  the  second  floor  and 
stucco  above.  Each  residence  contains  four  rooms, 
two  downstairs  and  two  upstairs,  with  hall  and  pas- 
sageway. To  the  kitchen,  which  is  extra  large,  13'  4"  x 
1")'  0",  is  connected  a  .5'  x  4'  cold  room  and  pantry. 
.\  cloakroom  is  located  alongside  the  passage  connect- 
ing the  living  room  to  the  kitchen.  Each  of  the  two 
rooms  of  the  upper  floor  is  provided  with  a  wardrobe. 


There  is  also  a  2'  x  3'  linen  closet.  The  front  room  of 
the  middle  residence  is  larger  in  size  than  those  on 
each   side  on  account   of  the   vertical  extension  of  the 


lower  wall.  The  floors  downstairs  are  of  hardwood. 
The  ba.scmcnt  extends  under  the  entire  area  of  each 
residence.  The  foundations  are  concrete  and  the  roof 
is  finished  with  asphalt  shingles. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Tilt  IhiiUsvillf  Brick  Works,  operaltd  liy  Stevens  Bros., 
well  known  Ijrick  manufacturers,  has  recently  re-openeil  its 
plant  at  Huntsville,  Out.,  and  will  manufacture  common  red 
brick   chiefly. 

Special  courses  in  road  construction  and  maintenance 
will  be  establi.shed  at  the  Montreal  Technical  School  and 
the  Quebec  Technical  School  this  winter,  .states  a  recent 
announcement.  Engineers  of  the  provincial  department  of 
highways  will  l)e  in  charKe  of  the  classes  an<l  the  course 
will  include  several  technical  lectures  hy  experts  on  road 
construction   and   maintenance. 

British  Empire  Steel  Corporation  is  again  operating 
profitably  and  is  furnishing  practically  full  time  employment 
to  more  than  3:1.000  men. 

.\  recent  report  states  that  the  British  Columbia  Elec- 
tric Cotnpany,  i.i  addition  to  e.xtcnsive  improvements  to 
present  power  plant  lioldings  on  Stave  kiver,  are  planning 
the  construction  of  a  new  $10,000,000  power  plant  farther 
down  the  river  from  the  site  of  the  present  plant.  It  is 
estimated    this    new    development    will    produce    100,000    h.p. 

Tlie  following  motion  was  presented  hy  the  Finance 
Committee  of  Kitchener  to  the  local  council,  at  a  recent 
meeting  of  the  latter  body:  "That  in  order  to  provide  the 
council  with  complete  information  in  regard  to  a  city  plan 
the  engineer  procure  from  Mr.  Leavitt,  \ew  York,  his  terms 
for  undertaking  sucli  work  along  the  same  lines  as  dffered 
by  Mr.  .Adams,  including  reference  to  other  cities,  Canadian 
preferred,  where  he  has  satisifactorily  completed  such  plans, 
also  that  similar  information  be  procured  from  N;  Cauchon, 
Ottawa,  and  the  city  planning  department  of  the  government." 

Two  examinations  for  the  degree  of  Associate  of  the 
Royal  Institute  of  British  Architects  are  to  be  held  Decem- 
ber 11th  at  the  Engineers'  Club  and  headquarters  of  the 
Ontario  Association  of  .Architects,  96  King  St.,  West.  One 
of  the  examinations  is  for  students  taking  the  ordinary  exam. 
which  involves  study  of  a  course  for  about  five  years  and 
calls  for  the  entrant  to  be  over  21  years  of  age  and  a  British 
sivbject.  The  second  examination  held  at  the  same  time  is 
for  students  who,  through  the  war,  were  interrupted  in  their 
course  of  study  for  architects,  or  intended  tp  take  up  the 
study,  but  were  prevented  doing  so  by  reason  of  enlisting. 
This  examination  involves  a  shorter  course  of  study. 

The  opening  of  the  Brantford-Hamalton  highway  is  to 
take  place  today,  Noveml)er  15.  Mr.  F.  C.  Biggs,  Minister 
of  Public  Works,  Ontario,  will  officiate  at  the  ceremony, 
which  will  be  followed  by  a  motor  drive  to  Brantford,  the 
party  returning  in  the  evening  to  Hamilton  where  they  will 
be  the  guests  of  the  Hamilton  Chamber  of  t'onimerce  at  a 
dinner  in  the  Royal  C'onnaught  hotel.  Hon.  J.  L.  Perron. 
Minister  of  llighw:iys,  Onebec,  will  be  present  at  the  cere- 
mony. 

In  addition  to  the  water  works,  sewers  and  roads  by- 
laws, totalling  .$:iOO,Ono,  the  ratepayers  at  \'ancouver  may 
this  year  be  asked  to  authorize  the  expenditure  of  .$6.5,000, 
fire  protection  for  Stanley  Park;  $2r),000  for  school  purposes; 
^350,000  towards  new  city  hall  and  .fS'iO.OOO  for  the  purchase 
of  the  Seymour  Creek  watershed,  bringing  the  total  close  to 
a  million  dollars. 

The  town  of  Oshawa.  Ont.,  is  establishttig  a  new  build- 
ing record  this  year,  jjermits  issued  during  the  month  of 
October   having   totalled  $308,450.     This   figure   is  ju«t  $8,000 


short    of   the   total    value   of   building    permits   issued   all    last 
year. 

Rosedale  .Aime.x,  a  new  subdivision  north  of  Toronto, 
has  applied  to  the  city  for  a  water  supply  of  60,000  gallons 
and  in  view  of  the  advantages  to  be  derived  from  the  devel- 
opment of  this  section,  the  city  has  granted  this  request.  The 
new  section  will  undertake  the  erection  of  a  $:)00,000  bridge 
across  the  Don  \  alley  entirely  at  their  own  expense,  which 
will   connect    Rosedale   .Annex   and    Rosedale   proper. 

Hon.  J.  L.  Perron,  Minister  of  Roads  in  the  Quebec 
Government;  J.  L.  Boulanger,  Deputy  Minister  of  Highways, 
and  Messrs.  J.  A.  Duchastel  and  George  A.  McNamee,  mem- 
bers of  the  Executive  Committee  of  the  Canadian  fiood 
Roads  Association,  were  in  Toronto  yesterday  to  attend  a 
meeting  of  the  Executive  Committee.  They  will  tour  some 
of  Ontario's  new  highways  as  the  guests  of  Hon.  F.  C.  Biggs, 
Minister  of  Public  Works  in  the  Ontario  Government,  today 
and   tomorrow. 

Plans  for  launching  a  campaign  in  connection  with  the 
proposed  erection  of  a  million-dollar  Protestant  hospital  at 
Hamilton  were  discussed  at  a  meeting  of  the  Irish  Protestant 
Benevolent  .Society.  It  was  stated  that,  while  the  project 
has  not  assumed  any  tangible  form  as  yet,  it  was  favorably 
received  by  those  organizations  to  which  it  had  been  sub- 
mitted. 

.\  recent  rei)ort  from  X'anconver  stales  that  the  entire 
foundation  and  deck  of  the  west  frontage  of  the  new  Ballan- 
tyne  pier  are  completed  and  the  east  side  construction  is 
progressing  rapidly.  Before  the  end  of  the  year  the  entire 
foundation  and  decking  of  the  pier  will  be  completed  and  all 
labor  will  then  be  concentrated  on  the  concrete  sheds.  There 
are  about  500  workmen,  working  day  and  night  in  three 
shifts  on  this  pier,  which,  when  coiupleted,  will  l)e  one  of 
the  finest  structures  of  its  kind  in  the  world. 

The  Sheet  Metal  section  of  the  Builders'  I'"xchange,  at 
Toronto,  and  the  local  Sheet  Metal  Workers'  Union'  have 
reached  an  agreement  at  80  cents  an  hour  for  this  type  of 
labor  until  April,  1924.. 

The  city  council  at  X'anconver  took  a  7.')-day  option  on 
the  Tower  building,  in  that  city  recently,  which  was  offered 
at  $200,000.  It  is  said  that  the  building  cost  half  a  million. 
The  intention  is  to  use  it  as  a  city  hall.  .\  by-law  will  have 
to  'be  submitted  to  the  ratepayers. 


Personal 

The  partnership  of  Bains  &  Grummett,  dealers  in  build- 
ers' supplies,  coal,  etc.,  of  Semans,  Sask.,  has  been  dissolved. 

Mr.  E.  M.  Proctor,  of  the  Toronto  engineering  firm  of 
James,  Proctor  &  Redfern,  recently  made  a  business  trip  to 
Manitoulin  Island  for  the  purpose  of  advising  the  local  au- 
thorities on  a  power  development  ]iro|)osition  at  KagawonLj 
Falls. 

Mr.  H.  P.  Hevenor,  until  recently  a  nu'nil)er  of  the  eTigi- 
neering  firm  of  luigel  &  Hev'enor,  Inc.,  of  New  York,  has 
joined  the  staff  of  Dwight  P.  Robinson  &  Co.,  of  Montreal 
and  New  X'ork,  in  the  capacity  of  consulting  engineer.  Mr. 
Hevenor  has  l)een  connected  with  several  large  track  con- 
struction  projects   throughout   the   L'lvited   .States. 


Obituary 


Mr.  Wm.  Dube,  superintendent  of  the  road  department 
at  Grand'mere,  P.  Q.,  was  instantly  killed  a  few  days  ago, 
when  a  motor  truck  in  which  he  was  riding  was  struck  hy 
a  C.  N.  R.  train  at  a  railway  crossing  between  St.  George  and 
Grand'inere.     The  driver  of  the  truck  was  also  killed. 
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Ontario's  Road  Program  is  Advanced 
Another  Stage 

The  Ontario  Department  of  Public  Highways  has 
announced  that  its  program  for  this  year  so  far  as 
provincial  roads  are  concerned  has  been  completed. 
.\ccording  to  a  statistical  report,  over  300  miles  of 
j)avement  of  one  sort  or  another  have  been  finished 
in  addition  to  a  greater  mileage  of  grading  and  the 
erection  of  culverts  to  the  number  of  1,300.  Ten  mil- 
lion dollars  is  the  approximate  expenditure  that  has 
been  involved,  a  proportion  of  this  being  collectable 
from  the  Dominion  government  under  the  Federal 
aid  scheme.  Of  course,  this  refers  only  to  the  con- 
struction of  so-called  provincial  highways.  In  addi- 
tion to  the  ten  millions  thus  expended,  the  counties 
and  townships  throughout  Ontario  have  been  this 
year  heavy  spenders.  Without  having  any  definite 
figures  at  hand  yet,  it  is  probable  that  the  gross 
amount  spent  on  road  building  in  Ontario  this  year 
will  mount  up  to  over  $25,00O,0OO.  The  provincial 
government  is,  of  course,  responsible  for  the  major 
part  of  this,  for,  in  addition  to  the  amount  involved 
in  the  construction  of  provincial  roads,  it  heavily 
subsidizes  the  counties  and  townships. 

Departmental  figures  show  the  following  summary 
of  work  as  completed  this  year:  Bituminous  con- 
crete, 44.9  miles ;  portland  cement  concrete,  43.25 
miles;  bituminous  macadam,  11.25  miles;  waterbound 
macadam,    107.4    miles;    macadam    base    course,    138 


miles;  grading,  487  miles;  concrete  culverts,  1,300; 
bridges,  23 ;  railway  crossing  subways,  2. 

This  work,  the  highways  department  states,  has 
been  accompli.shed  as  the  result  of  a  season  which 
has  been  most  propitious  for  furthering  the  province's 
good  roads'  scheme.  The  weather,  it  is  pomted  out, 
has  been  most  favorable.  sui)plies  of  materials  have 
been  more  regular  and  labor  has  been  most  efficient. 

The  locations  of  the  department's  principal  work 
have  been  in  the  Niagara  peninsula  and  in  Western 
Ontario.  As  a  consequence  of  its  activities  in  these 
regions,  the  Hamilton  to  Brantford  and  Hamilton  to 
Queenston  roads  have  been  completed  with  the  re- 
sult that  a  paved  surface  now  exists  from  Hamilton 
to  Niagara  Falls.  London  and  St.  Thomas  and  Wel- 
land  and  Niagara  I-'alls  have  been  linked  up  while 
work  has  also  radiated  from  the  cities  of  Chatham, 
Windsor,  Ottawa,  Pcterboro  and  Toronto. 

It  is  thus  evident  that  the  1,800-mile  program  of 
the  Ontario  government  is  now  several  stages  further 
advanced.  When  the  scheme  was  first  announced,  it 
was  regarded  as  a  very  ambitious  venture,  but  the 
problem  has  been  so  thoroughly  and  satisfactorily  at- 
tacked that  one  can  now  see  the  completion  of  the 
whole  program  in  sight.  Ontario  will  then  have  high- 
ways second  to  none  on  the  continent,  not  only  in 
their  type  of  construction,  but  also  in  the  way  in 
which  they  link  up  every  portion  of  the  province' and 
serve  the  people  for  whom  they  were  built. 


The  Importance  of  Water  Purification 


The  importance  of  water  purification  is  well  em- 
phasized in  an  editorial  comment  which  appears  in 
"Engineering  and  Contracting."  It  is  pointed  out 
that  increased  demands  for  water  for  use  by  cities, 
and  the  lessened  opportunities  for  securing  uncon- 
taminated  supplies,  are  vastly  increasing  the  use  of 
purification  systems.  Easily  available  supplies  of 
pure  water  have  practically  ceased  to  exist — either  be- 
cause they  have  long  since  been  appropriated  or  be- 
cause habitations  and  industry  have  expanded  over 
watershed  areas  that  once  were  clean.  It  is  stated 
further : 

"Cities  that  formerly  had  abundant  supplies  of 
good  water  have  increased  in  population  beyond  ex- 
IH'ctation  at  the  same  time  that  per  capita  consump- 
tion has  increased,  until  the  old  supplies  have  become 
entirely  inadequate,  and  the  cities  have  been  forced 
to  augment  them  with  water  brought  from  a  great 
distance  or  with  water  ])urified  from  what  was  once 
considered  a  wholly  unsuitable  source. 

"In  the  j)ul)lic  mind  there  still  lingers  the  idea 
that  pure  water  can  only  be  had  from  a  pure  source, 
and  sO  strong  is  this  idea  that  it  sometimes  leads  to 
the  expending  of  needlessly  large  sums  in  bringing 
water  from  a  distance,  when  much  cheaper  and  equal- 
ly wholesome  supplies  could  be  had  by  taking  water 
near  at  hand  and  purifying  it  by  approved  modern 
methods. 

"More  instances  of  this  sort  should  not  occur,  for 
the  waste  of  public  funds  is  as  inexcusable  as  is  the 
waste  of  private.  The  makers  of  purification  appara- 
tus and  supplies  may  properly  plead  the  cause  when- 
ever the  issue  arises,  but  they  are  not  the  ones  whose 
arguments  are  likely  to  prove  most  effective. 

"Engineers  and  engineering  societies  should  harp 
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before  the  public  on  the  fact  that  by  proper  treatment 
an  admittedly  contaminated  sup  )ly  may  be  rendered 
thoroughly  suitable  for  domestic  consumption,  and 
may,  in  fact,  be  much  purer  than  a  vastly  more  ex- 
pensive supply  brought  from  a  distance  without  puri- 
fication." 


Peterboro  Engineers  Meet 

Third    Reunion  of  the  Local   Branch  of  the 
E.I.  C— Dean  Mitchell  Outlines  Op- 
portunities for  the  Engineer 

To  the  Peterboro  branch  of  the  Engineering  In- 
stitute 'of  Canada  at  their  third  annual  re-union  and 
dinner,  which  was-  held  in  the  Empress  Hotel  on 
November  14th,  General  C.  H.  Mitchell,  Dean  of  the 
Faculty  of  Applied  Science,  University  of  Toronto, 
gave  the  challenge  of  the  manifold  opportunity  for 
public  service  in  solving  some  of  the  urgent  problems 
of  today  by  achievements  comparable  with  those  great 
engineering  inventions  and  developments  that  are  the 
marvel  and  the  pride  of  the  present  age. 

Mr.  R.  A.  Ross  of  Montreal,  who  also  spoke  sug- 
gested that  engineers  should  push  back  their  horizons 
beyond  purely  technical  limits  to  include  such  work 
as  is  generally  indicated  by  that  of  Herbert  Hoover. 
Mr.  Ross  intimated  that  such  an  expansion  was  be- 
coming imperative  as  a  result  of  the  large  number  of 
men  who  were  graduating  from  the  engineering  fac- 
ulties of  the  universities.  If  they  had  "to  bludgeon 
their  way  into  these  jobs,"  Mr.  Ross  believed  that  en- 
gineers should  do  so  for  the  reason  that  they  were 
specially  qualified  for  them. 

After  a  dinner  and  the  usual  toast  list  Gen.  Mitchell 
addressed  the  gathering  remarking  that  Peterboro 
was  a  centre  of  engineering  activity  in  Ontario.  It 
had  produced  many  of  the  men  whose  names  were  as- 
sociated with  some  of  Canada's  greatest  projects,  from 
Sanford  Fleming  down  to  the  men  of  our  day,  such 
as  Ross,  Grant  and  others.  After  illustrating  the  pro- 
gress that  had  been  made  in  engineering  by  con- 
trasting the  old  G.T.R.  locomotives  with  the  "moguls" 
now  in  use.  General  Mitchell  said  that  in  railroad 
management  alone  there  were  greater  problems  con- 
fronting the  engineers  of  to-day  than  most  persons 
imagined.  The  breaking  of  rails  at  crossings  and 
"frog"  points,  the  prevention  of  the  ends  of  rails  from 
sinking  into  the  earth,  the  "strings"  used  as  rail  fast- 
eners, the  problem  of  paint  used  for  structural  steel, 
the  question  of  water  supply,  which  in  Ontario  is 
diflferent  from  that  in  Manitoba,  and  that  of  Manitoba 
from  Saskatchewan,  these  were  some  of  the  difficulties 
that  were  worrying  railway  managements. 

"It  all  sounds  simple,"  said  General  Mitchell,  "but 
I  was  talking  a  few  days  ago  with  a  high  official  of 
Canada's  National  Railways,  who  was  wringing  his 
hands  over  some  of  these  problems.  How  is  the  En- 
gineering Institute  of  Canada  going  to  be  a  factor  in 
solving  these  problems?" 

General  Mitchell  illustrated  his  point  by  a  story  of 
three  stonemasons  who  were  separately  asked  what 
they  were  doing.  The  first  of  them  replied  that  he 
was  cutting  stone ;  the  second  said  that  he  was  work- 
ing for  wages;  and  the  third  answered  that  he  was 
helping  to  build  a  cathedral.  "Let  us  feel  and  think 
as  if  we  were  working  with  the  spirit  and  the  object 


of  the  stonemason,  who  said  he  was  helping  to  erect 
a  cathedral,"  was  his  counsel. 

A  Vast  Array  of  Problems 

(ieneral  Mitchell  declared  that  if  engineers  did  nut 
attack  and  solve  the  exigent  problems  of  to-day  some 
one  else  would,  business  men,  financiers  or  others.  He 
cited  fifteen  of  the  difficulties  that  are  now  demanding 
a  solution.  Among  them  were  the  following:  the 
economic  organization  and  operation  of  the  national 
railways ;  the  economic  electrification  of  railways  now 
operating  by  steam;  the  building  of  new  electric  rail- 
ways ;  the  development  of  permanent  highways 
systems,  municipal,  provincial  and  Dominion ;  long 
distance  electric  power  transmission  ;  the  delivery  of 
cheap  electric  power  to  farming  communities ;  the  op- 
eration of  hydro-electric  power  plants  in  cold  climates, 
as  in  the  northern  parts  of  this  country ;  the  recovery 
of  minerals  from  low  grade  ores,  and  the  present 
waste  at  our  mines;  electric  smelting;  the  continued 
research  and  reconnaissance  of  our  natural  resources; 
what  more  can  we  learn  of  oil  deposits  in  the  north- 
west ;  of  copper  and  gold  in  Saskatchewan  and  Al- 
berta and  Labrador;  the  construction  and  surfacing  of 
highways ;  development  of  cheap  motor  trucks ;  a  sub- 
stitute motor  fuel  for  gasoline;  the  development  of  ap- 
paratus for  electric  heating;  the  production  of  nitrogen 
from  the  air  for  the  refertilization  of  Canada's  western 
prairies. 

General  Mitchell  said  that  these  were  problems  for 
Canadiain  engineers  to  cope  with,  to  keep  them  think- 
ing and  working.  It  was  a  national  duty  to  endeavor 
to  secure  their  solution,  "and  in  due  course  we  will 
get  our  reward,"  he  concluded. 


Montreal  Builders'  Exchange  Activities 

At  a  meeting  of  the  board  of  directors  of  the  Mon- 
treal P>uilders'  Exchange  on  November  2.  the'  pre- 
sident, Mr.  K.  D.  Church,  reported  the  result  of  an 
interview  he  had  with  Hon.  Athanase  David,  pro- 
vincial secretary,  with  regard  to  technical  training 
for  (builders'  mechanics.  He  stated  that  the  net  re- 
sult of  their  visit  was  that  the  provincial  secretary 
had  promised  that  the  Builders'  Exchange  should  be 
invited  to  nominate  two  members  to  the  Board  of 
the  Montreal  Technical  School,  with  a  joint  commit- 
tee to  formulate  a  scheme  of  study  spread  over  a  per- 
iod of  years  for  students  of  the  various  trades  con- 
cerned  in   the   building   industry. 

Discussion  took  i>lace  regarding  representation  of 
the  Builders'  Exchange  on  the  board  of  directors  of 
the  Montreal  Industrial  Exhibition  Association. 
Messrs.  A.  Plamondon  and  J.  D.  Johnson  were  au- 
thorized to  use  all  proper  measures  to  ensure  that  the 
Exchange  should  be  adequately  represented  on  this 
directorate. 

It  was  decided  that  some  general  rule  must  be 
formulated,  applicable  to  all  trade  sections,  which 
were  at  the  present  time  loosely  associated  with  the 
Builders'  Exchange,  and  a  committee  was  appointed 
to  consider  this  matter  and  report  at  the  next  meet- 
ing of  the  board  as  follows.  H.  Vincent,  convener; 
A.  E.  Fryer,   T.  E.  Walsh,  and  the  secretary. 

A  communication  was  received  from  E.  Dussard. 
of  Dussard,  Joly  &  Moug(?on.  suggesting  that  he  be 
permitted  to  address  the  board  at  an  earlv  date  with 
regard  to  official  tests  that  might  be  applied  to  cera- 
mic and  other  tiles.  It  was  agreed  that  Mr.  Dus- 
sard be  heard  at  a  general  meeting  of  the  Builders' 
Exchange,  to  be  held  in  December. 
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Paint   Protection  for   Steel  Structures 

A  Practical  Consideration  of  the  Effectiveness  of  Paint  as  a  Guaran- 
tee Against  the  Deterioration  of  Steel — The  Essential  Features 
of  Good  Paints  and  How  They  Should  be  Applied 

By  JOHN  GRIEVE,  A.M.E.I.C. 
General  Manager  of  Sales,  Dominion  Paint  Works  Ltd.,  Montreal 

I'apct    rf.-id    lipfor.'    Ihe    MonlKal    Hr.iiuh    ii(    the    KiiKilurrintr    Iiistilulc   o(    Canaila 

there  is  no  assurance  of  equal  service  value.  The 
only  true  tests  are  those  where  paints  are  subjected 
to  service  exposure  tests  under  conditions  to  which 
the  paint  will  he  subjected.  These  necessarily  in- 
\oIve  time. 


.Stet'l  is  the  l)ackhone  of  all  structural  <k'sif;n.  The 
base  cju  which  enjifineerinp  stands,  in  its  relation  to 
iiulustrial  dcxelopnienl  as  an  indispensable  profes- 
sion, is  the  niani])ulation  of  steel  to  its  various  uses. 
I'", very  such  dcvelc)])nienl  is  dependent  for  success  up- 
on the  service  of  the  materials  used  in  the  design, 
their  efficient  distribution  and  the  low  maintenance 
c(jsts  due  either  to  operation  or  depreciation. 

The  im[)ortance  of  arrestinjif  corrosion  is  admitted 
by  engineers  as  it  is  known  that  steel  will  decay,  if 
natural  agencies  are  allowed  to  act  on  it.  more  rapid- 
ly tlian  any  other  material  used  in  construction.  The 
transactions  of  almost  every  engineering  society  in- 
clude pajjers  on  this  subject  and  all  kinds  of  theories 
have  been  advanced  and  suggestions  submitted,  but 
the  subject  has  not  yet  attained  the  attention  which 
its  importance  demands. 

The  following  facts  have  militated  against  the 
])roper  consideration  of  corrosion:  Practically  the 
whole  develojjment  of  steel  construction  has  occurred 
during  the  past  fifty  years,  while  the  electro-chemi- 
cal explanation  of  corrosion  has  been  advanced,  made 
the  basis  of  tests  and  been  generally  accejited  onl\ 
within  the  past  twenty  years.  It  is  evident,  there- 
fore, that  for  al)out  thirty  years  the  whole  subject  of 
corrosion  was  iiidefinite  in  the  minds  of  many  aiul 
few  sound  methods  were  advanced  to  combat  it. 

The  Test  of  Plant   Protection 

When  one  considers  that  practical  exposure  tests 
of  selected  paints,  require  from  three  to  four  years 
for  preliminary  investigations  before  the  qualities 
of  each  film  can  be  determinccl,  and  thereafter  from 
six  to  ten  years  .to  obtain  the  comparative  residts  for 
service  efficiency  of  the  combined  films,  one  can  read- 
ily appreciate  that  only  within  the  ])asr  decade  have 
the  anti-corrosive  merits  of  some  paint  ingredients 
been  truly  ai)preciated. 

It  is  necessary  in  the  manufacture  of  ])ainls  to 
test  chemically,  pigments,  gums  and  oils,  prior  to 
their  incorporation  in  the  i)aint.  to  insure  freedom 
from  undesirable  impurities.  In  the  physical  labora- 
tory also,  many  preliminary  tests  can  be  made  to  as- 
certain if  a  film  has  the  desired  qualities.  l>ut  just 
as  accelerated  i)hysical  laboratory  tests  do  not  indi- 
cate the  action  which  takes  place  gradually  over  an 
extended  period  between  pigments  and  vehicle  under 
exposure,  so  chemical  aiuilysis,  after  the  ])aint  is 
manufactured,  does  not  indicatt — except  perhaps  in 
elementary  paints — the  tpiality  of  ingredients,  skill 
of  compounding  or  service  \ahie  of  the  paint. 

.Authorities  have  recognized  for  a  long  time  that 
by  ageing,  in  some  cases  for  several  years,  oils,  var- 
nishes and  mixtures  of  these  with  iiigments,  very 
nuich  enhanced  service  value  is  obtained  for  the  pro- 
duct. Chemical  laboratory  analysis,  even  in  conjunc- 
tion with  accelerated  physical  tests,  does  not  indi- 
cate or  take  into  consideraticn  this  ageing  of  mater- 
ials.    Therefore,  between   ])aints  of   similar  analysis 


Importance  of  Exposure  Tests 

The  imijortance  of  actual  exposure  tests  and  the 
doubtful  value  of  accelerated  laboratory  tests  is  men- 
tioned by  all  authorities  who  have  had  an  opportunity 
to  compare  results.  A.  .S.  Cu.shman  and  H.  A.  Gard- 
ner in  their  study  of  "Corrosion  and  Preservation  of 
Iron  and  Steel"  emi)liasize  this  point  as  follows:  "The 
results  of  the  acceleration  tests  may  be  taken  as  fair- 
ly good  e\  idence  of  how  the  paint  will  work  in  prac- 
tice but  a  series  of  practical  exposure  tests  should 
al.so  be  started  so  that  definite  knowledge  can  be  ob- 
tained in  regard  to  their  protective  value."»— .Again, 
they  state :  "Owing  to  the  nature  of  corrosion  it  is 
probably  true  that  no  perfectly  reliable  acceleration 
test  for  corrosion  resistance  can  be  devised.  Corrosion 
is  the  natural  i)rocess  of  rust  formation,  that  is  to  say, 
in  very  slightly  acid  media,  is  a  question  of  com- 
paratively slow  growth  under  special  conditions,  and 
any  effort  to  hasten  the  action  changes  all  the  con- 
ditions of  equilibrium,  producing  an  entirely  differ- 
ent order  of  phenomena." 

The  opinion  that  the  physical  state  of  the  paint 
after  it  is  manufactured  is-  a  more  vital  factor  than 
the  composition  of  the  paint  and  the  importance  of 
exposure  tests  to  demonstrate  paint  value,  is  also 
emphasized  by  J.  C.  Smith  in  his  jjaper  to  the  Inter- 
national -Association  for  Testing  Materials  at  Copen- 
hagen in  VKJ^)  as  follows:  ".Although  opinions  vary 
as  to  what  are  theoretically  the  best  pigments,  or 
more  correctly,  combination  of  pigments,  for  the 
manufacture  of  protective  coatings,  the  general  con- 
sensus of  technical  opinion  seems  gradually  to  be  that 
with  certain  more  or  less  obvious  reservationsv  the 
composition  of  the  paint  is  less  important  than  its  phy- 
sical state  and  that  one  pigment  or  blend  of  pigments 
is  more  efficient  than  another  as  the  basis  for  a  pro- 
tective paint  mainly  according  to  the  degree  in  which 
it  tends  to  produce  certain  definite  physical  and  me- 
chanical effects  in  the  ultimate  protective  film.  The 
problem  that  remains  is  the  selection  of  that  blend 
of  pigm(?nts,  suspended  in  a  suitably  adjusted  vehicle 
(the  ])aint  as  a  whole  possessing  the  neces.sary  phy- 
sical properties)  which  will  ,under  known  conditions 
as  to  exi>osure  and  climatic  conditions,  yield  a  .satis- 
factory protective  film.  Only  exposure  tests  can  solve 
this  problem." 

Not   Sufficient   Consideration   of  Conservation 

In  the  i>ast,  nu)re  steel  structures  have  been  su')er- 
seded  because  they  were  inadequate  to  meet  modern 
development  and  not  becau.se  the  lasting  quality  of 
the  structure  had  become  impaired.  The  feeling 
among  engineers  in  consequence  has  been  that  paint 
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materials  and  the  subject  of  protection  were  minor 
considerations  and  therefore  there  has  been  no  econ- 
omic clemand  for  improved  apphcation  or  shop  prac- 
tice. 

Because  of  the  demand  (or  steel  construction,  en- 
gineers generally  have  devoted  their  attention  to  de- 
velopments in  design  and  the  subject  of  conservation 
or  maintenance  of  the  structure  has  been  allocated  as 
of  secondary  consideration.  This  is  demonstrated  by 
the  fact  that  many  engineers  ignore  the  effect  of  vari- 
ations in  qualities  of  materials  built  into  an  exposed 
structure  and  by  the  fact  that  most  of  the  tests  on 
corrosion    have    seldom    been    coni])leted    or    followed 

Some  engineers  are  now  taking  a  more  active  in- 
terest in  corrosion  because  of  the  jjresent  demand  for 
conservation.  The  cost  of  steel  construction  and 
the  realization  that  these  are  handicapped  under  jjre- 
sent  practice  by  heavy  maintenance  charges,  which 
if  capitalized,  would  necessitate  a  very  large  invest- 
ment to  provide  interest  to  meet  them,  are  a])parent- 
ly  responsible  for  an  eccjnomic  demand  to  reduce 
maintenance  costs. 

Efficient  protecticm  of  iron  and  steel  structures  by 
paiiit  can  he  obtained  only  when  the  true  causes  of 
corrosi(jn  are  appreciated  and  effective  means  taken 
both  in  the  design  and  maintenance  of  a  structure  to 
combat  these  causes.  At  the  present  time  no  abso- 
lutely indestructible  or  permanent  protection  is 
known,  but  by  the  use  of  properly  selected  paints  in 
conjunction  with  efficient  design  and  application, 
maintenance  work  may  be  reduced  to  a  minimum 
much  l)elow  the  present  average  and  the  structure 
maintained    without    appreciable    deterioration. 

The  Causa  of  Deterioration 

The  deterioration  of  steel  structures  is  caused  by 
electro-chemical  action  between  the  steel  and  the  sur- 
rounding elements  or,  what  is  often  overlooked,  by 
similar  action  between  various  members  or  portions 
of  a  structure.  A  brief  explanation  of  such  electro- 
chemical action  in  its  relation  to  steel  might  be  word- 
ed as  follows : — 

All  ferrous  metals  when  placed  in  water  or  in  an 
atmosphere  which  acts  as  an  electrolyte,  or  in  such 
conditions  of  exposure  that  a  film  of  moisture  may 
condense  on  them,  tend  to  dissolve.  This  tendency  is 
governed  by  impurities,  unequal  stresses  and  un- 
liomogeneous  nature  of  the  metal  in  each  case,  and 
by  the  impurities  in  the  liquid  or  gaseous  film.  Cer- 
tain points  in  the  metal,  which  have  varying  tenden- 
cies to  go  into  solution,  form  electrodes  of  opposite 
nature,  and  corrosion  takes  place  in  proportion  to 
the  potential  difference  between  these  points,  gov- 
erned by  the  value  of  the  electrolyte  connecting  them. 
The  more  concentrated  the  hydrogen  ions  in  the  elec- 
trolyte (for  instance  where  acids  are  present)  the 
higher  will  be  its  electric  conductivity,  and  the  more 
rapid,  consequently,  the  corrosion  of  the  ])ositive  elec- 
trode. 

It  is  evident  therefore,  that  in  a  fabricated  struc- 
ture this  action  between  points  applied  not  only  to 
each  surface  in  detail  but  to  the  whole  structure  where 
the  sections  and  members  may  be  of  varying  composi- 
tion or  subject  to  initial  stresses. 

Owing  to  the  process  of  manufacture  by  heat,  steel 
plates  and  shapes  are  always  coated  with  scale  which 
is  the  black  magnetic  oxide  of  iron.  This,  though  it 
has  at  first  a  metallic  blue  sheen,  is  not  part  of  the 
metal,   and   as   it   is   electro-negative   to   the   steel    or 


iron,  it  forms  a  surface  which  actively  promotes  cor- 
rosion from  the  moment  it  is  exposed  unprotected  to 
the  atmosphere.  This  corrosion  is  hastened  in  pro- 
|K)rtion  to  the  amount  of  moisture  in  the  air  and  any 
acid  present. 

The  mill  scale  as  it  corrodes  changes  into  a  hyd- 
rated  red  oxide  of  iron  holding  24  per  cent  of  hydro- 
scopic moisture  which  is  never  dried  out  under  at- 
mospheric heat  conditions,  but  acts  as  an  accelerator 
of  further  corrosion.  As  this  change  takes  ]jlace  the 
scale  increases  to  more  than  double  its  bulk,  gradually 
loosens  and  flakes  off. 

The  Effect  of  Paint 

Paint  applied  on  top  of  corroded  scale,  even 
though  the  oil  appears  to  penetrate  the  scale,  will 
only  retard  corrosive  action  but  will  not  neutralize 
the  electro-negatixe  polarity  or  bond  the  scale  to  the 
underlying  metal. 

The  oil  cannot  displace  the  moisture  alrcatly  pre- 
sent in  the  scale;  therefore  the  paint  merely  acts  as 
a  covering  under  which  active  corrosion  proceeds. 
The  gradual  increasing  bulk  of  the  scale  under  this 
action  stresses  the  paint  film  as  it  is  lifted  from  the 
metal,  while  the  iron  oxide  formed  has  a  tendency, 
where  oil  or  varnish  vehicles  are  used,  to  make  the 
paint  film  brittle,  with  the  result  that  holes  and 
cracks  de\elop  in  the  film  through  which  moisture 
penetrates  under  the  i)aint  and  corrosion  is  further 
])romoted.  lilue  mill  scale  adheres  so  firmly  to  the 
metal  that  it  can  only  be  removed  by  means  of  the 
sandblast  or  the  jnckling  process.  It  is  also  practi- 
cally impossible  to  wholly  remove  partly  corroded 
scale  by  wire  brushes,  scrapers  or  hammers,  so  that 
under  the  best  practice  for  protection  this  also  should 
be  removed  by  sandblast  or  pickling  process.  So  long 
as  any  mill  scale  remains  on  the  steel  surface,  one 
has  a  potential  corrosive  agent  under  the  paint  which 
will  become  active  the  moment  contact  can  be  estab- 
lished through  an  electrolyte  with  the  metal. 

An  effort  along  the  lines  of  improvement  is  illu- 
strated l>y  the  fact  that  the  largest  steel  fabricating 
shop  in  this  country  has  recently  installed  a  pick- 
ling plant  and  is  prepared,  if  customers  are  willing 
to  pay  the  cost,  to  treat  steel  in  this  way  and  in  con- 
sequence remove  the  mill  scale  before  the  first  coat 
of  i)aint  is  api)lied. 

It  is  evident  from  the  explanation  of  corrosion 
that  the  function  of  jjaint  is  to  act  as  a  lasting  in- 
sulator 'between  the  electrodes  of  varying  solution 
tension  or  electric  potential  \alue  and  prevent  con- 
tact between  these  and  the  electrolyte. 

What    Paint    Should    Accomplish 

The  problem  in  practice  is  not  only  to  obtain  this 
quality,  but  to  combine  in  the  film  the  following  ne- 
cessary features  the  lack  of  which,  would  re.sult  in 
expensive  maintenance: 

1.  The  film  must  be  suited  in  the  exposure  to 
which  the  structure  is  subjected  in  order  that  nioisr 
ture  or  gas  acting  as  an  electrolyte  may  not  penetrate 
the  paint  and  overcome  the  insulation. 

2.  The  paint  must  adhere  so  closely  to  the  sur- 
face that  in  the  event  of  any  local  damage  to  the  film 
no  source  will  be  established  from  which  corrosion 
can  cree])  under  the  paint  and  in  time  remove  the 
whole  in  flakes  or  sheets. 

3.  The  film  must  be  tough  and  elastic  in  order 
that  it  mav  withstand  abrasion   and  in   the  event  of 
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any  mill  scale  uikIcm"  it,  "resist  for  the  luii.tfest  periml 
without  fracture. 

4.  It  must  be  of  such  a  nature  that  as  it  loses  its 
value,  clue  to  exposure,  and  recoatinj^  becomes  neces- 
sary, a  suitable  surface  is  left  on  which  to  ai)ply 
maintenance  paint  so  that  minimum  expense  may  be 
involved. 

Protection  by  a  single  application  heavy  film  paint 
has  been  sometimes  advocated,  but  in  the  first  place 
it  is  almost  impossible  to  obtain  such  a  paint  with 
toughness  and  iJcnetrating  the  film  as  required,  com- 
bined with  adhesive  and  waterproofing  (pialities,  etc. 
In  the  second  place,  such  a  film  would  rerpiire  to  be 
api^lied  before  the  steel  was  fabricatefl  in  the  struc- 
tural sho])s  in  order  to.  protect  the  steel  before  the 
blue  scale  becomes  corroded  and  scaling  started,  in 
which  case  it  would  jirobably  become  damaged  during 
transition  through  the  shops,  transportation  to  the 
site  or  during  erection  of  the  structure.  To  arrange 
for  it  to  be  ai)plied  in  the  field  after  erection  of  the 
structure  would  entail  expensive  cleaning  of  the  steel 
inidcr  difficult  inspection  conditions  and  trouble  would 
certainly  arise  in  the  treatment  of  many  inaccessible 
or  intricate  built-up  sections. 

No  Single  Coat  Paint  is  Satisfactory 

Paint  makers  are  constantly  experimenting  under 
working  conditions  at  their  [)lants  to  develop  improve- 
ments on  the  protection  of  steel,  but  so  far  no  single 
coat  paint  has  been  developed  that  has  given  satis- 
factory results  combined  with  practical  efficiency. 

The  ])ractice  which  has  produced  most  satisfac- 
tory results  has  been  when  a  combined  film  is  built 
up  of  two  or  three  units,  each  one  adapted  to  the 
specific  pur]>ose  required  of  it. 

The  combined  film  must  have  integral  freedom 
from  impurities  such  that  it  will  not  permit  outside 
elements,  or  ingredients  in  its  composition  in  con- 
junction with  outside  elements,  to  form  electro-chemi- 
cal combinations  and  i)romote  corrosion.  This  film 
must  have  sufficient  thickness  to  ensure  efficient  life 
as  the  action  of  the  elements  causes  gradual  oxida- 
tion and  disintegration. 

The  first  unit  of  a  combined  film  is  the  shop  coal, 
the  function  of  which  is  to  prevent  the  start  of  elec- 
tro-chemical action  on  the  surface  while  the  steel  is 
easily  accessible  and  s(j  form  a  base  on  which  ex- 
posure or  field  coats  are  placed.  As  it  is  the  base  of 
all  protection,  it  should  receive  the  most  careful  con- 
sideration. It  must  dry  hard  with  strong  adhesive 
and  anti-corrosive  qualities  and  yet  be  sufficiently 
elastic  and  waterproof  to  resist  damage  in  the  handl- 
ing of  the  structure  tluring  its  transition  through  the 
fabrication  shops  and  for  a  period  long  enough  until 
the  steel  is  erected,  otherwise  corrosit)n  of  the  sur- 
facts  is  started  before  the  exposure  or  field-coats  are 
applied.  It  must  be  a  light  coat,  otherwise  when 
used  as  an  assembly  paint  between  surfaces  in  con- 
tact through  which  hot  rivets  are  driven  it  is  liable 
to  burn  out  forming  gas  pockets  and  be  the  cause  of 
loose  rivets.  It  should  be  easily  si)read  in  order  that 
it  may  be  worked  into  all  jiortions  of  a  built-uj)  sec- 
tion without  difficulty  1)y  the  shop  labor. 

The  second  unit  in  the  combined  film  should  be 
applied  on  top  of  the  construction  <ir  shop  coat  of 
paint,  after  the  structure  is  erected  and  any  abraised 
portions  have  been  sjxitted  with  the  shop  coat.  This 
paint  is  re<iuire(i  to  build  up  the  i)aint  film  and  form 
a  reser\t)ir  life  for  the  exposure  i)aint.  also  to  ensure 
that  the  shop  paint  which  has  weathered  during  erec- 


tion of  the  structure  is  reinforced  and  free  from  any 
minute  checking,  esjjecially  if  the  structure  is  large 
and  has  taken  some  time  to  assemble,  or  where  it 
is  composed  of  light  sections  the  edges  of  which  are 
difficult  to  cover  with  one  coat  of  i)aint.  This  paint 
sIuHild  be  a  steel-surface  anti-corrosive  paint  l»ut 
slightly  more  elastic  than  the  regular  shop  paint. 

The  third  unit  in  the  c<jmbined  film  is  the  one 
subjected  to  the  exposure  and  just  as  the  shop  coat  is 
the  base  on  which  the  paint  film  is  built  up  and  on 
which  depends  the  success  of  protection  against  elec- 
tro-chemical action  on  the  surface  of  the  steel,  so 
the  function  of  the  exposure  coat  is  to  protect  the 
shop  coat  against  the  various  conditions  to  which 
the  surface  is  subjected  during  its  exposure. 

It  is  evident  that  the  conditions  which  govern 
steel  buried  in  the  ground  where  the  paint  film  is 
subjected  to  fairly  uniform  temj)eratures  without  sud- 
den change  but  constantly  to  the  action  of  moisture 
imijregnated  with  mineral  salts,  etc..  are  entirely  dif- 
ferent to  the  conditions  governing  exterior  atmos- 
pheric exposure  where  the  action  of  the  sun  and 
frost  with  temperature  variations  of  over  120  degrees 
I'ahrenheit  call  for  altogether  different  qualities  in 
the  exposure  paint  film. 

One  of  the  causes  of  high  maintenance  costs  in 
steel  structures  is  the  neglect  to  apply  paint  on  an 
exposed  surface  until  not  only  the  field  coat  of  paint 
has  lost  its  vitality,  but  corrosion  has  so  far  attacked 
the  undercoating  that  bare  portions  of  the  steel  are 
exposed  and  thereafter  api)lying  only  one  coat  of  field 
paint.  It  should  be  remembered  that  in  many  cases 
the  most  effective  field  coat  is  not  a  proper  shop  or 
steel-surface  paint  and  that  it  may  not  stop  corrosion 
spreading  under  the  surface  if  it  is  not  applied  on 
top  of  an  anti-corrosive  paint.  If  corrosion  is  far  ad- 
vanced on  a  structure,  at  least  two  coats  of  paint 
should  be  applied  after  the  surfaces  have  been  thor- 
oughly cleaned,  and  the  first  of  these  should  be  a  real 
anti-corrisive  steel-surface  paint  fulfilling  all  the  rc- 
(|uirements  of  a  shop  or  construction  i)aint. 
What  to  Look  For  in  Paints 

■'J'here  are  one  or  two  essential  jioints  in  the  use 
of  steel  paints,  however,  that  should  be  carefully  con- 
sidered by  jjurchasers  when  in  the  market  for  paint : 

1.  The  manufacturer  should  always  be  advised  of 
the  exposure  to  which  the  paint  will  be  subjected  and 
if  possible  the  nature  of  the  paint  already  on  the  sur- 
face. 

2.  Faints  containing  linseed  oil  should  not  be  ap- 
plied on  toj)  of  asphaltic  paint  as  action  will  set  up 
i)etween  the  i^aint  films  and  the  prtitective  value  of 
both  coats  will  be  destroyed. 

3.  I'aints  containing  linseed  oil  should  not  be  ap- 
plied over  or  under  tar  paints,  as  similar  action  will 
occur  and  active  corrosion  may  be  immediately  pro- 
moted. 

4.  I'aints  should  ne\er  be  purchased  on  the  basis 
of  price  per  gallon  as  this  does  not  give  any  compari- 
son of  either  cost  of  work  or  service  done.  Compara- 
tive costs  should  be  based  wholly  on  service  records 
of  paint  and  cost  of  application  per  unit  of  tonnage 
or  area. 

It  may  be  of  use  to  have  the  approxiftiate  tonnage 
of  various  structures  which  may  be  covered  by  one 
gallon  of  good  paint  (one  coat*  based  on  the  thick- 
ness of  sections : 

Sections  3/16  to  1/4  in.  thick — transmission  tow- 
ers,—  1  1/2  to  2  tons  per  imperial  gallon. 
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Sections  3/8  to  1/2  in.  thick — light  mill  buildings, 
highway  truss  spans, — 2  1/2  to  3  tons  i)er  imperial 
gallon. 

Sections  1/2  to  3/4  in.  tliick — medium  building 
construction  and  light  railway  truss  spans, — 3  to  3- 
1/2  tons  per  imperial  gallon. 

Sections  3/4  to  1  in.  thick — heavy  building  and 
railway  girder  s|)aiis, — 4  to  .t  tons  per  imperial  gallcjii. 

My  thought  in  presenting  this  paper  on  "Paint  as 
a  Protection  for  -Steel  Structures"  is  that  it  may 
awaken  interest  in  this  important  subject  and  that 
an  effort  may  be  made  to  improve  the  general  prac- 
tice of  protection. 

The  results  of  service  records  are  the  l)ase  of  all 
future  economy  and  reliable  records  can  he  obtained 
only  when  an  effort  is  made  by  e\erybody  interested 
to  co-operate  in  the  selection  and  use  of  good  paints 
and  their  proper  application. 


Victory  Bonds  for  Guarantees 

It  is  No  Concession  to  Accept  These  in 

Place  of  Gash  as  They  are  Merely 

Equivalent  to  Accepted  Cheques 

There  appeared  in  the  columns  of  the  "Montreal 
Daily  Star"  on  or  about  the  15th  of  September,  an  ar- 
ticle under  the  caption  as  above,  in  which  it  was  said, 
in  effect,  that  the  city  of  Alontreal  has  declined  to 
adopt  the  acceptance  of  guarantee  bonds,  as  suggest- 
ed by  the  Builders  Exchange,  in  lieu  of  accepted 
cheques,  but  have  conceded  the  option  to  the  contrac- 
tor of  depositing  Victory   Bonds. 

The  circumstances  of  the  concession  made  as  to 
filing  Victory  Bonds  in  place  of  accepted  cheques, 
makes  it  obvious  that  the  city  authorities  do  not  un- 
derstand the  object  of  the  suggestion  of  the  Builders 
Exchange. 

Certainly  there  can  be  no  advantage  to  the  con- 
tractor to  deposit  Victory  Bonds  which  represent  so 
much  cash,  instead  of  an  accepted  cheque,  which  re- 
presents so  much  cosh. 

If  the  city,  in  place  of  taking  an  accepted  cheque, 
would  take  the  surety  bond  of  an  accepted  guarantee 
company,  it  would  ha\  e  the  effect  of  guaranteeing  to 
the  city  the  performance  of  the  contract  in  accordance 
with  its  specifications,  and  make  avalia1)le  to  the  con- 
tractor resources  for  the  completion  of  such  contract, 
which  otherwise  are  curtailed  by  reason  of  the  ac- 
commodation incidental  to  the  accepted  cheque  ac- 
corded him  by  his  hank. 

The  adopti^)n  of  guarantee  or  surety  bonds  issued 
i)y  accepted  companies  in  lieu  of  accepted  cheques  or 
other  security  has  been  more  or  less  univer.sal 
throughout  the  United  States,  including  the  Treasury 
Department  of  the  United  States,  as  also  have  they 
been  adopted  and  are  in  general  use  in  Toronto  and 
Winnipeg  and  various  of  the  municipalities  and  gov- 
ernments of  the  Western  ])ro\inces,  and  to  some  ex- 
tent  the   Maritime   Provinces. 

With  the  exce])tion  of  the  surety  bond  given  by 
an  American  comi^any  for  the  completion  of  the  first 
Quebec  bridge  and  the  various  bonds  given  to  the 
Department  of  Marine  and  iMsheries  in  connection 
with  guaranteeing  the  completion  of  various  ships 
that  were  huilt  for  the  Canadian  Government  Mer- 
chant Marine,  and  the  bonds  to  the  Inland  Revenue 
Department,  the  Dominion  (iovernment,  province  of 
Quebec  or  the  city  of  Montreal  have  not  adopted  the 


acceptance    of    surety    bonds    of    accepted    guarantee 
companies  in  lieu  of  accepted  cheques  or  other  security. 

That  the  bond  on  the  collapsed  Quebec  Bridge  or 
those  issued  on  behalf  of  the  defunct  F^rince  Rupert 
Drydock  and  l"Ingiiieertng  Comjjany  and  Dominion 
.Shipbuilding  Company  were  not  collected,  should  not 
prejudice  the  general  premises. 

ISesides  the  con\enience  to  the  Dominion  Go\ern- 
nient,  the  province  of  Quebec  and  the  city  of  Mon- 
treal, and  the  advantage  to  the  contractor,  by  the  ac- 
ceptance of  surety  bonds  in  lieu  of  accepted  cheques 
or  Victory  Bonds,  there  are  other  features  pertinent 
for  consideration. 

The  Dominion  Government,  ])rovince  of  Quebec 
and  city  of  Montreal  are  recei\ing,  in  one  way  or  an- 
t)ther,  taxes  from  the  several  companies  transacting 
business  of  "guarantee  insurance;''  and  yet  they  re- 
fuse to  accept  the  "guarantees"  for  which  those  com- 
panies are  licensed  to  undertake  and  taxed. 

"(iuaranteeing  insurance"  as  interpreted  under  the 
Dominion  of  Canada  Insurance  Act  of  1917,  means 
'the  guaranteeing  ;of  the  fidelity  of  ])ersons  in  posi- 
tions of  trust,  i)Uiblic  or  private;  guaranteeing  and 
becoming  security  for  the  due  i)erformance  of  any 
contract." 

An  accepted  chec|ue  on  a  chartered  bank,  as  When 
required,   is  deposited   for  the  purjjose  of  guarantee- 
ing the  due  performance  of  the  contract  at  between     . 
the  contractor  and  the  City,  or  in  other  words,  it  be- 
comes an   instrument  of  guarantee  insurance. 

Presumably  when  a  chartered  bank  accommodates 
a  contractor  with  an  accepted  cheque,  either  on  de- 
p(jsit  of  collateral  or  his  promissory  note,  the  con- 
tractor's account  is  charged  with  the  amount  of  the 
accepted  cheque,  as  also  with  the  current  rate  of  in- 
terest thereon. 

On  the  basis  of  the  contractor  being  required  to 
give  security  for  say,  20  per  cent  of  a  contract  of 
$100,000,  the  interest  payable  for  the  accommodation 
of  the  accepted  cheque  for  $20,000  would  be  not  less 
than  $1,200  per  year,  as  against  a  premium,  (if  tariff 
is  adhered  to,  which  it  is  not  always)  of  $1,000  cover- 
ing a  period  up  to  two  years. 

Unless  these  accepted  cheques  are  cashed  b^'  the 
Dominion  Government,  Province  of  Quebec  or  City 
of  Montreal,  and  circulated  in  disbursement  of  the 
respective  governments'  obligations,  the  object  of 
insisting  upon  them,  without  other  alternative  than 
deposit  of  N'ictory  Bonds,  to  the  inconvenience  of 
their  handling  by  the  respective  governments  and 
without  advantage,  but,  in  many  cases,  to  the  dis- 
advantage of  the  contractor,  is  not  apparent. 


Pittsburgh   Water    Heater  Co.,  Establishes 
Toronto  Office 

We  are  informed  that  the  Pittsburgh  Water  Heat- 
er Company  of  Pittsburgh,  Pa.,  have  established  a 
Branch  Agency  in  Toronto  to  take  care  of  their  On- 
tario business.  Mr.  K.  M.  Paterson  will  represent 
the  Company  and  manage  the  local  branch.  Display 
rooms  and  offices  are  being  fitted  uj)  at  504  Spadina 
Ave.,  Toronto,  and  all  architects,  builders  and  con- 
tractors are  invited  to  visit  these  ])remises  and  judge 
for  themselves  of  the  merits  of  the  J'ittsburgh  line. 
The  Pittsburgh  line  includes  water  heaters  suitable 
for  every  ])urpose  and  of  sufficient  capacity  to  meet 
every  requirement.  There  are  18  sizes,  with  capaci- 
ties ranging  from  2  gallons  a  minute  to  5,000  gallons 
an  hour. 
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Can  Contractors   Obtain   Better   Equipment? 

Is  Standardization  Possible? 

Four  Viewpoints  as  Expressed  at  a  Joint  Conference  of  Equipment 
Manufacturers  and  General  Contractors 

/.     Standardization  is  Desirable  and  Practicable 

By  Leonard  C.  Wason,  President,  Aberthaw  Construction  Co.,  Boston 

is  possible  to  take  the  repair  parts  off  an  old  ina- 
ihine  and  jnit  onto  a  new  machine;  and.  if  those 
l-arts  happen  to  l;e  koo<1.  he  will  have  a  new  njachinc 
\\h  re  j)ef<)re  he  had  a  collecion  of  old  ones. 

Another  saving  is  that  in  the  orderinj^  or  carry- 
ing' of  rei)air  parts,  he  has  to  stock  only  one  kind. 
i  he  piaster  mechanics  on  the  job  iinderstan<l  that 
n  achine  and  can  re  .air  it.  and  can  do  it  much  easier 
and  cheaply  than  they  could  if  they  had  several  dif- 
ferent machines.  Then  the  question  of  operation  en- 
ters ui  and.  if  there  are  only  two  machines,  the  <i;)era- 
Ui:  s  l;now  how  to  o;>erate  both  of  these  machines'. 

.Another  reason  for  standardization  is  the  matter 
of  service.  If  there  is  located  in  our  territory  a  cer- 
tain mauufaciurer  of  equipment,  while  other  manu- 
facturers may  produce  just  as  good,  since  he  is  right 
there  to  attend  to  service  at  a  moment's  notice,  if  we 
specialize  in  his  equipment,  he  is  going  to  be  able  to 
give  us  service  cheaper  and  better  when  standardiza- 
tion is  in  effect.  Of  course,  not  all  manufacturers  can 
maintain  depots  in  every  large  distributing  centre,  but 
on  certain  lines  it  seems  to  me  perfectly  possible. 
Different  manufacturers  might  make  t(H)'ls  so  that 
they  are  interchangeable.  Boilers  have  long  since 
been  standardized  as  to  capacity,  hoisting  engines 
like\yise.  and  one  could  ()retty  nearly  buy  a  boiler  or 
a  hoisting  engine  from  several  manufacturers  where 
the  parts  would  be  interchangeable.  If  that  were 
done,  the  contractors  would  have  the  advantage  of 
competition,  which  would  be  like  the  different  bran- 
ches of  one  big  organization  competing  with  one  an- 
other to  get  the  best  results  possible.  If  I  were  do- 
ing business  in  a  locality  very  distant  from  our  base. 
I  could  buy  the  equipment  of  some  manufacturer  at 
that  point  to  fit  the  equipment  that  we  had  already 
on  the  ground,  and  it  would  be  a  benefit  and  a  great 
saving  to  me. 

How  is  Equipment  Selected? 

How  do  we  make  selection!'  ."Sometimes  it  is 
possible  by  a  study  of  catalogues,  or  by  examination 
of  machines  in  operation.  If  they  have  been  suffic- 
iently ]>erfected.  so  that  we  can  try  out  several,  from 
that  exi)erience  with  several  we  can  determine  which 
is  the  best  one  to  use. 

To  what  extent  shall  we  standardize?  Some  ar- 
ticles I  would  not  recommend  that  the  contractor 
carry  in  stock;  a  derrick  is  one.  Years  ago  we  had 
to  use  a  derrick  between  two  buildings  where  it  was 
necessary  to  reach  the  entire  space  between  two  walls 
with  a  certain  length  of  boom.  We  went  to  a  dealer 
who  rented  them  and  who  had  38  different  derricks 
in  stock,  and  not  one  fitted ;  he  had  to  make  a  boom 
to  fit.  If  that  usually  happens,  there  is  no  sense  in  a 
contractor  carrying  equipment  of  that  type.  Hut  he 
certainly  should  carry  equipment  of  the  type  that  he 
uses  constantly  and  which  is  not  changed. 

That  brings  up  the  thought  that,  if  it  is  not  to  be 


I  would  sum  uj)  my  subject — Standardization  of 
lM|ui|)ment — thus.  Is  it  practicable?  Yes.  Is  it  ad- 
visable?      Yes.     To  what  extent?     Everything. 

We  need  equipment  men  to  help  us,  because  we 
are  really  manufacturers  in  the  sense  that  we  assem- 
ble crude  materials  into  a  finished  product.  ICspeci- 
ally  is  this  true  of  concrete.  We  manufacture  it  into 
its  final  assembly.  You  siiriply  furnish  us  the  tools 
with  which  to  do  this  to  some  extent.  In  .Asia,  where 
labor  is  worth  only  a  few  cents  an  hour,  one  cannot 
afford  to  use  a  i)lant.  On  this  continent  where  the 
other  extreme  i^;  to  be  found,  the  highest  paid  labor 
in  the  world,  plant  is  most  desirable  and  iiKJSt  neces- 
sary. In  industrial  building  construction,  the  me- 
chanical plant  runs  abi)ut  5  per  cent  of  the  contract, 
while  the  labor  of  the  general  contractor  is  3.^  per 
cent.  If  we  could  add  .'i  per  cent  to  our  plant  and 
deduct  S  per  cent  or  more  of  our  labor,  we  would  be 
d('Ii,L;Iile(l  to  do  it.     ^'ou  can  help  us  do  this. 

Success  Through  Transportation 

If  yciii  will  analyze  the  i)lant  that  is  used  in  trans- 
portation—  I  use  that  term  in  the  broadest  sense  of 
moving  materials  from  one  jdace  to  another,  and  in 
this  sense  a  shovel  is  an  item  of  transportation,  of 
course, — the  greater  part  of  our  plant  is  used  in  trans- 
porting material. 

Years  ago,  when  1  read  the  history  of  the  Standard 
Oil  Company,  I  was  very  much  impressed  by  the 
fact  that  their  gain  in  wealth  and  ]50wer  came  through 
their  mastery  of  transportation ;  to  be  sure,  they  did 
it  in  rather  underhanded  ways  and  secret  rebates, 
but  they  mastered  transportation.  Assuming  that  on 
the  manufacturing  end  others  could  produce  as  cheap- 
ly as  thev  and  buy  raw  material  as  cheaply  as  they, 
yet  the  Standard  Oil  Company  could  move  its  pro- 
duct horn  one  place  to  another  more  cheaply  and 
there  lay  the  secret  of  its  success  and  i)ower. 

In  construction  work,  in  building,  es|)ecially  there 
is  iiH)re  hand  labor  used  than  in  any  other  form  of 
manufacture  that  I  can  think  of,  and  jiarticularly  is 
this  true  of  the  final  assembly.  [  have  never  been 
able  to  think  of  a  tool  which  could  possibly  lay  bricks, 
or  assemble  lumber  in  a  house.  lUit  if  you  gentle- 
men, devoting  your  attention  to  equipment,  can  con- 
centrate your  thought  on  the  final  assembly  of  build- 
ing material  and  master  those  two  |)rohlems  alone, 
you  will  be  a  great  blessing  to  yourselves  in  the  way 
of  selling  equipment  and  a  great  help  to  the  industry 
and  the  individual  contractor. 

Advantages  of  Standardization 

Xow,  what  of  standardization?'  What  are  the  ad- 
vantages to  the  contractor  of  standardizing? 

\'ery  briefly,  he  saves  in  the  number  of  sizes  of 
the  machines  which  he  has  to  carry.  If  he  has  from 
12  to  20  concrete  mixers,  he  saves  in  that  he  has  to 
carry  only  one  manufacturer's  machine  in  the  two 
sizes.    When  the  machine  is  practically  worn  out,  it 
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used  constantly,  there  might  be  a  standard  design 
which  can  be  rented  if  it  is  desirable  to  do  so.  Unless 
one  keeps  a  piece  of  equipment  busy  on  one's  own 
work,  or  that  of  others,  it  is  not  profitable  to  own  it. 
It  is  also  desirable  from  the  contractor's  view- 
point to  deal  with  a  manufacturer  who  changes  his 
standards  slowly,  so  that  a  contractor  does  not  have 
to  be  changing  repair  parts  to  be  inconvenienced  by 
having  machines  of  two  different  styles,  the  old  and 
the  new.  That  is  almost  as  bad  as  two  different 
manufacturers.  Certainly,  ^if  a  manufacturer  does 
make  changes,  he  wants  to 'prove  himself  successful. 
If  they  are  not  desirable  and  economical  from  the 
contractor's  point  of  view,  he  should  adopt  the  atti- 
tude of  letting  well  enough  alone  and  waiting  until 
he  is  absolutely  sure  before  he  makes  the  change. 
Job  Instruction  for  Equipment 

I  think  it  is  perfectly  possible  for  the  manufac- 
turer to  write  out  job  instructions  for  all  our  equip- 
ment. My  firm  has  printed  job  notes,  standardized 
for  its  job  superintendents,  and  they  write  out  special 
ones    for    the    particular    jobs    which    have    peculiar 


points.  Therefore,  I  think  it  is  just  as  feasible  for  a 
manufacturer  to  have  standard  instructions  or  job 
notes  to  send  out  to  contractors.  We  have  shown 
that  they  can  be  sent  out  with  good  results  to  job 
superintendents.  I  knt)w  that,  when  I  have  bought 
new  machines  and  have  gotten  job  instructions  with 
them,  I  find  it  mighty  difficult  to  get  a  duplicate. 
It  occurs  to  me  that,  if  duplicates  were  made,  if  the 
manufacturer  could  not  afford  to  give  them  away,  a 
small  charge  could  be  made  to  cover  the  cost  of 
printing. 

1  would  like  to  emphasize  in  closing  the  sugges- 
tion made  by  various  others,  that  we  form  a  confer- 
ence committee  between  the  general  contractors  and 
the  manufacturers  of  equipment  so  that,  by  getting 
around  the  table,  we  can  work  out  our  problem  to- 
gether and  solve  the  difficulty ;  when  we  meet  face 
to  face  and  learn  that  the  other  fellow  is  a  real  fellow, 
when  we  see  his  ])roblem,  we  are  more  sympathetic 
and  considerate,  and  we  reach  the  conclusion  that  it 
is  to  our  mutual  advantage  to  work  out  these  prob- 
lems together  rather  than  trying  to  work  them  out 
alone. 


2.     How  Can  Contractors  and  Manufacturers  Work  Together? 

By  W.  A.  Rogers,  President,  Bates  &  Rogers  Construction  Co.,  Chicago 


We  contractors  cannot  do  our  work  unless  we  have 
proper  machinery,  well  operated.  The  day  of  hand 
labor  is  pretty  nearly  past.  We  are  dependent  to  an 
increasfng  degree  on  satisfactory  machinery.  Our 
company  has  always  tried  to  work  out  a  very  close 
relationship  with  the  people  who  furnish  equipment. 
I  feel  that  they  are  among  our  best  assets.  Some 
of  the  best  friends  1  have  had  in  my  construction  ex- 
perience have  been  some  of  the  old-time  equipment 
people,  with  whom  we  have  had  pleasant  relations  try- 
ing to  work  out  a  satisfactory  machine  to  do  our  work. 

I  remember  very  well  one  or  two  men  who  are  now 
dead,  who  were  in  the  equipment  business  when  I 
was  more  actively  on  the  work,  who  used  to  come  to 
me  and  go  out  on  the  job  and  look  over  the  machine 
and  talk  over  the  weak  points  and  discuss  where  the 
machine  could  be  improved,  and  then  those  old  fellows 
would  go  back  to  their  shops  and  send  out  an  im- 
provement for  us  to  try  out.  We  would  try  it  out. 
and  nne  t'mes  out  of  ten  it  worked  fine.  1  think 
this  is  the  ideal  relationship  between  the  equipment 
man  and  the  contractor.  I  think  that  such  means  will 
g(j  a  long  ways  toward  developing  a  feeling  of  part- 
nership. 

If  we  go  back  into  the  past  history  of  most  of  the 
machines  we  use  in  our  business,  we  will  find  that  the 
idea  was  conceived  in  the  mind  of  some  contractor 
who  was  trying  to  improve  on  his  methods;  then  the 
mechanic,  who  developed  into  the  manufacturer,  took 
up  that  idea  and  worked  it  into  concrete  shape.  Un- 
fortunately, the  tendency,  as  the  contractor  company 
gets  larger,  and  the  equipment  company  gets  larger, 
is  to  draw  apart.  You,  who  were  in  close  touch  with 
the  operation  of  equipment  a  few  years  ago,  get  so 
that  you  do  not  have  that  close  touch ;  you  who  manu- 
facture machines  sit  in  your  office  and  have  a  high- 
paid  chief  engineer  who  designs  something  that  the 
contractor  ought  to  like,  or  that  ought  to  be  satis- 
factory to  the  contractor.  The  contractor  cusses  the 
fellow  because  he  does  not  know  his  business.?  We 
do  not  get  together  as  we  used  to,  and  as  we  ought  tQ 


do  if  we  are  to  be  successful.  I  think  that  is  some- 
thing we  ought  to  mutually  overcome.  When  a  ma- 
chine is  not  doing  the  business  on  the  job  that  it  should 
do,  we  are  losing  money,  we  are  not  doing  the  work  we 
ought  to  and  we  are  not  doing  it  efficiently.  So,  when 
I  talk  to  manufacturers  of  equipment,  I  like  to  speak 
for  a  closer  co-operation  between  the  equipment 
people  and  our  organization  and  our  members ;  and  I 
think  this  meeting  is  a  step  in  the  right  direction. 

Send  Experts  to  Sell  Machines 

When  sending  a  man  to  sell  a  machine,  send  a  man 
who  knows  the  machine  and  not  a  fellow  who  has 
learned  to  .speak  his  piece  and  that  is  all.  Send  us  an 
expert  who  knows  how  it  ought  to  work  on  the  job. 
Send  an  expert  out  on  the  job  to  break  in  a  machine, 
or  to  help  us  if  it  is  broken  down ;  send  somebody  who 
knows  more  alxjut  it  than  we  do.  I  venture  to  say 
that,  if  you  have  talked  to  ma(ny  of  the  contractors, 
you  have  found  a  lot  of  fellows  who  have  a  feeling  of 
contempt — at  least — for  the  so-called  "expert"  that  is 
sent  out  on  the  job  today  to  show  us  what  is  wrong 
with  the  machine,  or  how  to  fix  it. 

Another  way  in  which  I  feel  we  can  help  the  equip- 
ment, man  is,  by  advising  him  to  be  very  slow  about 
giving  out  so-called  "costs  of  work."  There  is  a  lot 
of  data  regarding  costs  of  work  disseminated  that  is 
criminal,  to  say  nothing  of  unfortunate.  There  are  a 
lot  of  young  fellows  going  into  the  contracting  busi- 
ness to  furnish  bids  based  on  costs  furnished  by  equip- 
ment people,  and  the  costs  are  all  wrong.  I  would  like 
to  impress  it  on  you  equipment  men.  that  you  should 
be  very  chary  about  going  around  talking  about  costs 
or  in  sending  them  out.  Costs  must  be  interpreted  in 
connection  with  the  local  condition  and  ever\'thing  ' 
that  goes  with  it. 

We  contractors  have  a  very  vital  interest  in  quick  ^Bj 
deliveries  of  repair  parts.     Ninety-nine  times  out  of  ^^B! 
a  hundred,  when  a  repair  part  is  ordered,  it  is  ordered 
because  the  machine  is  broken  down.     Of  course,  we 
should  anticipate  that  and  have  the  repair  part  before 
it  do?s  actually  break  down,  but  we  haven't  reached 
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tliat  stajfc  of  perfection  yet.    If  you  can  strain  a  point 
to  get  that  re.pair  part  to  us,  yon  will  make  a  friend 


(or  life.     If  y(ju  delay  j(cttinjj  the  repair  part  to  us. 
perhajjs  we  won't  htiy  from  you  again. 


3.     How  Dealers  Can  Give  Better  Service 

By  H.  B.  Bushnell,  Western  Wheeled  Scraper  Co.,  Aurora,   111. 


1  am  sure  that  Uu'  manufacturers  of  equipment 
lliat  is  used  in  construction  work  are,  as  a  wliole, 
more  than  wiUiiig  to  co-oi)erate  with  tlie  contractors 
in  tlie  matter  of  service. 

.As  we  look  at  it,  a  sale  is  not  a  good  sale  uidess 
it  results  in  a  satisfied  customer;  and  my  experience 
has  been  that  you  cannot  keej)  a  satisfied  customer 
unless, yf)U  give  him  service.  Merchandisers  have 
come  to  realize  more  than  ever  that  service  is  an 
integral  ])art  of  sales. 

l-'or  our  part,  we  aim  to  anticipate  the  actual  con- 
struction of  highway  jirograms  by  the  establishment 
of  either  a  direct  oftice  of  our  own  in  the  form  of  a 
salaried  employee,  or,  if  that  is  not  advisable,  through 
some  equipment  dealer. 

Our  company  is  not  able  to  have  its  own  direct 
sales  organization  and  warehouses  everywhere,  but 
strung  out  over  in  what  ai)pear  to  be  good  locations, 
we  have  our  own  warehouses  from  which  we  aim  to 
serve  ecpiipment  dealers  or  jobbers. 

Where  distribution  and  service  is  accomplished 
through  the  dealer,  there  is  one  drawback — one  docs 
not  have  absolute  control  o\er  his  business  [lolicies. 
Dealers  Sometimes  Fail  to  Give  Service 

Complaints  (.)Ccasionally  arise,  we  find,  from  con- 
tractors who  go  to  our  dealers  and  ask  for  service. 
Unfortunately  for  us,  and  for  the  contractor,  our  deal- 
ers do  not  always  give  the  service  that  we  would  like 
to  see  them  give,  .\nother  objection  is,  neither  do 
they  extend  credit  that  we  in  the  home  office  would 
extend.  In  the  matter  of  repair  parts,  I  would  like 
to  offer  the  suggestion  that,  when  a  contractor  moves 
into  a  new  territory  where  he  is  going  to  deal  with 
a  joblier  or  a  dealer  rather  than  direct  with  the  home 
office,  if  he  notifies  the  home  office  that  he  is  starting 
a  job  in  that  ])articular  locality,  it  will  be  to  our 
mutual  advantage.  If  he  does  not  already  know  who 
is  the  dealer,  he  should  find  out  and  ask  that  any 
orders  placed  with  that  dealer  be  honored.  Those 
dealers  may  not  know  Jim  Smith  from  Baltimore ; 
we  may  know  him  in  our  home  office;  but  if  they 
don't  know  .Smith,  naturally  he  does  not  get  tlie  credit 
or  the  service  he  would  get  if  the  dealers  knew  the 
contractor's  rating. 

Another  source  of  ct)mplaint  arises  from  the  fact 
that  a  contractor  will  start  a  branch  office — say,  in 
I'odiuik,  Kentucky.  He  wires  in  for  a  rei)air  part, 
signing  liis  nanu'.  "Brown  Bros..  Podunk,  Kentucky." 
We  have  no  record  in  our  books  of  having  done  busi- 
ness with  that  man,  and  no  credit  rating  for  him.  I 
tliink  tile  average  manufacturer  tries  to  assume  the 
l)urden  of  the  man's  credit.  I  know  that  that  is  the 
case  with  our  company:  and  if  by  any  way  possible 
we  can  convince  ourselves  that  he  is  entitled  to  it, 
lie  gets  it.  But  to  refer  back,  we  cannot  find  any  clue 
to  Brown  Bros,  at  Todunk.  Kentucky.  If  the  wire 
were  to  specify  "Brown  Bros.,  of  Baltimore,  Mary- 
land, field  office  at  Podunk,  Kentucky,"  the  whole 
matter  would  be  sim])lified  and  very  easy  to  handle. 
Demand  Governs  Repair  Parts  Stock 

In  the  matter  of  carrying  repair  parts  (which 
means  service  to  the  contractor),  practically  all  man- 


ufacturers arc  governed  by  the  demand.  Where  one 
has  his  own  branch  that  demand  can  be  anticipated ; 
where  relations  are  conducted  on  a  consignment  of 
stock  basis,  the  situation  can  be  controlled.  But  the 
demand  may  not  be  great  enough  to  warrant  the  cx- 
l)ense  of  a  branch  office  under  direct  control ;  at  the 
same  time,  a  certain  service  is  due  to  the  contractor. 
The  best  way  that  we  have  found,  and  the  only  way 
we  could  solve  it  economically,  was  through  dealers 
who  handle  several  lines  of  ecjuiijment,  thereby  re- 
ducing their  overhead  cxijense.  VVc  have  no  control 
over  that  class  of  dealers  as  to  what  rei)airs  will  go 
in-to  their  territory,  that  dealer  buys  and  sell  parts. 
If  the  contractor  who  is  doing  business  in  that  terri- 
tory will  confer  with  our  home  office,  saying:  "1  am 
held  UT  for  repairs  for  this  or  that  machine."  we  can 
immediately  get  in  touch  with  tho.sc  dealers  an<l  an- 
ticipate the  contractor's  demand. 

.\  contractor  going  into  a  new  territory  should 
make  a  practice  of  advising  the  manufacturers  of  all 
the  equipment  that  he  is  going  to  use  on  that  job. 
He  might  say:  "I  am  going  to  do  a  job  in  Iowa:  I 
have  some  of  your  machinery,  and  in  all  probability 
I  will  need  repairs.  Where  can  I  get  the  quicke.st 
service?"  Then  the  home  office  advise  him  as  to  the 
location  of  the  Tiearest  service  station. 

Order  May  be  Lacking  in  Information 
To  go  farther  than  that,  they  should  supply  him 
with  a  repair  parts  catalog.  It  is  surprising,  the  lack 
of  information  that  may  come  in  with  the  repair  part 
order.  .\  man  may  order  a  repair  part  for  a  Wheeler: 
he  doesn't  know  what  size  it  is.  and  neither  do  we; 
he  may  order  a  repair  part  for  a  grader  or  a  steam 
shovel,  or  any  number  of  different  articles  of  machine- 
ry, and  it  takes  a  lot  of  good  guessing  to  come  any- 
where near  filling  an  order  on  the  information,  espci- 
ially  that  information  which  comes  in  by  telegraph. 
If  the  guess  is  wrong,  the  manufacturer  is  out  the 
trans])ortation  charges,  which  is  a  part  of  the  ulti- 
mate cost.  'J'hc  contractor  gets  the  wrong  repair 
l)art.  resulting  in  a  delay  and  lack  of  service.  We 
attribute  a  large  part  of  that,  not  to  the  contractor 
himself,  but  to  the  foremen  and  superintendents  on 
the  job.  f\  great  deal  of  annoyance  and  expense  could 
be  saved  to  the  contractor  if,  when  starting  a  job, 
he  would  instruct  his  superintendents  to  write  to  the 
different  manufacturers  and  get  repair  parts  catalogs 
for  all  the  machinery  used  on  the  i)articular  job. 

The  progress  of  the  general  contractor  is  usually 
dependent  in  a  measure  on  the  progress  of  his  sub- 
contractor. Some  of  these  sub-contractors  are  un- 
known to  the  manufacturer.  Suppose  that  the  manu- 
facturer gets  a  letter  or  a  wire  asking  for  repair  parts. 
He  knows  nothing  about  that  sub-contractor.  The 
result  is.  many  manufacturers  send  the  repair  part 
C.  O.  D.,  which  may  be  embarrassing. 

Back  "Jim  Jones" 
If  the  general  contractor  would  write  to  the  manu- 
facturer and  say :     "Jim  Jones  is  subbing  for  me :  I 
will  guarantee  his  account."  or.  in  case  he  does  not 
want  to  assume  that  responsibility,  if  he  would  give 
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his  own  judgment  of  the  man,  the  manufacturer  would 
have  some  idea  of  whether  the  sub-contractor  is  a 
deadbeat  or  a  responsible  individual.  In  the  big  ma- 
jority of  cases,  the  manufacturer  would  be  willing  to 
go  half  way  on  any  deal  of  that  kind. 

We  can  appreciate  that  the  contractor's  held  office 


is  quite  often  not  in  positic)n  to  take  up  a  big  C".  ().  1). 
bill.  They  will  have  money  to  meet  the  i)ayrolls,  but 
not  much  cash  balance  besides.  That  trouble  and 
annoyance  can  be  saved  if  the  general  contractor  will 
tell  the  manufacturer  in  advance  to  honor  orders  from 
the  superintendents. 


4.     The  Effect  of  Standardization  of  Wheelbarrows 

By  H.  H.  Baker,  Sterling  Wheelbarrow  Go.,  Milwaukee,  Wis. 


When  we  started  in  busines,  it  was  in  an  industry 
that  is  about  as  old  as  the  hills  and  it  was  a  tough 
game.  Twenty-three  years  in  the  business  has  con- 
vinced me  that  there  never  was  such  a  demand  for 
wheelbarrows  as  there  is  today,  despite  the  fact  that 
advertisements  tell  contractors  to  i)Ut  in  a  loader  and 
do  away  with  wheelbarrows.  The  wheelbarrow  is 
here  to  stay. 

I  have  referred  to  the  game  as  being  a  tough  one. 
The  main  point  was  how  cheap  and  how  poorly  to 
make  a  wheelbarrow,  and  yet  the  merchandizing  was 
all  done  through  jobbers.  First,  the  jobber,  then  the 
retailer,  and  then,  eventually,  the  ultimate  consumer. 

Jobbers  would  order  on  contract,  possiljly,  1,000 
dozen  or  1,500  dozen  wheelbarrows.  They  would  tell 
the  manufacturers  how  to  make  them;  how  thick  or 
how  thin  they  wanted  the  frames  or  wheels,  and  what 
color  to  paint  them.  We  tried  to  buck  the  game; 
and  after  six  years  we -found  that  we  had  a  lot  of 
antiquated  machinery,  any  number  of  different  mod- 
els, we  weren't  getting  anywhere,  and  we  hadn't  made 
a  dime  in  seven  years. 

Competition  Caused  Style  Multiplication 

It  was  the  same  old  fight,  namely,  price.  The 
question  in  our  minds  was  whether  we  would  revo- 
lutionize the  wheelbarrow  industry,  launch  out  on  our 
own  hook  and  turn  out  a  standardized  product,  or 
quit.  At  that  time  we  had  165  different  types  of 
wheelbarrows.  That  situation  was  not  brought  about 
by  the  consumer's  demands  except  in  a  very  few  in- 
stances, but  in  general  it  was  caused  by  competition. 
One  manufacturer  would  make  a  barrow  three  feet 
long;  some  other  fellow  would  cut  off  half  an  inch 
on  the  tray  in  order  to  make  it  cheaper,  and  he  had 
a  new  wheelbarrow  and  gave  it  a  new  number,  just 
simply  for  the  price,  and  price  alone.  So,  when  we 
started  to  standardize,  we  started  with  30  styles  and 
threw  out  the  balance  of  the  165.  We  are  still  mak- 
ing 30,  but  we  feel  there  are  20  too  many  now. 

Standardization  was  the  main  theme  ;  when  it  came 
to  throwing  out  such  and  such  a  type  of  style,  the 
objection  was :  "We  cannot  throw  out  this  wheelbar- 
row because  so  and  so  makes  it."  We  declared  a 
strike.  Others  then  brought  their  styles  of  barrows 
down  and  reduced  the  number  every  month.  Over 
a  period  of  years  we  found  that  there  were  some  styles 
of  which  the  whole  24  manufacturers  had  made  in  all 
only  six.  It  had  been  assumed  there  was  a  market 
for  them,  but  there  was  not.  We  made  at  one  time 
over  24  different  frames,  some  hardwood,  some  steel, 
some  all  wood,  and  the  holes  were  not  all  bored  the 
same. 

Standardizing 

Now,  we  have  only  one  kind  of  lumber  and   one 

kind  of  frame,  and  all  the  holes  are  punched  the  same. 

If  the  consumer   wants  a   particular  kind  of  handle, 

he  orders  that  handle  and  it  is  cut  to  fit.     We  rede- 


signed all  of  our  trays,  and,  instead  of  having  26  dif- 
ferent styles,  we  have  now  si.x.  and  all  the  holes  are 
I)unched  exactly  the  same.  The  result  is  that  any 
tray,  regardless  of  capacity,  will  fit  the  same  frame. 

We  had  13  wheels,  strange  as  it  may  seem,  and 
now  we  are  getting  by  very  nicely  with  one  wheel, 
and  we  have  no  demand  except  for  that  one  wheel. 

The  result  in  our  com])any  has  been  astounding. 
Today  we  are  turning  out  in  the  woodworking  de- 
partment with  12  men  600  ])airs  of  wood  handles  a 
day.  We  used  to  employ  15  men  to  turn  out  less  than 
300  pairs. 

Standardization  is  our  strong  forte.  It  has  helped 
us  wonderfully,  in  that  we.  can  get  along  \vith  half 
the  force  and  turn  out  twice  as  many  wheelbarrows. 
I  should  tiiink  that  the  contractors  and  the  manufac- 
turers could  adopt  that  plan.  Standardization  of 
equipment  saves  time  all  around;  it  saves  time  in  or- 
dering repair  parts;  it  sa\es  the  time  of  the  repair 
man  or  mechanic.  It  seems  to  me  that  the  contract- 
or could  well  afford  to  standardize  his  equipment — it 
would  be  economy  for  him  in  maintenance. 

We  had  an  exi)erience  in  our  exi)ort  department 
with  a  certain  company  in  New  York,  which  started 
out  to  get  the  contracting  business  on  a  big  scale, 
with  about  20  branch  offices  in  different  parts  of 
Europe,  and  put  in  a  stock  of  machinery.  In  about 
six  months  they  ran  up  against  a  snag  caused  by  two 
things;  too  many  different  types  of  gears  and  too 
many  dift'erent  types  of  chains.  Those  were  the  two 
major  defects.  They  had  to  carry  an  enormous  stock 
on  hand— I  think  they  had  26  different  kinds  of  chains. 
Sometimes  a  man  waited  six  months  to  get  a  piece  of 
chain  from  the  United  States.  They  employed  a  man 
to  standardize  their  chain  gears  on  mixers  and  heavy 
equipment  and  bring  them  down  more  toward  a  stand- 
ard. It  was  almost  impossible  to  carry  chains  and 
repair  parts.  They  cut  down  to  six  or  eight  chains, 
which  will  all  serve  the  same  purpose. 

Stardardization  will  save  time  and  expense. 


Power  Plant  for  Hanna,  Alta. 

I.  E.  Mcl'arlen,  of  Hanna,  .\lta.,  contractor,  has 
been  awarded  the  contract  for  building  a  power  plant 
for  the  town  of  Hanna,  Alta..  at  an  estimated  cost 
of  $5,300;  and  E.  Kelly,  electrical  contractor,  of  Stet- 
tler,  Alta.,  has  been  awarded  the  contract  for  remodel- 
ling the  transmission  lines  at  an  estimated  cost  of 
$1,200;  also  wiring  of  power  house,  contract  price 
$300.  It  is  expected  the  plant  will  be  in  operation  by 
the  15th  December  of  this  year. 


Annual   Convention  A.C. B.C.I.   Feb.  6-9, 
Chateau    Ftontenac,    Quebec   City 
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How  to  Use  Portland  Cement  Stucco 

What  It  Is  and  Directions  for  Making  and  Using  It — Methods  of  Finishing 
and  Coloring — Details  of  Construction  when  Stucco  is  to  be  Used 

By  the  Portland  Cement  Association 


I'ortlaiul  ceiiunt  stiiccci  is  a  material  on  wliich  ar- 
chilects  and  honiebuilders  easily  a^ree.  Its  attrac- 
ti\e  appearance,  durability  and  its  adaiUahility  to  in- 
dividual treatment,  make  it  the  preferred  material  for 
the  expression  and  preservation  of  the  builder's  ar- 
chitectural ideals.  Portland  cement  stucco  is  reason- 
al)lc  in  cost,  and  renders  splendid  protection  af^ainst 
fire  and  weather. 

l'".vidence  of  the  preference  accorded  stucco  by 
builders  in  all  ages,  has  come  to  us  from  the  historic 
Dast.  The  (jreeks,  Romans  and  Kjjyptians  used  stuc- 
co in  a  number  of  famous  i)uildings  which  have  been 
uni\ersallv  recognized  as  architectural  masterjiieces. 
'rf)day,  stucco  made  of  the  modern  portlaiid  cement 
is  stronger  and  more  durable,  and  when  built  in  ac- 
cordance with  the  recommendations  contained  in  this 
article,  will  give  pleasing  and  satisfactory  results. 

llxcelleiil  examples  of  the  use  of  portland  cement 
stucco  abound  in  Ixith  the  extreme  cold  and  warm 
climates.  The  same  is  true  in  the  extremes  of  moist 
and  dry  atmospheric  conditions.  The  recognition  ac- 
corded i)ortland  cement  stucco  by  the  architectural 
and  engineering  professions  commends  it  to  the  build- 
er as  a  safe  and  satisfactory  material  for  general  use. 

In  addition  to  the  purely  structural  and  practical 
adaptation  of  portland  cement  stucco,  it  affords  the 
architect  an  unlimited  oivportunity  to  carry  (Hit  color 
composition.  Ci.jlors  of  any  desired  tint  or  shade 
may  be  obtained  by  the  use  of  mineral  coloring  pig- 
ments, and  by  the  use  of  special,  colored  aggregate  a 
great  variety  of  color  and  shadow  effects  may  be  had. 

Portland  cement  stucco  is  easily  cleaned  or  fresh- 
ened and  requires  no  painting,  thus  reducing  main- 
tenance and  preserving  the  original  appearance  of  the 
building. 

What  Stucco  Is 

l\)rtland  cement  stucco  consists  of  a  mixture  of 
Portland  cement,  satid,  hydrated  lime  and  a  sutticient 
amount  of  water  to  ])roduce  a  workable  mix,  applied 
to  a  suitable  surface  and  permitted  to  harden.  Suc- 
cessful use  of  stucco  depends  in  a  large  measure  upon 
the  structure  to  which  it  is  applied.  The  surface  to 
be  stuccoed  should  be  free  fri>m  loose  parts  and  be 
rigidly  and  firmly  supported.  Drawings  in  this  ar- 
ticle show  typical  details  of  standard  stucco  con- 
struction. 

Recommendations  for  Making  and  Using  Stucco 

Cement — t'cnuMit  for  stucco  should  meet  the  re- 
(]uirements  of  the  Standard  Specifications  for  Port- 
land Cement  of  the  .\nierican  Society  for  Testing 
Materials. 

Fine  Aggregate — l-'inc  aggregate  should  consist  of 
sand  or  iiebbles,  free  from  dust,  loam,  vegetable  and 
other  foreign  matter.  It  should  be  graded  from  fine 
to  coarse  and  its  largest  ])articles  should  pass  a  Xo. 
S  screen. 

Water — \\  ater  should  be  clean,  free  frani  acid,  oil, 
alkali  and  \egetable  matter. 

Hydrated  Lime — Hydrated  lime  should  meet  the 
requirements  of  the  Standard  Specifications  for  Hy- 


drated lime  of  the  .\merican  Society  for  lesting  Ma- 
terials. W  hen  used  it  should  lie  carefully  nieasure<l 
and  added  to  the  sand  and  cement  dry.  The  amount 
of  hydrated  lime  in  no  case  should  be  more  than  r)nc- 
fifth  the  volume  of  i)ortlaiid  cement. 

Color — I'ermanent  mineral  colors  only  should  be 
used  in  stucco  work.  These  colors  should  be  fully 
guaranteed  by  their  manufacturer  to  be  unaffected  by 
lime,  cement,  or  weather.  The  amount  of  coloring 
used  should  not  be  more  than  10  ])er  cent  of  the 
weight  of  the  ])ortland  cement.  The  coloring  matter 
and  fine  aggregate  should  be  mixed  together  first  and 
then  the  cement  added.  The  whole  shouhl  then  be 
mixed  dry  by  shoveling  from  one  pile  to  another 
through  a  one-(|uarter  inch  wire  screen  until  the  en- 
tire [)ile  is  uniform  in  color.  Water  should  then  he 
added  to  bring  the  mortar  to  a  proper  ]daslering  con- 
sistency. 

Hair  or  Fibre  Hair  or  fibre  should  be  use<J  in  the 
>cratch  coat  only  when  stucco  is  ajudied  over  wire 
lath  that  is  to  be  back  plastered  or  on  metal  or  wfrc 
lath  ai)plied  o\  er  slieathing  and  is  so;)aratc<l  there- 
from by  furring  deeper  than  3/S  inch. 

Proportions — The  mortar  for  all  coats  should  be 
mi.xed  in  the  proportion  of  one  part  by  volume  of 
|)ortlan(I  cement,  to  three  i)arts  of  fine  aggregate.  .\ 
sack  of  Portland  cement  is  considered  as  one  cubic 
foot.  The  exact  i)ro;)ortions  of  materials  for  the  mor- 
tar including  water,  must  be  unifcjrmly  maintained 
throughout  the  entire  job. 

Mixing — Mortar  can  be  mixed  best  in  a  mortar 
mixing  machine.  The  period  of  machine  mixing 
should  not  be  less  than  five  minutes  after  all  ma- 
terials, including  water,  are  in  the  mixer.  When 
hand  mixing  is  necessary  it  should  be  done  in  a  wa- 
tertight mortar  box  and  the  materials  mixed  clry  until 
the  entire  mass  is  uniform  in  color.  Water  is  then 
added  and  the  mixing  cH>ntinued  until  the  consistency 
is  uniform  throughout.  I'se  only  enough  water  to 
produce  a  workable  mix.  The  less  water  used  with- 
in working  limits,  the  better  the  quality  of  the  mortar. 
Mortar  which  has  begun  to  stiffen  or  take  on  initial 
set  should  not  be  used.  Mix  only  the  amount  of  mor- 
tar that  would  be  used  within  thirty  minutes. 

Procedure — The  plastering  operation  is  to  be  car- 
ried on  in  one  general  direction  without  permittmg 
the  mortar  to  dry  at  the  edges.  If  impossible  to  fin- 
ish a  full  wall  at  one  time,  the  joints  should  be  made 
at  the  same  natural  division  of  the  surface,  such  as 
a  pilaster,  door  or  window. 

First  Coat — The  first,  or  '"scratch,"  coat  should 
have  an  average  thickness  of  14  inch  over  the  lath. 
or  base.  It  should  be  well  trowelled  into  the  lath,  or 
base,  to  obtain  a  thorough  bond,  or  key.  This  coat 
should  then  be  heavily  cross-hatched  to  provide  a 
strong  mechanical  key  for  the  next  coat. 

Second  Coat — The  second,  or  "brown,"  coat  should 
be  applied  the  day  following  the  placing  of  the  first. 
The  first  coat  should  be  dampened,  but  not  saturated, 
before  the  application  of  the  second  coat.     The  sec- 
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oiul  coat  slunild  lie  fnun  3/8  to  1/2  inch  thick,  and 
should  be  brought  to  a  true,  even  surface  by  frequent 
testing  with  a  straight  edge.  When  stiff  enough,  it 
should  l)e  floated  with  a  wooden  float  and  lightly 
and  evenly  cross-hatched  to  secure  a  good  mechanical 
bond  for  the  finisii  coat.  The  surface  should  then  be 
sprayed  and  wetted  and  kej)t  from  drying  out  for  at 
least  three  days. 

Two-Coat  Work — whenever  two-coat  work  is  re^ 
(|uired,  the  first  coat  should  preferably  be  "doubled" 
— that  is,  a.s  soon  as  the  first  coat  is  stiff  enough,  it 
should  be  followed  by  a  second  application  of  mortar, 
and  this  should  then  l)e  treated  as  descril)ed  under 
"Second  Coat." 

Back- Plastered    Work — in     liack-plastered 
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wind,  rain  or  frost  by  the  use  of  tarpolins  is  alwaxs 
to  be  recommended.  All  coats  should  be  ])ermitted 
to  dry  out  \  cr>'  sk>wly,  retaining  their  original  water 
content  as  long  as  possible. 

Freezing — Stucco  should  not  be  api)lied  when  the 
atmospheric  temperature  is  below  32  degrees  1".  If 
necessary  to  comjjlete  a  small  portion  of  the  job  in 
cold  weather,  canvass  should  be  used  to  protect  the 
newly  placed  stucco  from   freezing. 

Finish 

Stippled  Finish-  -A  sti])pled  finish  is  obtained  by 
lightly  ])atting  the  finishing  coat  with  a  brush  of 
l)ro()m-straw   to  give  an   e\en,  sti]>pled  surface. 

Rough  Cast  of  Splatter  Dash — A   mixture  of  one 
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Typcal    construction   details    involving  the  use  of  portland  cement  stucco 
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the  backing  coat  is  i)referably  applied  directly  follow- 
ing the  completion  of  the  brown  or  second  coat.  The 
keys  of  the  scratch  coat  should  be  thoroughly  wetted 
and  the  backing  coat  immediately  applied  to  a  thick- 
ness of  .V8  to  3/4  inch  and  should  be  finished  1/4 
inch  back  of  face  of  studs. 

Finish  Coat — The  finish  coat  should  not  be  ap- 
plied until  at  least  one  week  after  the  application  of 
the  second  coat.  All  finishes  described  later  require 
that  the  finish  coat  should  be  brought  to  a  smooth, 
even  surface  with  as  little  rubbing  as  possible  before 
the  addition  of  materials  for  finish  surface.    The  sand 

for  the  finish  surface  should  be  well  graded  from  fine      inch,  previously  wetted,  are  thrown  forcibly  against 
to  coarse.  the  wall  so  as  to  embed  themselves  in  the  fresh  mor- 

Curing — The  curing  of  all  under-coats  by  sprinkl-      tar.     They  should  be  distributed  uniformly  over  the 
ing  and  the  protection  of  the  finish  coat  against  sun,      surface  of  the  final  coat  and  pushed  back  into  the  mor- 


sack  of  cement  to  3  cubic  feet  of  fine  aggregate  is 
thrown  forcil)ly  against  the  newly  i)laced  finishing 
surface  to  produce  a  rough,  uniform  texture  when 
viewed  from  a  distance  of  20  feet.  S]:)ecial  care  should 
be  taken  to  ])revent  rapid  drying  out  of  this  finish  by 
thorough  wetting  down  at  intervals  after  the  stucco 
has  hardened  sufficiently  to  prevent  injury.  A  va- 
riety of  splatter  dash  finish  can  be  secured  by  using 
colored   aggregate. 

Pebble  Dash — Before  the  finishing  coat  has  begun 
to  harden,  clean,  round  pebbles  or  other  material  as 
selected,  not  smaller  than   %  inch  or  larger  than   -)4 
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tar  with  a  clean  wnod  float.  No  rubbing  should  be 
done  after  the  i)el)blcs  are  embedded. 

Exposed  Aggregate — The  finishinj.?  coat  is  c(»ni- 
|)osed  of  an  ai>j)ro\ed,  selected  coarse  sand,  crushed 
marble  or  f^ranite  or  other  special  material,  in  the 
|)r(r])ortion  j^i\en  for  finishiiifj  coats.  Within  24  hours 
after  beinj-  applied  and  troweled  to  an  e\en  surface, 
it  is  scrubbed  with  a  stiff  brush  and  water.  If  the 
stucco  is  too  hard,  a  solution  of  one  i)art  hydrochloric 
acid  in  four  parts  of  water  by  volume  can  be  used. 
.\fter  the  scruibbin^,  all  traces  of  the  acid  should  be 
removed  by  thorouji^h  s])raying  with  water  from  a 
hose. 

Sand  Floated-  .\  sand  floated  finish  is  obtained 
by  rubl)ing  the  finishing  coat  with  a  circular  motion 
of  a  wood  float,  a  little  sand  being  added  to  slightly 
roughen  the  surface.  'J'his  floating  should  be  done 
when  the  mortar  hts  partly  hardened. 

Sand  Sprayed — A  sand  si)rayed  finish  is  obtained 
by  spraying  on  with  as  much  force  as  possible,  by 
means  of  a  long  fibre  brush  or  whisk  broom,  a  creamy 
mi.xture  of  equal  parts  of  cement  and  sand,  mixed 
fresh  at  least  every  30  minutes  and  kept  well  stirred 
until  used.  This  treatment  should  be  applied  before 
the  finishing  coat  has  attained  its  early  hardening, 
that  is,  within  three  to  five  hours.  The  addition  of 
hydrated  lime  not  to  exceed  10  per  cent  of  the  weight 
of  the  cement  in  the  mixture,  will  produce  lighter 
shades  of   finish. 

Smooth  Finish — The  finish  coat  should  contain  all 
the  material  desired  in  the  finished  surface.  The 
troweling  of  the  finish  coat  shouhl  be  continued  until 
the  desired  smoothness  and  texture  is  obtained,  but 
should  be  the  least  possible  to  i^roduce  this  surface 
finish.  Particular  attention  to  ])roper  curing  methods 
is  absolutely  necessary  to  obtain  the  best  results  with 
this  type  of  finish. 

Sponge  Finish — Immediately  after  the  finishing 
coat-  has  been  brought  to  an  even  surface,  a  clean, 
soft  ])ine  float  is  pressed  down  onto  the  surface  and 
withdrawn,  care  being  taken  not  to  separate  the  sur- 
face coat  from  the  undercoat. 

Construction  Details 
An  overhanging  roof  or  similar   projection    is  re- 
commended to  keep  water  away  from  the  stucco  and 


prevent  dirt  marks.  Horizontal  surfaces  exposed  to 
water  should  be  avoided.  .Ml  exposed  stucco  surfaces 
should  shed  water  quickly.  Suitable  flashing  should 
be  i)rovided  wherever  projecting  wfHjd  trim  <)Ccur.s 
and  sh(nild  be  continuous  on  wall  cojiings,  c<»rners, 
rails,  etc.  Positive  means  should  be  provicled  t«» 
keep  water  from  getting  behind  the  stucco.  Down- 
spout hangers,  gutters  and  other  fixed  su])|)orts  should 
be  in  place  before  a|)plying  the  stucco. 

Masonry  Walls — .Ml  masonry  walls  should  be 
th(;roughly  cleaned  free  from  (lust,  dirt  and  loose 
particles  and  wetted  to  such  a  degree  that  water  will 
not  be  absorbed  from  the  stucco. 

Concrete  Walls — .Monolithic  concrete  walls  should 
preferably  be  rough  "and  of  course  texture  rather 
than  smooth,  for  the  application  of  stucco.  Such 
walls  may  be  roughened  by  picking,  hammering  with 
a  jjneumatic  hamer  or  l)y  an  acid  wash  treatment. 

Concrete  Block  and  Concrete  Tile  Walls — Tlie 
surface  of  cfjucretc  block  to  be  stuccoed  should  l>e 
rough  with  coarse  texture  to  increase  the  bond  ()f  the 
stucco,  but  the  block  should  be  of  good  quality. 
Mortar  joints  should  be  raked  out  or  cut  back  at 
least  even   with  the  surface. 

Brick  Walls — Surface  brick  to  be  stuccoed  sh»)uld 
be  rough,  hard-burned  and  of  good  quality.  Mortar 
joints  should  be  not  less  than  .V>^-inch  thick,  and  the 
mortar  should  be  raked  out  for  at  least  '-j-inch  from 
the  face. 

Clay  Tile  Walls — Tile  should  be  hard-burned 
with  hea\y  scoring  and  should  be  set  with  exterior 
faces  in  line.  Joints  should  not  be  raked  out  but  mor- 
tar should  be  cut  back  to  surface. 

Frame  Walls — .^tucco  on  sheathed  frame  construc- 
tion is  not  intended  to  add  greatly  to  the  rigidity  of 
the  building.  Diagonal  bracing  should  be  iu*ed  at 
corners  of  walls  and  the  details  of  the  frame  work 
given  attention  tf)  reduce  the  vibration  in  the  struc- 
ture to  a  minimum.  I'ridging  shouhl  always  be  used 
for  the  back-])lastered  type  for  which  sheathing  is 
omitted. 

Sheathing  should  be  horizontal  and  not  diagonal. 
It  should  be  firmly  nailed  to  the  studs  and  covered 
with  a  good  quality  tar  or  asphalt  pa:)cr  with  plenty 
of  lap  between  sheets  and  at  baseboard  and  flashing. 


Table  of  Colors  to  be  Used  in  Portland  Cement  Stucco 


Color  Doiri'd 


(iravs,    !)kK'-1>lack    ami    l>lack 


(.'unnmrrial    Xanu-s  of  Colors 
i'or  Use  in  Cement 


1 


I'liiniHs  of  Color  Re<iuired  for 
Each  ISaj;  of  Ccinciit  to  Secure 
LiKlit     Medium 
Shade       Shade 

(lerniautown     lampblack*      

Carbon    black     

lilack  Oxide  of  manganese   

Cllraniarine    blue     ,-i 

Ned   oxide  of   iron    ,1 

Mineral    turkey   red    5 

Indian     Red     5 

Metallic    brown    (.oxide)     5 

Yellow    ochre**    5 

Yellow  oxide 

Chromium  oxide    ."i  9 

Greenish    blue    ultramarine    6 

■ 
*C)nly   first   quality   lampblack   should    be   used.     Carbon  black   is    light   and    requires   very    thorough    muxing.      Black 
oxide   or   mineral   black   is   probably   most   advantageous   for  genera!  use.     For  black  use  tl  pounds  of  oxide  lor  each  ioig 

of  cement. 

**Should  contain  not  less  than  15  per  cent  of  the  oxide. 


Blue    shade     

Brownish-red    to   dull    lirick    red 

Bright   red   to   vermilion    

Kcd   sandstone    to   purplish-red 
Brown    to    reddish-brown     


Buff,  colonial   tint  and  yellow 
Green    shade     


1 
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l'"urring'  should  I)e  3/8-itich  criiii])ed  and  should  be 
fastened  over  the  sheathinj^-  paper  directly  along  tlie 
lines  of  studs  with  lj4-i'ich  staples  12  inches  apart. 
[•"urring  should  he  ])laced  entirely  around  all  open- 
iufjs  and  around  curved  surfaces. 

Where  metal  furring  for  backiplastered  construc- 
tion is  used  it  should  he  stapled  to  studs  at  intervals 
not  greater  than  12  inches  with  1 '4-iiicli  by  14  gauge 
sta])les.  Self-furring  lath  should  be  rigidly  fastened 
to  the  studs  with  staples. 

Metal  lath  should  be  galvanized  or  painted  ex- 
panded metal  weighing  not  less  than  3.4  pounds  ])er 
square  yard,  or  galvanized  or  painted  woven  wire 
not  lighter  than  l*>-gauge,  ly^  meshes  to  the  inch  and 
stiffeners  at  8-inch  intervals. 

Vertical  laps  of  metal  lath  should  ibe  at  suj^ijorts 
and  fastened  with  sta^ples  4  inches  apart.  Horizontal 
joints  should  be  locked  or  butted  or  tightly  laced  with 
ISgauge  galvanized  wire.  Sheets  of  metal  lath 
should  be  folded  around  the  corners  and  firmly 
stai)led  down.     'Corner  beads  should  not  be  used.   - 

Additional   insulation   may   be  given   to   back-plas- 


tered walls  by  fastening  felt  fibre  or  C(jrk  insulating 
sheets  to  the  studs  between  the  back-jjlaster  coat  and 
the  interior  finish.  A  heavy  grade  of  good  building 
l^aper  may  be  used  for  this  ])urpose  but  should  'be  so 
l)laced  as  to  leave  an  air  space  between  it  and  the 
stucco. 

Old  frame  structures  to  be  stuccoed  should  be 
made  strictly  sound  and  rigid  before  ap])lying  the 
stucco. 

Notes  on  Coloring  Pigments 

Depth  of  the  shade  produced  by  mineral  colors 
can  be  secured  onlv  by  mixing  the  materials  for  a 
longer  time  than  would  be  required  in  work  in  which 
color  is  not  used.  Magnesium  fluosilicatc  has  also 
been  used  with  apparent  effecti\  eness  in  setting  the 
color  in  the  stucco. 

Red  oxides  of  iron  produce  the  most  durable  red 
tints.  Venetian  red  should  be  avoided,  as  it  tends  to 
run  and  fade.  Manganese  oxide  is  probably  the  best 
material  for  black,  althcnigh  a  high  grade  of  carbon 
black  or  lam])black  is  generally  satisfactory.  Com- 
mon lamp  black  should  not  be  used. 


Fire  Hazard  in  Wooden  Bridge  Floors 

A  Report  that  Analyzes  the  Existence  of  a  Fire  Risk  in  Bridges  with 
Timber   Floors   and    Suggests   Means   of  Combatting  and 

Overcoming  the  Danger 


During  the  past  few  }  ears  a  number  of  serious 
fires  have  occurred  on  important  bridges  and  circum- 
stances attending  these  fires  have  indicated  the  de- 
sirability of  making  a  detailed  study  of  the  situation, 
in  an  attempt  to  bring  out  the  important  factors  gov- 
cr,ning  the  fire  hazard  in  timber  bridge  construction. 
With  this  purpose  in  mind  a  oo-operative  committee 
was  formed  representing  fire  protection,  highway 
bridge  construction,  lumber,  cresoting  and  the  public 
interest. 

An  extensive  correspondence  has  been  carried  on 
with  city,  county  and  state  bridge  engineers,  and  with 
this  and  information  collected  from  other  available 
sources  as  a  basis  the  connnittee  submits  the  follow- 
ing rejiort : 

Fire  Risk 

The  existence  of  a    fire    risk    in    bridges    having 

wooden  floors  must  be  recognized.     An  indication  of 

the  importnace  of  this  risk  is  the  fact  that  on  some 

-heavily  traveled  city  bridges  small  fires  are  of  daily 

occurrence  during  the  summer  months'. 

The  available  evidence  indicates  that  this  risk   is 

'John  D.  Stevenson,  Assistant  Chief  Engineer  of  the  Department  of 
Public  Works,  citv  of  Pittsburgh,  makes  the  following  statement:  "The  city 
has  several  steel  bridges  having  wooden  floors.  Some  of  these  are  large 
the  hot,  dry  periods  of  the  summer,  fires  on  these  bridges  are  very  fre- 
structures  crossing  t'le  rivers  and  are  important  arteries  of  traffic.  Durmg 
(juent.  They  are  of  minor  impoitance  only,  because  we  have  been  suc- 
cessful in  extinguishing  them  before  the  flames  have  taken  much  of  a 
hold.  During  the  last  summer,  on  one  bridge  fires  were  a  daily  occur- 
rence   and    not    infrequently    two    or    three    fires    occurred    in    one    day." 

The  annual  repoit  of  the  fire  commissioners  of  the  city  of  Holyoke, 
Mass.,  for  1921  states  that  during  the  year  "the  Department  responded 
to  170  fires  on  the  various  bridges.  The  month  of  June  was  particularly 
prominent  in  this  respect,  when  tlie  department  responed  to  (U  alarms 
for  bridge  fires.  This  epidemic  was  lessened  in  the  months  to  follow 
through  the  efforts  of  the  board  of  public  vv^rks  in  sending  the  sprinkler 
over  the  county  bridges  freiiuently  during  the  day.  While  the  depart- 
ment has  been  very  fortunate  in  the  past  in  extinguishing  bridge  fires 
at  a  minimum  loss,  there  is  always  danger  of  such  a  blaze  getting  so  much 
headway  as  to  cause  the  loss  of  one  of  the  bridges."  In  practically  all 
cases,  the  cause  of  these  fires  is  stated  in  the  report  of  the  fire  com- 
missioners to  be  cigarette  stubs. 


much  less  for  country   bridges  than   for  city  bridges 
and  is  greater  on  long  bridges  than  on  short  ones. 

Causes  of  Fires 

On  city  bridges,  fires  are  most  commonly  ca-used 
by  the  lodgment  of  lighted  cigar  or  cigarette  stubs  in 
cracks  or  depressions  where  chafif  and  debris  have 
collected.  Decayed  or  splintered  material  in  the  floor 
adds  greatly  to  the  fire  risk.  In  the  case  of  country 
bridges  the  greatest  risk  is  from  forest  and  grass  fires. 

Other  reported  causes  of  fires  are :  Sparks  from 
locomotives  or  steamboats;  hot  coals  dropped  by  steam 
rollers,  traction  engines,  tar  kettles  or  other  construc- 
tion e(|iiipment ;  burning  waste  dropped  by  street  cars; 
defective  insulation  of  electric  wiring,  defective  bond- 
ing of  rails  and  lack  of  capacity  in  return  feed  wires 
of  electric  railways ;  fires  in  adjacent  structures. 

Relation  of  Preservative  Treatment  to  Fire  Risk 

Creosoted  material  ap|>ears  to  be  somewhat  more 
difficult  to  ignite  than  untreated  material,  but  once 
ignited  it  creates  a  fire  which  is  hotter  and  more  difli- 
cult  to  control  and  which  is  known  by  experience  to  be 
more  destructive  than  fire  in  an  untreated  floor.  How- 
ever, decayed  or  partially  decayed  untreated  wood  is 
very  easily  ignited  and  has  been  the  cause  of  many 
fires.  The  likelihood  of  fire  is  increased  by  treatment 
which  results  in  excessive  bleeding  of  oil,  such  as 
might  be  caused  by  the  heavy  treatment  of  green  lum- 
ber. It  should  be  noted  that  freshly  creosoted  material 
is  much  more  inflammable  than  that  in  which  the 
treatment  is  several  months  old.  It  is  urgently  re- 
commended that  orders  for  creosoted  material  be 
placed  as  far  as  possible  in  advance  of  construction 
and  that  the  material  be  seasoned  for  three  to  six 
months  after  treatment. 

Where  it  is  practicable  to  do  so,  freshly  treated 
timber  may  be  rendered  more  fire  resistant  by  thor- 
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(nif^lilj-  coatiiif^  tlic  ii])])er  surface  witli  saiiil.  'Ilie  ap- 
|)lic-atioii  of  sand  should  lie  c-oiitiimed  as  \<n\^  as  there 
is  any  hh'cdinif  vif  oil. 

Construction 

ill  j^joiu-rai  it  may  he  slatc<l  that  tijfhtly  laid  floors, 
in  which  cracks  arc  eliminated  to  a  large  extent,  are 
most  fire-resistant. 

The  relative  fire  risk  of  various  types  of  floor  may 
he  stated  as  folkiws,  hejfin.ninf;^  with  the  most  fire- 
resistive  : 

(a)  Wood  blocks  on  concrete  base.  This  tyi)e  of 
floor  may  he  said  to  have  no  fire  risk. 

(li)      VV(kh1  blocks  on  plank  sub-floor.  • 

(c)  Laminated  floor  of  4-in.,  6-in.  or  8-in.  strips 
laid  on  edge  and  spiked  topethor,  with  a  bit- 
tnninous  \vearin<;'  surface. 

(d)  I'lank  floor  with  bitinninous  wearing  surface. 

(e)  I'lank  floor  \\ithout  wearinjj:-  surface. 

(f)  Multiple-thickness  plank  floor. 

(g)  .Single-thickness  plank  floor. 

.Steel  joists  or  stringers  sujjporting  floors  of  any 
of  the  above  types  reduce  the  risk  of  rapid  .spread  of 
fire  by  reducing  the  amount  of  combustible  material 
exposed.  Where  wood  joists  or  stringers  are  u.sed  the 
fire  risk  will  be  reduced  by  using  heavy  timbers  for 
these  members.  The  massing  of  combustible  material 
renders  it  less  susceptible  to  ignition  and  the  .spread 
of  fire  and  lessens  the  i)robal)ility  of  .serious  structur- 
al damage  before  the  fire  can  be  controllevl,  in  case  fire- 
lighting  means  are  at  hand. 

Special  care  should  be  cxerci.sed  in  the  dftsign  of 
the  fl'itor  and  its  supporting  structure  to  avoid  ledges 
or  pockets  in  which  tra.sh  may  collect.  The  po.ssibility 
of  the  accumulation  of  rubbish  on  truss  members  and 
in  floor  oiienings  made  for  the  passage  of  these  mem- 
bers should  be  given  careful  consideration.  In  cases 
where  such  construction  will  not  interfere  with  the 
proper  disposal  of  floor  drainage,  curbs  on  timber  floors 
should  be  constructed  with  ample  clearance  between 
turb  and  floor  so  that  .trash  may  have  an  opportunity 
to  blow  awayj. 

To  check  the  spread  of  fire  lengthwise  of  the 
bridge  the  si)aces  between  stringers,  in  cases  where 
these  rest  on  the  floorbeams,  should  be  filled  with 
tightly  fitting  diaphragms  over  each  floorbeam.  Per- 
haps the  most  practicable  method  is  to  use  wooden 
diaphragms  at  least  six  inches  thick,  which  may  be 
made  up  of  two  thicknesses  of  ])lank  spiked  together. 
Strips  or  battens  should  be  placed  around  the  edges 
of  these  diaphragms  to  cover  cracks  duv  to  iin[)erfect 
lilting  or  shrinkage. 

In  cases  where  limitation  of  headroom  is  not  a 
factor,  fire  curtains  of  sheet  metal  extending  at  least 
.^  ft.  below  the  bottoms  of  the  joists,  and  spaced  at 
intervals  of  about  50  ft.,  will  be  of  material  assistance 
ill  preventing  the  spread  of  fire.  The  corrugated  as- 
bestos-coveretl  metal  as  used  for  siding  and  roofing  of 
buildings  is  suggested  for  this  purjxise. 

Maintenance 

I'liiois,  U'dges  and  poekels,  and  bridge  seats  should 
be  kept  free  from  street  sweei)ings  and  other  trash. 

In  the  case  of  country  bridges,  particularly  timber 
trestles,  all   underbrush,   small   timber,  drift   and   do- 

,Tlimii:is  .1.  W.i.iscr,  St.itp  Uiirliway  Knitinecr  of  New  Jrrsfy.  states 
lh;it  iinor  lo  .lamiary,  \'.yS2.  the  ol.l  K.->ritan  Rivxr  briilitc  .it  IVrth  Am- 
l>ciy  was  ilixknl  with  closely  laiil  rouRh  plank  flouriiiK  ami  tlial.  to  his 
kiiiiwIiilK"'.  no  tires  were  reporteil  during  the  life  of  that  floor.  The 
ileck  was  leplankeil  with  heavier  lutnher,  surf.-ice(l  on  two  sides  ami  one 
•  iltce,  ami  laid  with  '  ,\n.  openinK.  Since  Ihat  time  there  have  berii 
seven  small  tires  on  the  hridite  ami  it  has  heen  necessary  for  the  depart- 
ment  to  put  on  a  tire  iiatrol   to  meet  these  Cfuulition.s. 


bris,  underneath  and  for  sf)me  distance  on  b(jth  sides 
of  the  bridge  should  be  removed,  (irass  and  weeds 
slif»uld  be  cut  in  the  early  fall  and  drift  should  he  re- 
moved after  floo<ls.  Where  the  vegetable  growth  is 
heavy,  chemical  weed  killers  are  reconnueiuled  as  be- 
ing economical  and  efificient. 

I'Vecfuent  ins|>ecti(jns  should  be  made  of  any  con- 
ductors of  electricity  which  may  exist  on  the  l>ridge. 

i'loors  should  be  kept  free  from  sjjlintered  and 
decayed  wood. 

Provisions  for  Fire  Fighting 

b'or  bridges  where  watchmen  or  bridge  tenders  are 
employed,  water  barrels,  sand  boxes  or  water  mains 
may  be  employed  to  advantage  for  fighting  fires.  Ki>r 
bridges  not  under  constant  supervision  the  value  of 
any  of  the  above  is  (piestionable  although  sand  boxes 
would  probably  be  most  likely  to  be  rea<ly  for  use 
when  needed. 

Water  barrels  and  .sand  boxes  should  be  covered 
and  the  surface  of  the  water  in  the  barrels  shouhl  be 
covered  with  a  light  film  of  oil.  In  cold  climates 
freezing  of  the  water  in  barrels  can  be  prevented  by 
the  addition  of  a  suitable  amount  of  calcium  chloride. 

When  water  mains  are  provided  they  .should  have 
hose  connections  every  50  ft.  and  hose  reels  every 
200  ft.  In  cold  climates  they  must  either  be  protected 
against  freezing  or  be  kejH  empty  with  provisions  for 
supplying  them  with  water  under  pressure,  either 
from  hydrants  direct  or  from  fire  engines. 

Watchmen  and  drawbridge  tenders  should  be  pro- 
vided with  at  least  one  2^-gal.  soda-acid  fire  extin- 
guisher. Where  aid  may  be  expected  from  a  munici- 
pal fire  department,  there  should  be  provided  .some 
means  of  transmitting  alarm.s.  If  watchmen  or  bridge 
tenders  are  on  duty,  a  telephone  may  be  considered 
as  a  .substitute  for  the  more  reliable  and  satisfactory 
])ublic  box  on  a  fire  alarm  telegraph  system. 

Maintenance  of  the  under-structure  and  the  use  of 
fire-fighting  ai)pliances  will  be  facilitated  by  provid- 
ing under  the  bridge  floor,  on  each  side  of  each  pier 
and  at  intermediate  points  not  more  than  100  ft.  apart 
platforms  constructed  of  fire-resistive  material.  .Ac- 
cess to  these  i)latforms  may  be  secured  either  by 
hatchways  in  the  bridge  deck  or  by  stairs  on  the  out- 
side of  the  bridge. 

In  cases  where  fire  streams  from  hose  and  nozzles 
are  available,  there  .should  also  be  provided  at  20-ft. 
intervals,  both  longitudinally  and  transversely,  open- 
ings in  the  bridge  deck  to  permit  the  u.sc  of  cellar 
|)ipes,  revolving  nozzles  or  .similar  devices.  The.se 
openings  should  be  not  less  than  10  in.  in  diameter 
and  shoidd  be  ])rovided  with  metal  covers  which  can 
be  easily  removed  but^  not  readily  displaced  by  acci- 
dent. 

Fire  Retardant  Paints  or  Treatment 
The  weight  of  the  evidence,  obtained  from  lab<ira- 
tories  which  have  investigated  this  subject,  is  to  the 
ertect  that,  whatever  may  be  expected  from  future 
experimentation,  there  is  at  present  little  that  can  he 
accomplished  in  the  way  of  rendering  wo<mI  fire-re- 
sistive by  means  of  a  paint  coating  or  tither  treatment 
by  chemical  methods.  .\  paint  coating  which  is  not 
readily  combustible  may.  however,  serve  to  tielay 
slightly  the  time  in  which  the  lumber  reaches  its 
maximum  susceptibility  to  ignition.  The  difficulty 
with  the  chemical  treatment  is  that  the  chemicals  wiil 
either  wash  out  or,  if  waterproof,  are  not  fire-re- 
sistive. 

The  investigation  having  shown  that  the  subject 
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of  l)ricl<;e  lire  jirotection  is  of  an  importance  not  yjre- 
viou.sly  recognized,  tlie  committee  desires  to  enii)ha- 
size  the  need  for  giving  consideration  to  the  fire  risk 
in  the  design  of  liighway  bridges.  Pul)hc  officials 
having  l)ri(lges  in  their  charge  have  a  clear  responsi- 
bility in  the  matter,  and  the  committee  desires  to 
call  to  the  attention  of  sucluauthorities  the  desirabil- 
ity of  protecting  bridges  by  due  care  in  design  and 
construction,  by  watchful  maintenance,  and  by  i>ro- 
vision  for  preventing  and  fighting  fires. 


St.  John's  Big  Dry  Dock  to  be 
Completed  Next  Fall 

F.  M.  Ross    Describes   the   Progress  to  the 

Members  of  the  St.  John  Branch 

of   the  E.  I.  G. 

St,  John's  magnificent  new  dry  dock,  n<iw  in 
course  of  construction  in  Courtenay  Bay,  it  is  hoped, 
will  be  in  readiness  for  a  grand  opening  next  fall,  so 
Frank  M.  Ross,  general  manager  for  the  St.  John 
Dry  Dock  and  .Shipbuilding  C"ompany,  Limited,  in- 
formed his  guests — about  35  in  number — at  an  in- 
formal dinner  served  on  November  7  in  the  company's 
cookhouse  at  l^ast  St.  John  in  lK)nor  of  I'raser  S. 
Keith,  general  secretary  to  the  luigineering  Institute 
of  Canada,  who  was  visiting. 

Mr.  Ross  told  his  hearers  that  the  great  gates  for 
the  dry  dock  were  already  under  construction ;  that 
eighty  per  cent,  of  the  dredging  of  the  channel  had 
been  completed  and  that  a  portion  of  the  huge  pumj)- 
ing  equipment  had  arrived  from  Scotland. 

Alexander  Cray,  local  engineer  for  the  Federal 
Department  of  Public  Works,  during  his  remarks, 
l)raised  the  company  for  sparing  no  expense  in  con- 
structing a  dry  dock  that  would  be  second  to  none 
on  the  North  American  continent,  while  Fraser 
Keith  also  congratulated  Mr.  Ross  and  the  company 
on  the  substantial  progress  that  had  been  made,  and 
threw  out  the  suggestion  that  when  the  date  for  the 
formal  opening  was  settled,  the  annual  meeting  of 
the  Kngineering  institute  might  be  held  in  St.  John, 
in  order  that  engineers  from  all  parts  of  Canada  might 
be  given  an  opportunity  to  view  a  Canadian  dry  dock 
development  that  ranked  witli  the  very  best  in  the 
world. 

A.  (r.  Tapley,  chairman  of  the  local  branch  of  the 
Institute,  thanked  Mr.  Ross,  on  behalf  of  the  members 
|)resent,  for  his  generous  hospitality  and  for  the  op- 
jiortunity  afiforded  to  visit  the  works. 

Prior  to  the  dinner,  Mr.  Ross  conducted  the  party 
on  board  the  big  tug,  Margaret  K.  Jrhickett.  which 
conveyed  the  visitors  out  to  the  splendid  suction 
dredge — one  of  the  largest  and  best-equipped  dredges 
in  the  world.  All  were  loud  in  their  ])raise  of  the  ca- 
pacity of  the  dredge.  From  there,  the  party  .sailed 
out  to  the  end  of- the  breakwater  and  then  back  again, 
and  on  landing,  adjourned  to  the  cookhouse. 

After  dinner,  the  manager  took  his  guests  to  the 
immense  concrete  structure  and  there,  looking  down 
a  hundred  feet  into  the  basin,  the  party  saw  the  frame- 
work of  the  great  caisson  gates  in  course  of  erection. 

Of  the  Very  Best  Design 

Proposing  a  toast  to  Mr.  Ross,  yMcxander  Cray, 
local  engineer  for  the  Federal  Department  of  Public 
Works,   took   occasion   to   remind   his   hearers   of   the 


pains  and  care  taken  l)y  the  .St.  John  Dry  Dock  and 
Shipbuilding  Company,  Limited,  to  construct  a  dry 
dock  secc)nd  to  none  on  the  North  American  conti- 
nent. The  Company,  he  i)ointed  out,  had  sent  its 
engineering  staiil  to  the  various  large  cities  of  the 
eastern  United  States,  including  Boston  and  New 
York,  to  study  the  very  latest  ideas  in  dry  dock  con- 
struction. "We  shall  profit  by  the  mistakes  made 
there,"  said  Mr.  Gray, 

Careful  tests  were  made  of  all  the  material  used 
in  the  construction  of  the  dry  dock  and  to  date,  he 
said,  nearly  60,000  yards  of  concrete  had  been  placed 
in  the  gigantic  structure,  which  is  rapidly  nearing 
completion.  The  facilities  afforded  to  the  port  when 
the  dry  dock  was  ready  for  use  would  be  of  immense 
advantage  to  the  city.  Mr.  Gray  thanked  Mr.  Ross 
for  the  hospitality  accorded  him  and  his  staff  and 
then  proposed  a  toast  to  the  host. 

In  acknowledging  the  toast,  Mr.  Ross  expressed 
his  pleasure  that  so  many  had  taken  the  opportunity 
to  inspect  what  would  soon  be  one  of  St.  John's  great- 
est assets.  He  was  glad  that  they  had  come  and  had 
seen  for  themselves  what  was  being  accomi^lished  on 
a  work  that  had  been  subjected  to  such  adverse  criti- 
cism. He  wished  that  the  citizens  of  St.  John  would 
show  a  keener  interest  in  this  develoi)meiit  and  come 
out  and  visit  the  works. 

Difficulties  had  confronted  them,  he  said,  and  often 
he  and  the  engineers  disagreed  quite  strongly,  and 
vet,  despite  these  disagreements,  all  worked  toward 
one  end — the  very  best  job  possible.  He  paid  a  warm 
tribute  to  the  loyality  of  his  staff  and  expressed  his 
a])preciation  for  their  invalual)le  assistance. 

When  he  had  taken  charge  he  had  expected  that 
the  work  would  have  been  farther  advanced  at  this 
time  than  it  was,  but  he  hoped  sincerely  that  by  the 
end  of  next  year  the  development  would  be  in  a.  fair 
way  toward  completion.  He  concluded  by  again  ex- 
pressing his  pleasure  that  so  many  had  accepted  his 
invitation  and  sat  down  amid  applause. 

E.  I.  C.  May  Meet  at  Time  of  Opening 

I'Vaser  S.  Keith,  general  secretary  of  the  engineer- 
ing institute,  followed  and  during  the  course  of  his 
remarks  expressed  the  hope  that  next  fall,  when  the 
grand  opening  of  the  dry  dock  occurred,  a  meeting  of 
the  institute  might  be  held  at  a  time  to  coincide  with 
this  im])ortant  event.  He  had  not  the  slightest  douljt 
that  the  meeting  would  be  a  splendid  success  and 
that  all  the  engineers  would  appreciate  the  magnifi- 
cent work  being  done  on  the  dry  dock  construction. 

"I  visited  this  plant  two  years  ago  and  I  hope  I 
shall  see  the  opening.  We  appear  to  be  more  inter- 
ested in  this  work  up  in  Montreal  than  peo])le  living 
down  here,"  he  remarked.  He  warmly  complimented 
Mr.  Ross  on  the  very  evident  progress  made,  and 
closed  his  remarks  by  expressing  his  i)leasure  on  be- 
ing present. 

'J'he  Crandall  Company  of  Boston  are  drawing  up' 
])!ans  fgr  the  new  marine  railway  to  be  erected  on  the 
north  side  of  the  dry  dock.  The  railway  will  be  capa- 
ble of  hauling  all  smaller  vessels,  scows  and  tugs 
up  to  2,00()  tons  out  of  the  water.  Such  a  plant  would 
l)e  of  great  assistance  to  the  local  shipping  interests. 


Annual   Convention   A.C.B.C.I.   Feb.  6-9, 
Chateau    Frontenac,    Quebec    City 
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A  New  Joint  Filler  for  Con- 
crete Pavements* 

By  L.  G.  Carmick,  Chemist 
Bureau    of    Public    Roads,    U.S.    Department    of    Agriculture 

it  has  often  l)eeii  remarked  that  the  appearance 
of  concrete  roads  i.s  jjreatly  marred  by  the  unsightly 
hiack  streaks  produced  when  cracks  are  filled  with 
bituminous  materials.  Although  in  general  the  bitu- 
minous fil'.er  .'■trves  its  purpose  satisfactorily  as  a 
maintenance  material  the  sharj)  contrast  between  the 
black  bitumen  and  the  light  colored  concrete  is  dis- 
pleasing, especially  when  the  markings  are  extremely 
irregular.  A  light  colored  filler  would  make  the 
cracks  much  less  consjiicuous  and  would  give  the 
road  that  ajipearance  of  uniformity  of  surface  so  much 
to  be  desired.' 

Recently  a  search  for  such  a  filler  has  been  made 
in  llie  laboratory  of  the  Bureau  of  i'ublic  Roads.  The 
(|ualities  desired  are  that  it  shall  be  sufficiently  elastic 
to  exj:and  and  contract  as  much  as  may  be  neces.sary, 
sufficiently  durable  to  withstajid  the  action  of  traffic, 
unaffected  by  water,  easily  applied,  reasonably  cheap, 
ami  of  the  same  color  as  the  concrete. 

A  material  meeting  these  specifications  was  luA 
easily  fomul,  though  substances  having  some -of  the 
desired  (pialities  were  already  available.  Among 
substance  tested  may  be  mentioned  the  following: 
Substances  of  the  general  nature  of  putty ;  combina- 
tions of  glue  and  molasses,  such  as  are  used  in  print- 
ing press  rollers,  but  rendered  more  duraHjle  by  means 
of  formaldehyde  or  chromic  acid ;  vegetable  oils 
polymerized  ])y  suli)hur  chloride  and  combined  with 
a  mineral  filler;  and  com^binations  of  vicose  with 
either  sawdust  or  some  filling  material,  a  lars^e  num- 
ber of  which  were  tried.  None  of  these  met  the  re- 
(|uirenients.  It  was  thought  for  a  time  that  a  satis- 
factory material  had  been  found  in  chicle.  This  was 
dissolved  in  gasoline,  about  twice  its  weight  of  whit- 
ing added  tofjether  with  the  necessary  tinting  pig- 
ments, and  the  result  was  a  fluid  that  could  be  ])our- 
e<l  into  cracks  and  whicli  hardened  with  the  evapora- 
tion of  the  gasoline  lUit  when  actually  tried  it  did 
not  withstand  the  action  of  traffic;  it  was  too  slow  in 
hardening  .ind,  furthermore,  it  was  too  ex])ensi\e  to 
be  really   practicable. 

At  last,  however,  somelhinL;  has  been  found  which 
nail)  seems  to  possess  all  the  desired  (pialities.  lUit 
in  making  this  statement  it  is  necessary  to  add  tliat 
nr.ictical  experiments  have  not  yet  gone  far  enough 
to  make  it  certain.  Further  modifications  may  be 
necessary  when  it  has  been  tried  out  on  a  large  scale 
and  under  varying  conditions  of  traffic  and  climate. 
.\t  present,  on  the  basis  t)f  limited  experiment,  one 
is  only  justified  in  saying  that  it  seems  j>;ood. 

A  Compound  of  Rubber 

The  substance  referred  to  is  a  comiiound  of  rub- 
ber, petroleum  oil  and  i)ine  rosin  and  a  mineral  filler. 
Crude,  unvulcanized  rubber  is  cut  with  about  twice 
its  weight  of  kerosene  or  light  lubricating  oil.  This 
is  added  to  melted  rosin  and  thoroui;hly  incorjior- 
ated  with  it.  The  best  i)roportion  between  rubber 
and  rosin  has  not  yet  been  determined.  Probably 
this  will  depend  upon  the  climate  in  which  the  ma- 
terial is  to  be  used,  for  the  comiiound  should  be 
luitlier  too  soft  in  summer  nor  too  l)rittle  in  winter. 

"Krmn  Concrete  Highway  MaKatiiir. 


In  the  vicinity  of  W  asliington  one  i»art  of  ni1»l)er  to 
twelve  of  rosin  ai»pears  to  l>e  satisfactory. 

it  is  a  matter  of  some  difficulty  thoroughly  to  in 
corporate  the  rul)Ijcr  and  rosin.  .Mere  stirring  does 
not  answer,  it  seems  neces.sary  to  knead  or  pull  the 
mixture  when  nearly  cold,  very  much  as  taffy  is 
worked.  However,  a  perfectly  smooth,  iiomogeneous 
mixture  can  be  obtained  with  patience  and  industry 
and  one  then  has  an  exceedingly  sticky,  ductile  sub- 
stance of  a  dark  brown  color,  solid  when  cold  and 
quite  fluid  at  110  to  125  degrees  Centigrade.  While 
the  mixture  is  fluid  twice  its  weight  of  "blanc  fixe" 
is  added.  This  brings  the  color  down  to  a  light  yel- 
low, and  then  by  the  addition  of  a  very  small  amount 
of  carbon  black  the  color  of  ])ortland  cement  concrete 
can  be  matched  very  closely.  The  "bianc  fixe"  re- 
ferred to  is  i)recipitated  barium  suljthate,  a  white 
pigment  largely  used  in  the  paint  industry,  it  is 
i)etter  than  ordinary  barytes,  or  natural  sulphate,  be- 
cause it  is  more  opacpie.  So  far  it  has  lieen  found  to 
be  the  most  satisfactory  i)igment  for  the  jiurpose.  as 
it  is  unaffected  by  tiie  liighly  acid  rosin  com,)ound 
and  is  fairly  cheap. 

Tliis  crack  filler  can  be  manufactured  at  the  |)re- 
sent  time  at  a  cost  for  materials  that  should  not  ex- 
ceed ten  cents  a  jjound.  It  can  l)e  shii>j)ed  in  barrels 
or  other  containers  as  easily  as  asphalt.  It  is  melted 
at  the  roadside  in  open  kettles  and  poured  into  the 
cracks.  .\o  delay  of  traffic  is  neces.sary,  as  it  hard- 
ens immediately.  While  the  cost  is  undoubtedly 
greater  than  asjihait  it  is.  after  all,  but  a  small  item 
in  the  cost  of  a  concrete  road,  and  the  greatly  en- 
hanced appearance  due  to  the  absence  of  unsightly 
black  streaks  would  justify  the  slightly  higher  price. 

A  considerable  quantity  of  the  material  is  now- 
being  manufactured  for  the  Bureau  and  it  is  intend- 
ed to  give  it  a  thorough  test  in  the  near  future. 


Canadian  Engineering  Standards 
Association  Meet 

The  semi-annual  meeting  of  the  main  committee 
of  the  Canadian  iuigineerintj  Standards  -Association 
was  held  on  November  13,  in  (Htawa.  at  the  offices 
of  the  as.sociation,  Mr.  H.  H.  \'aughan  in  the  chair. 
After  the  transaction  of  ft)rmal  business,  the  secre- 
tary reported  that  the  membership  of  the  association 
as  of  October  1  was  2.S5.  all  members  taking  part  in 
the  work  of  various  active  committees  of  the  associa- 
tion. Progress  reports  of  the  various  working  com- 
mittees were  |)resented,  and  it  was  announce<l  that 
the  specifications  for  steel  highway  bridges,  incandes- 
cent lam])s,  watthour  meters,  wood  |K)les  for  trans- 
mission lines,  flexible  wire  rope  and  strand  for  air- 
craft, and  commercial  bar  steel  are  well  advanced  or 
are  ready  for  publication,  that  for  steel  highway 
bridges  being  in  the  jiress.  The  specification  for  flex- 
ible wire  rope  ami  strand  for  aircraft  was  approved 
for  ])ublication. 

In  conformity  with  a  recjuest  from  the  .Secretary 
of  .State's  dei)artment,  a  formal  resolution  was  passed 
changing  the  location  of  the  head  office  of  the  asso- 
ciation from   Montreal   to  Ottawa. 

The  personnel  of  a  sectional  committee  on  n»ad 
materials  and  constrviction  under  the  chairmanship  of 
Mr.  A.  W.  Campbell.  Dominion  Commissioner  i>f 
Highways,  was  apjiroved,  this  committee  including 
representatives  of  all  the  provincial  highway  authori- 
ties and  having  as  its  principal  object  the  obtaining  of 
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Doniinion-wide  agreenieiU  on  nonienclaUire,  defini- 
tiuiis  and  tests  fr)r  ruad  materials ;  and  i-o-operating 
with  the  committee  recently  apj^ointed  by  the  F.nt^i- 
neerinji-  Institnte  of  Canada  on  road  construction. 

A  rec|uest  having  been  received  fnmi  the  Ameri- 
can ICngineering  Standards  Committee  for  co-opera- 
liiin  in  unifying  divergent  local  recjuirements  for  traf- 
fic signals  on  highways,  it  was  decided  to  recjuest  the 
highway  departments  of  the  nine  |)rovincial  govern- 
ments, tiic  H(jard  of  Railway  Commis'sioners,  the  Ca- 
nadian Autoniohlie  Association  and  other  bodies  in- 
terested in  automobile  work,  the  larger  cities  of  the 
Dominion,  the  luigineering  Institute  of  Canada,  and 
the  railway  authorities  to  nominate  members  of  this 
committee.  The  functions  of  this  committee  will  be 
to  make  a  survey  of  ])resent  conditions  in  Canada, 
]>repare  recommendations  accordingly,  and  consider 
these  in  connection  with  the  draft  suggestions  to  be 
prepared  in  the  United  States  and  forwarded  by  the 
y\merican  Kngineering  Standards  Committee. 

It  was  decided  to  take  similar  action  in  connection 
with  a  recpiest  for  the  .\ssociation's  co-ojieration  in 
connection  with  si)ecitications  for  electric  overhead 
crossings,  the  organizations  interested  in  this  case 
being  the  Board  of  Railway  Commissioners,  the  steam 
and  electric  railway  authorities,  the  power  companies, 
and  various  ])ower  commissions,  the  provincial  gov- 
ernments, and  the  various  telegraph  and  telephone 
companies. 

A  suggestion  from  the  sul>-committee  on  concrete 
and  reinforced  concrete,  that  action  .should  be  taken 
looking  to  the  preparation  of  specifications  for  rein- 
forced concrete  jjoles  was  approved. 


Canada's  Foreign  Trade 

One  of  the  most  encouraging  features  of  the  com- 
mercial situation  in  Canada  at  present,  is  the  sub- 
stantial improvement  which  has  been  taking  place  in 
the  foreign  trade  of  the  country.  The  present  period 
is  one  in  which  the  leading  commercial  nations  of  the 
world  are  competing  with  one  another  in  an  eflFort  to 
widen  their  markets,  and  to  build  up  the  foundations 
of  their  future  trade.  In  this  keen  international  com- 
petition, Canada  has  gradually  improved  her  trade 
position,  until,  in  the  nifinth  of  August,  she  surpassed 
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even  the  Mother  Country  in  trade  with  the  United 
.States.  Not  only  were  more  Canadian  products  sold 
in  the  United  States  during  the  mcjnth  than  those  of 
any  other  country,  but,  in  addition,  Canada  was  the 
largest  buyer  of  American  goods.  The  total  \-olume 
of  Canadian-American  trade  was  two  million  dollars 
in  excess  of  the  trade  between  Creat  Britain  and  tin- 
United  States,  as  the  following  table  indicates. 
Canadian  trade  with  the  United  States — August,  1922 

I'-.K]).  irts   $5(.,O0(),O0O 

Imports   ,y,000,000 

.$88,000,000 
British   trade   with   the    United   States — 

Exports $55,000,000 

Imports 31,000,000 

$86,000,000 
The  above  figures  are  the  more  enc(niraging  when 
one  remembers  that  the  imjjrovement  in  trade  has 
taken  place  in  spite  of  the  increase  in  the  United 
.States  tariff.  There  were  many  predictions  that  the 
new  tarifif  would  greatly  decrease  Canadian  exports 
to  the  United  States.  On  the  other  hand,  in  spite  of 
this  artificial  trade  restriction,  and  in  spite  of  the 
recovery  of  the  Canadian  dollar,  Canada  increased  her 
sales  to  the  United  States  by  $8,000,000  over  tho.se 
of  August  1921.  At  the  same  time,  the  total  value  tif 
Canadian  imports  from  the  United  States  was  $12,- 
000.000  less  than  for  the  corresponding  month  last 
year.  Nor  is  the  increase  in  Canadian  trade  with  the 
United  States  made  at  the  expense  of  her  trade  with 
other  countries.  .Statistics  published  by  the  Depart- 
ment of  Trade  and  Commerce  show  that  there  has 
been  a  marked  increase,  during  recent  months,  in  the 
total    Canadian    foreign    trade. 


Canadian  Link  Belt  Co.'s  New  Catalog 

A  four  page  circular  letter,  announcing,  the  pub- 
lication of  their  new  general  catalog.  No.  400.  has  been 
received  from  Canadian  Link-1'elt  Company.  This 
circular  carries  a  letter  on  the  first  pagt  suggesting 
that  engineers,  superintendents  and  purchasing  agents 
send  for  a  copy,  and  provision  is  made  on  the  last 
page  for  eight  separate  requests.  The  two  inside 
pages  are  devoted  to  an  illustration  of  the  catalog,  as 
shown  herewith  in  miniature,  and  as  this  illustration 
is  in  colors,  the  effect  is  novel  and  striking.  The 
idea  of  men  walking  out  of  a  catalog  carrying  the  ac- 
tual articles  illustrated  in  the  book  is  something  quite 
out  of  the  ordinary.  If  you  did  not  receive  one  of 
these  circulars,  address  the  company,  either  in  Tor- 
onto or  Montreal. 
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Weekly  House  Suggestion  No.  45 


This  six-room  cottage  was  designtd  l)y  Mr.  Thos. 
McLaren,  Montreal,  architect,  and  built  in  that  city 
recently.  The  exterior  construction  is  '.i  inch  plank, 
•encased  with  plastic  brick  on  the  lower  storey  and 
roush  cast  above.  The  shallow  bay  window  in  the 
living  room  is  contrived  to  avoid  bay  forms  in  the  con- 
crete foundation   wall. 

The  interior  of  the  ground  floor  is  divided  into 
livijig  room,  dining  rooin,  kitchen  and  square  hall. 
There  is  an  entrance  at  the  side,  as  seen  on  plan,  en- 
tering on  the  kitchen  and  there  is  also  an  opening 
through  double  Dutch  doors  at  the  rear  of  the  dining 
room  on  a  concrete  platform.  The  living  room,  dining 
room  and  hall  are  finished  in  chestnut,  the  balance 
of  the  house  being  trimmed  with  pine,  finished  white, 
with  doors  in  li.  C.  fir,  stained.  The  living  room  is 
equipped  with  built-in  bookcases  o'n  cither  side  of  the 
l)ay  window  at  the  front  and  there  is  also  a  handsome 
br'ck  mantel  in  the  left  rear  corner  of  this  rooiii. 

The  second  floor  has  four  well-arranged  bedrooms 
all  thoroughly  equipped  with  linen  and  wardrobe 
closets.  There  is  a^o  a  doorway  from  the  rear  bed- 
room on  a  gallery. 


The   cellar  is  full   size  and  has  an   opening  to  the 
outside   for  the  convenience  of  ash   removal   and  wash 


day    purposes.     There   is   accommodation    in    the   base- 
ment for  laun.dry,  boiler  room,  coal  bins,  etc. 


FIRST  FLaR 


Guam  FLOCR 
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The  British  Industries  Fair 

The  Iiritish  Industries  l'>23  Fair,  the  annual  ex- 
hilbi't  established  in  1^13  and  held  simultane(jusly  at 
London  and  Birmingham,  will  be  open  from  Feb- 
ruary 19  to  March  2.  This  is  the  trade  buyers  annual 
opportunity  of  inspecting  the  products  of  the  Em- 
pire's manufacture.  It  is  not  an  exhibition  in  the 
ordinary  sense.  It  is  a  trade  fair  to  w<hich  admit- 
tance can  only  be  gained  by  trade  buyers.  Every- 
body at  the  fair  consequently  will  be  there  on  busi- 
ness and  exhibitors  and  'buyers  will  be  able  to  tran- 
sact business  unham|)ered  by  crowds  of  sightseers. 
This  fair  will  embody  all  that  is  best  in  British  in- 
dustrial  effort. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  plant  of  the  Stephen  Brick  Co.  Ltd.,  Prince  William 
St.,  St.  John,  \.  B.,  was  destroyed  by  fire  recently,  the  value 
of  the  plant  and  equipment  burned  being  .$100,000. 

December  30  has  been  set  as  the  date  for  the  formal 
opening  of  the  new  Mount  Royal  Hotel,  at  Montreal.  On 
December  I'J,  according  to  present  arrangements,  the  hotel 
will  be  open  for  inspection  of  the  general  public  and  the 
formal  opening  on  the  following  day  will  take  the  form  of 
a  dinner,  to  which  several  of  Canada's  most  prominent  busi- 
ness men  will  be  invited,  the  dinner  to  be  followed  by  a  dance. 

The  Ontario  Department  of  Highways  has  completed 
this  year's  construction  program  and  recent  figures  made 
public  by  the  department  show  a  total  of  300  miles  of  new 
roads  throughout  the  province,  of  various  construction,  be- 
sides a  great  deal  of  grading  and  general  upkeep  work.  The 
expenditure  on  this  year's  work  is  in  the  neighborhood  of 
$10,000,000. 

Information  has  -been  received  by  the  Government  from 
M.  M.  Mahoney,  representative  at  Washington  of  the  Depart- 
mont  of  External  Affairs,  of  a  decision  by  the  United  States 
Treasury  Department  to  assess  duty  on  cement  imported 
from  Canada  at  the  rate  of  eight  cents  per  100  pounds.  The 
weight  of  the  package  is  to  be  included  in  the  weight  for 
duty.  Cement  from  the  United  States  was  provided  free 
entry  into  Canada  under  the  latest  Canadian  tariff,  but  pro- 
vision was  made  for  the  imposition  of  an  equal  duty  on 
cement  entering  Canada  in  the  event  of  the  United  States 
placing  a  duty  against  Canadian  cement.  The  rate  of  the 
Canadian  tariff  on  imports  from  the  United  States,  therefore, 
becomes  eight   cents  per  100  pounds. 

A  report  from  Montreal  states  that  work  is  to  be  com- 
menced at  once  on  a  new  grain  elevator  at  the  harbor  here, 
for  the  accommodation  of  cargo  boats. "  Several  hundred 
men  will  be  provided  with  employment  all  through  the  win- 
ter on  this  project.  The  total  cost  of  the  elevator,  which 
will  be  equipped  with  every  modern  improvement,  is  esti- 
mated at  .$10,000,000. 

The  Ontario  Department  of  Public  Highways  is  erecting 
weigh  scales  at  the  junction  of  Bloor  and  Dundas  streets. 
Toronto,  for  the  purpose  of  weighing  trucks  to  find  out  if 
they  are  overloaded.  Six  hundred  and  fifty  pounds  per  inch 
of  tire  touching  the  pavement  is  the  maximum  loading. 

.\  recent  report  states  that  the  Price  Bros  Company, 
large  paper  and  lumber  mill  operators,  of  Lake  St.  John  dis- 


trict,  Quebec,   are   planning   to   double   the   capacity   of   their 
present  huge  plant  here.    Work  is  to  start  in  the  spring. 

Damage  estimated  at  between  $250,000  and  $;i00,000  was 
caused  by  fire  at  the   I'niversity  of  Montreal  recently. 

The  annual  re-union  and  dinner  of  the  Peterborough 
branch,  Engineering  Institute  of  Canada,  was  held  on  the 
evening  of  Tuesday,   November  14,  in  the   Empress  Hotel. 

Everything  is  in  order  to  proceed  with  the  construction 
of  the  new  $350,000  hotel  at  Sydney.  \.  S.,  in  the  spring.  A 
company  has  been  formed  for  the  financing  of  the  project, 
with  a  capitalization  of  $400,000  and  it  is  anticipated  that 
tenders  will  be  called  shortly.  No  definite  announcement 
has  been  made  regarding  plans,  but  it  is  stated  they  will  vary 
l)ut  slightly  from  the  original  plans  drawn  up  when  this  pro- 
ject was  first  broached,  which  called  for  a  structure  of  150 
rooms,  to  be  built  at  the  corner  of  Dorchester  St.  and  Esplan- 
ade. It  is  understood  the  city  is  willing  to  agree  on  an  as- 
sessment of  $45,000  for  a  period  of  12  years,  'providing  the 
building  is  completed  by  the  end  of  1933. 

hire  did  damage  to  the  Sun  Brick  Company  in  the  Don 
Valley.  Todmorden,  Ont.,  a  few  days  ago,  to  the  extent  of 
$10000.     The  fire  was  confined  to  the  producer  house. 

.\n  immediate  start  on  the  construction  of  the  provincial 
university  buildings  in  Point  Grey  municipality,  close  to  \'an- 
couver,  will  be  made  by  the  British  Columbia  government, 
according  to  a  recent  announcement  by  Premier  John  Oliver. 
Buildings  commenced  several  years  ago  and  partly  erected, 
will  be  completed  as  soon  as  possible.  The  government  will 
advance  the  money  for  the  work.  The  first  outlay  on  con- 
struction will  be  $1,000,000. 


Personal 

L.  J.  T.  Decary,  Esq.,  architect,  has  opened  offices  at 
22  Jaques  Cartier  St.,  St.  John,  P.  Q. 

Mr.  T.  W.  Harvie,  chief  engineer  of  the  port  of  Montreal, 
addressed  the  local  branch  of  the  Engineering  Institute  of 
Canada,  at  a  recent  meeting,  dealing  with  the  story  of  the 
development  of  the  Port  of  Montreal. 

Coeur  de  Lion  MacCarthy  was  the  successful  contestant 
in  the  Verdun  war  memorial  competition,  his  design  being 
accepted  out  of  11  submitted.  The  design  is  intended  to 
represent  Victory  and  shows  a  Canadian  soldier,  wearing 
full  pack,  stepping  forward,  rifle  upraised  in  his  right  hand 
and  helmet  in  his  left,  suggesting  a  spirit  of  exultation.  The 
figure  will  be  in  bronze  on  a  pedestal  of  classic  design,  the 
lace  of  the  shaft  bearing  the  dedicatory  inscriptions.  Mr. 
Coeur  de  Lion  MacCarthy  is  a  son  of  Mr.  Hamilton  Mac- 
Carthy, the  well-known  sculptor  of  377  O'Connor  St.,  Ottawa. 


Trade  Incorporations 

McXiven  Bros.  Co.  Ltd.,  with  head  office  at  Toronto, 
capital   $50.()(.O,   to  carry  on  a  general   contracting   business. 

The  Ontario  Construction  Co.  Ltd.,  with  head  office  at 
St.  Catharines,  capital  $50,000,  to  carry  on  business  as  gen- 
eral contractors  and  builders. 

Charter  has  been  granted  to  Duro  Construction  Co.  Ltd., 
Room  306,  1  Main  St.  E.,  Hamilton,  capital  $40,000.  The 
manager  of  the  company  is  Mr.  C.  Bowser. 

Richmond  Construction  Co.  Ltd.,  with  head  office  at 
Richmond  Hill,  Ont.,  capital  $40,000,  to  carry  on  the  business 
of  building  contractors  and  deal  in   building  materials. 

Dominion  Portland  Cement  Company,  capital  $3,000,000, 
head  office  at  Montreal,  to  manufacture  and  deal  in  cement 
and  the  by-products  thereof.  , 
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The  Early  Award  of  Road  Contracts 

As  in  previous  3'ears  at  this  time,  we  are  again 
urging  provincial,  county  and  township  highway  de- 
partments to  arrange  next  year's  program  of  road 
improvements  sufficiently  early  to  enable  contracts  to 
be  let  during  the  winter  season.  In  the  last  two  or 
three  years,  much  has  been  done  along  this  line  and 
many  of  our  government  bodies  are  well  aware  of  the 
advantages  that  accrue  from  an  early  anticipation  of 
their  next  season's  work.  Consitruction  for  this  year 
has  practically  ceased  and  there  is  now  no  reason  why 
the  programs  for  1923  cannot  be  drawn  up.  The 
merits  of  such  a  procedure  are  so  obvious  that  little 
reference  to  them  should  be  required. 

The  winter  season  is  the  road  cxmtractor's  slack 
time  and  he  will  welcome  any  opix^rtunity  to  plan  his 
work  well  in  advance.  If  plans  and  specifications 
were  available  this  fall,  tenderers  would  have  ample 
opjK>rtunity  to  look  over  the  ground  carefully  and 
make  more  intelligent  bids  than  if  dilatory  action  on 
the  part  of  the  highways  department  caused  them  to 
delay  their  tenders  until  spring.  I'urthermore,  if  the 
awards  were  made  during  the  winter  months,  con- 
tractors would  have  ample  opportunity  to  get  their 
organizations  in  hand  before  the  active  construction 
season  opened  in  the  spring.  There  would  then  be 
no  delay  in  starting  work  and,  of  course,  con.struction 
activities  would  be  considerably  speeded  up.  There 
would  then  be  a  possibility  of  having  the  road  opened 
(luring  the  summer,  instead  of  in  the  late  fall. 

Were  contractors  to  know  well  in  advance  of  the 


jobs  on  which  they  were  to  work,  they  would  have 
two  or  three  months  advantage  in  the  placing  of  road 
materials  on  the  site  of  the  work.  In  this  connection, 
it  is  well  to  remember  that  the  railroad  cars  arc  avail- 
able in  greater  cjuantities  during  winter  than  at  any 
other  time  of  the  year.  Many  contractors  know  to 
their  loss  that  they  can  never  count  on  an  abundance 
of  cars  for  stone  haulage  in  the  summer  months  and 
costly  delays  have  been  caused  by  too  much  depend- 
ence on  summer  railroad  transport.  The  obviou- 
remedy  is  to  do  more  hauling  in  the  winter  months 
when  car  congestion  is  not  a  factor  with  which  to 
contend. 

Contrast  with  this  the  system  that  is  still  largely 
in  vogue  in  government  and  municipal  circles.  It  is. 
generally  April  or  May  before  plans  and  specifications 
are  submitted  to  contractors  and  June  or  later  before 
contracts  are  awarded.  Another  month's  time  is  often 
consumed  in  getting  the  contractor's  organization  to- 
gether, with  the  result  that  so  much  good  weather 
has  been  lost  that  construction  is  delayed  far  into  the 
fall  and  the  road  cannot  be  made  available  for  use 
until  the  next  spring. 

The  early  anticipation  of  road  construction  and 
tiie  early  award  of  contracts  will  certainly  prove  ad- 
vantageous to  contractors,  economical  to  ])rovinces  or 
munici})alities  and  helpful  to  the  road  user  who  will 
not  have  to  endure  the  disagreeable  features  of  de- 
tours and  delays  throughout  the  whole  season.  In- 
deed, so  many  are  the  advantages  of  early  award  of 
road  contracts  that  it  is  a  wonder  that  highway  de- 
partments have  not  more  readily  taken  up  the  idea. 

An  Abuse  of  Professional  Services 

"Overworking  a  Willing  Horse,"  is  the  title  which 
Engineering  News  Record  gives  to  an  editorial  which 
deplores  the  growing  tendency  of  public  bodies  to 
abuse  the  willingness  of  engineers  to  help  in  matters 
of  common  weal.  It  is  in  a  way  a  case  of  taking  ad- 
vantage of  good  nature  and  while  every  encourage- 
ment should  be  g^ven  to  the  engineer's  participation 
in  public  life,  it  is  very  unfair  to  expect  continual 
gratuitous  services,  according  to  Engineering  News 
Record,  whose  comments  in  this  connections  are  as 
follows : — 

One  of  the  tuost  encouraging  signs  of  the  develop- 
ment of  the  engineering  profession  is  its  growing 
sense  of  obligation  to  the  community,  but  as  the  pub- 
lic becomes  accustomed  to  this  willingness  on  the 
part  of  the  engineer  to  help  there  seems  to  be  grow- 
ing also  a  tendency  to  abuse  it.  Particularly  is  this 
to  be  observed  on  the  part  of  state  or  municipal  au- 
thorities, who  have  l>efore  them  in  the  regular  rou- 
tine of  their  duty  many  problems  of  an  engineering 
nature  to  be  solved.  When  these  are  obviously  spe- 
cific, such  things  as  the  design  of  a  sewer  system  or 
the  building  of  a  bridge,  things  that  every  one  knows 
to  be  part  of  the  engineer's  daily  job.  they  hire  or 
retain  an  engineer  for  them  and  pay  him  as  being 
worthy  i>f  his  hire.  But  every  so  often  they  have  to 
decide  on  questions  which  have  only  an  engineering 
tinge  or  which,  in  their  ignorance  of  the  broad  scope 
of  modern  engineering,  they  consider  to  be  in  quite 
another  field.  .\t  such  times  they  are  apt  to  fall  back 
on  the  "citizens  committee"  and  appoint  thereto  en- 
gineers on  whose  shoulders  falls  all  the  gratuitous 
work  to  be  done. 

Two  such  cases  have  just  come  to  notice.     In  ono 
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Canada's  Engineers — Robert  Bickerdike 


One  of  Montreal's  well  known  engineers  is  Lt.- 
Col.  Robert  Bickerdike,  D.  S.  O.,  whose  distinguished 
services  during  the  late  war  are  well  remembered.  He 
was  born  in  1869  and  after  preliminary  education  in 
the  common  schools  and  Montreal  Business  College, 
took  his  B.A.Sc.  from  McGill  University  in  1891. 
From  the  same  college  he  also  received  the  degree  of 
Ma.  E.  in  1895.  His  engineering  experience  began  in 
1889,  as  instrument  man  on  the  C.  P.  R.  Montreal  to 
Ottawa  line.  Two  years  later  he  became  assistant  in 
charge  of  the  McGill  College  observatory  and  then 
assistant  engineer  on  the  United  Counties  Railway. 
For  the  next  few  yeJirs  he  was  employed  in  turn  as 
assistant  engineer  of  the  Atlantic  &  North  Western 
Railway,  assistant  on  the  Drummond  County  Railway 
extension,  demonstrator  of  surveying  at  McGill  Uni- 
versity and  assistant  engineer  on  the  Montreal  Harbor 
Works.  From  1897  to  1904  he  was  attached  to  the  De- 
partment of  Public  Works  and  from  1904  to  1908  to 
the  Department  of  Marine.  He  was  then  in  1909  ap- 
pointed assistant  engineer  for  the  National  Transcon- 
tinental Railway  and  two  years  later  joined  J.  H. 
Hunter,  consulting  engineer  of  Montreal.  Following 
two  years  in  this  capacity,  he  was  connected  with  the 
Canada  Starch  Company  Ltd.  on  the  construction  of 
their  plant  at  Fort  William.  After  the  war  he  was  em- 
ployed again  by  the  Canada  Starch  Company  on  al- 
terations and  additions  to  their  plants  and  last  year 
started   private   practice   as   consulting   engineer. 


Colonel  Bickerdike  was  always  keenly  interested 
in  military  affairs  and  as  far  back  as  1904  was  connected 
with  the  Militia.  On  the  declaration  of  war,  he  offered 
his  services  and  acted  in  various  important  battles,  re- 
ceiving frequent  promotion,  mention  in  dispatches  and 


Lt.   Col.  R.   Bickerdike 

in  1917  the  D.  S.O.,  which  honor  was  later  augmented 
by  the  addition  of  a  bar. 

Colonel  Bickerdike  is  a  member  of  the  Engineering 
Institute  of  Canada,  a  member  of  the  Institution  of 
Civil  Enginet-rs  and  a  member  of  the  Corporation  of 
Professional  Engineers  of  Quebec. 


state  several  engineers  have  been  asked  to  serve  on 
a  building  code  cammittee  made  up  otherwise  of  men 
quite  unfitted  to  give  more  than  perfunctory  aid  to 
the  technical  job  of  formulating  a  building  code.  If 
this  committee  succeeds  in  writing  a  satisfactory  code 
it  will  be  because  the  engineers  have  put  in,  without 
compensation,  their  time  and  the  professional  ser- 
vices which  are  their  livelihood.  But  they  will  be 
classed  along  with  the  passive  members  of  the  com- 
mittee and  will  take  their  reward  in  such  honor  as 
they  can  find  in  being  named  along  with  vaudeville 
managers  and  state  labor  department  employees. 

In  another  state  a  board  composed  entirely  of  lay- 
men and  with  no  technical  staff  is  investigating  drain- 
age and  backwater  problems.  In  an  efTort  to  make 
some  progress  in  its  study  the  board  sent  letters  to 
a  number  of  engineers  detailing  the  problem  and  ask- 
ing specific  advice.  The  board  is  now  complaining 
because  this  questionnaire  method  has  brought  only 
evasive  and  indefinite  replies,  not  recognizing  that 
engtineers  rarely  have  sufficient  income  to  permit 
much  unirewarded  professional  service  and  second 
that  no  engineer  can  give  a  satisfactory  opinion  with- 
out study  of  facts. 

What  is  the  complaint  in  both  these  instances? 
It  is  not  that  the  engineer  is  imwilling  to  bear  an 
equal  burden  with  his  fellow  citizens  in  this  business 
of  government,  nor  that  he  is  unwilling  to  give  freely 
of  the  fruits  of  his  engineering  experience  in  illumi- 
nating the  dark  corners  of  subjects  outside  the  strict 
field  of  engineering.     He  does  believe,  however,  that 


he  should  not  be  asked  by  the  state  to  give  that  by 
which  he  makes  a  living  any  more  than  the  butcher 
should  be  asked  to  give  beef  to  public  hospitals  or 
a  contractor  to  lay  for  nothing  a  stretch  of  city  pave- 
ment. Individually  he  may  want  to  ofifer  his  services 
gratis  just  as  the  butcher  may  want  to  send  meat  to 
the  hospital  but  the  former  should  be  considered 
charity  just  as  surely  as  the  latter  is  so  considered. 
It  should  not  be  a  form  of  public  service  taken  as  a 
matter  of  course. 

Such  an  attitude  on  the  part  of  the  individual  en- 
gineer need  not  interfere  with  the  desirable  public 
activities  of  the  engineering  society  in  the  study  of 
public  problems  nor  with  the  engineer's  personal  ac- 
tivities in  the  broader  phases  of  public  life.  Much 
g(X)d  can  come  both  to  the  profession  and  to  the  com- 
munity by  such  reports  as  the  New  Orleans  engineers 
have  just  made  on  the  Mississippi  flood  situation  and 
those  made  by  Wiashington  chapter  of  the  A.  A.  E.  on 
the  Knickerbocker  failure.  Those  reports  informed 
the  public  on  important  engineering  situations  with 
the  authority  that  group  action  gives  and  in  a  way 
that  would  probably  not  have  resulted  from  retained  ^\ 
engineers.  ^ll 

The   situation,    then,    reduces   to   this.      Engineers 
believe  that  their  habit  of  work  and  of  thought  and  ^bi 
the  materials  with  which  they  work  entitle  them  to  (| 
a  certain  respect  in  matters  of  public  interest.     They 
believe    that   the    business   of   government    would    be 
helped  by  the  consideration  of  views  which  they  may 

(Continued  on  page  1143) 
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School  Building  with  Special  Features 

The  Lanigan  School  is  the  First  Fireproof  Rural  School  in  Saskatche- 
wan— Walls  Are  Concrete  and  Were  Built  with  Moveable  Forms — 
A  Non-Conductive  Type  of  Construction 


'riiL'  l.anijjfan  Scliool,  of  which  a  plan  and  illu- 
stration a])])ear  bekivv,  is  the  first  firejjroof  country 
school  in  the  province' of  Saskatchewan,  the  whole 
building  being  constructed  of  'reinforced  concrete. 
'J'he  building  contains  4  class  rooms  and  cloak  rooms, 
2  teachers'  rooms ;  2  play  rooms,  lavatories,  and  fuel 
and  furnace  room.  The  two  large  class  rooms  on 
the  top  floor  may  be  converted  into  one  large  audi- 
torium by  sliding  back  the  doors  in  the  teachers' 
room.  Provision  has  been  made,  as  noted  by  the  dot- 
ted lines  on  the  plan,  for  a  future  extension  that  will 
dou])le    the    present    capacity    of    the    building. 

The  construction  comprises  reinforced  concrete 
columns,  stiffened  with  5"  reinforced  concrete  walls, 
the  inside  being  plastered  and  the  outsi'de  being 
stuccoed  over  J4"  Keystone  insulation,  1  .x  2"  furring 
and  metal  lath.  The  floors  are  5"  reinforced  con- 
crete slabs  on  reinforced  ccmcrete  beams.  The  lower 
side  of  the  floor  slab  is  plastered,  while  the  top  is 
covered  with  a  fir  floor  on  1  x  2"  furring  and  a  lay- 
er of  34"  Keystone  insulation. 

A  modern  system  of  ventilation  with  i)roper  inlets 
has  been  installed  and  every  effort  has  been  made 
to  see  that  in  ec|uipment  and  layout  this  school  is 
quite  up  to  standard  set  for  urban  institutions. 

One  of  the  interesting  features  in  connection  with 
this  construction  was  the  use  of  moveable  forms  for 
the  building  of  the  walls.  These  forms  and  false- 
work were  raised  on  jacks,  after  each  3  ft.  course  of 
concrete  had  been  poured  and  allowed  to  set  over 
night.  The  forms  had  attached  to  them  a  scaffolding 
or  falsework  from  wall  to  wall,  on  which  the  men 
worked    and    the    material    was    handled.      After    one 


day's  ])our  oi  concrete — about  3'  in  height— had  been 
allowed  to  set  over  night,  the  forms  and  falsework 
were  raised  on  jacks  ready  for  another  3  ft.  course. 
The  usual  wall  thickness  is  5  inches  and  wooden 
plugs  were  set  in  at  necessary  places  both  inside  and 
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Sketch  of  Lanigan  school 


outside  walls,  as  well  as  iron  bed  plates  for  the  floors. 
On  completion  of  the  reinforced  wall  insulation  was 
applied  to  the  outside  and  over  this  metal  lath  was 
nailed  to  the  plugs.  Plugs  on  the  inside  w^ere  for 
the  nailing  of  the  interior  trim.     This  type  of  con- 
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struclidii   is  said   to  be   very  non-conductive   and   ex- 
])criments  have  shown  that  with  hot  air  heating  sys- 
tem and  large  rooms,  a  difference  of  only  one  degree 
in  temperature     is  noticeable  between  the  floor  heat 
and  the  temperature  6  feet  up  in  the  room.     No  storm 
windows   have   been   found   necessary   to   give   added 
protection   in   winter  time.     This   same   type  of  con- 
struction  is  being  used  on   other  buildings   designed 


by  the  same  architect.  Some  of  these  are :  Nurses' 
Home  at  Kenora ;  Scott's  Dairy  at  Saskatoon;  pow- 
er house  of  the  Saskatoon  City  Hospital  and  the 
Utility  Hospital,  Saskatoon.  The  architect  for  the 
Lanigan  Schoal  was  R.  M.  Thompson,  A.M.I.C.E., 
M.R.i.C.A.,  of  Saskatoon,  and  the  contractors  were 
Messrs.  Miners  and  Ball.  The  contract  price  was 
$24,500. 


Wood  in  Construction  of  Ice  Houses 

New  Design  with  Wood  Insulation  is  Practically  as  Efficient  as 

the  Fireproof  Storage  House  with  Cork  Insulation 

and  the  Price  is  Much  Less 

By  DUDLEY   F.  HOLTMAN 
Construction  Engineer,  National  Lumber  Manufacturers'  Association 


IJefore    the    Eastern    Tee    Manufacturers    Association 


I  suppose  it  to  be  beyond  doubt  that  of  any  assem- 
bled company  the  vastly  preponderating  majority 
have  only  rather  vague  ideas  of  the  structure  or  me- 
chanical properties  of  lumber  and  structural  timber. 
It  is  equally  beyond  doubt  that,  with  the  rarest  ex- 
ceptlions,  few  users  of  wood  in  construction  under- 
stand the  reason  for  selecting  material  possessing  cer- 
tain physical  characteristics.  Grading  rules  seem  dis- 
ccuiragingly  complex  to  all  but  the  few  who  live  with 
them  daily.  The  occasional  purchaser  finds  the  ex- 
amination for  grading  requirements  very  irksome  prin- 
cipally because  he  is  not  familiar  with  grading  rule 
language.  To  supply  an  antidote  I  shall  endeavor  to 
present  a  few  of  the  fundamental  principles  to  be 
observed  in  selecting  structural  material  from  our  for- 
ests but  before  doing  so  I  think  it  will  be  profitable 
to  consider  the  reason  for  using  wood  at  all  in  the 
construction  of  ice  storage  houses. 

Some  people  seem  to  be  astonished  beyond  meas- 
ure in  this  age  of  fire-resistive  construction  when 
anyone  has  the  temerity  to  suggest  the  use  of  lumber 
for  any  kind  of  building  construction.  Our  fire  pre- 
vention brethern  are  hardly  through  clapping  their 
hands  after  one  group  of  wood-substitute  manufac- 
turers condemns  the  use  of  wood  in  all  vertical  con- 
structions when  "low-and-behold"  another  group  anx- 
ious to  obtain  similar  approbation  seriously  resolves 
to  discourage  the  use  of  wood  in  all  horizontal  con- 
struction. When  I  know  that  groups  of  well  inform- 
ed, earnest  men  have  reached  conclusions  which  rules 
wood  out  of  all  kinds  of  construction,  I  naturally  ap- 
l)roach  a  topic  such  as  the  one  assigned  to  me  to-day 
with  no  small  degree  of  anxiety. 

I  gain  courage,  however,  when  I  read  extracts 
from  a  report  dealing  with  the  general  subject  of  heat 
transmission  which  has  recently  been  issued  by  the 
magazine  "The  Survey"  of  London.  This  report  is 
based  upon  a  series  of  experiments  on  the  transmis- 
sion of  heat  through  surfaces  of  wall  materials  which 
were  conducted  by  the  British  Building  Research 
Board.  The  statement  is  made  in  the  report  that 
when  heat  is  passing  through  a  region  of  compara- 
ti\ely  high  temperature  through  a  partition  of  some 
kind  to  a  region  of  low  temperature  the  heat  trans- 
mitted can  be  said  broadly  to  depend  on  the  construc- 
tion and  material  of  the  wall,  the  character  of  the 
surface  of  the  wall,  the  area  of  the  wall,  and  on  the 


temperature   difference  between   the   regions   of  high 
and  low  temperature. 

Insulating  Properties  of  Wood 

The  insulating  qualities  of  wood  are  pretty  gen- 
erally known,  I  think,  but  the  figures  which  I  will 
give  will  bring  home  the  fact  that  as  a  material  lum- 
ber is  very  well  suiited  for  construction  in  which  low 
conductivity  is  an  important  factor.  The  relative 
conductivity  of  the  materials  of  construction  varies 
quite  considerably.  For  example,  assuming  the  con- 
ductivity of  silver  to  be  1.0  (and  silver  is  usually 
taken  as  a  base  in  making  conductivity  comparisons), 
the  conductivity  of  wood  is  .003.  In  other  words, 
lumber,  measuring  perpendicular  to  the  grain,  has 
about  five  times  as  good  insulating  qualities  as  cement 
mortar,  or  concrete,  and  five  hundred  times  as  good 
insulating  qualities  as  iron  or  steel. 

Dry  well— seasoned  wood  should,  of  course,  be 
used,  for  wet  wood  is  a  better  conductor  of  heat  than 
dry  wood.  This  is  due  to  the  fact  that  the  conduc- 
tivity of  water,  though  considerably  less  than  the  con- 
ductivity of  silver,  is  higher  than  the  conductivity  of 
wood  fibre.  When  wood  fibre  is  saturated  with  water 
its  conductivity  will  be  greater  than  it  is  when  the 
wood  fibre  is  well  seasoned  and  dry.  Since  dry  lum- 
ber conducts  heat  less  readily  than  wet  lumber,  heart- 
wood  is  a  desirable  requirement,  especially  since  from 
the  very  nature  of  things  the  lumber  will  be  subject 
to  dampness  and  moisture  after  it  is  in  place.  Con- 
ductivity increases  also  as  the  density  of  the  wood 
increases,  for  the  dense,  heavy  material  contains  few- 
er air  spaces  than  the  lighter,  more  rapid  growing 
wood.  The  increase  in  conductivity,  due  to  density,  is 
so  slight,  however,  that  T  would  not  wish  to  give  you 
the  impression  that  I  recommend  the  use  of  light 
weight  material  for  lumber  used  structurally  in  this 
type  of  building. 

Insulating  Properties  Depend  on  Air  Cells 

In  a  word,  then,  tiie  poor  conduction  qualities  of 
wood  are  dependent  upon  its  loose  structure  and  upon 
the  air-filled  spaces  between  the  solid  substance  or  ^^. 
wood  fibre.  It  is  the  air  that  is  confined  beween  ^B 
the  solid  matter  that  makes  the  transfer  of  heat  slow, 
not  only  in  wood  but  in  paper,  in  sawdust,  in  cork 
and  in  wool. 

In  the  first  cold  storage  house  for  the  American 
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l'"x|)C(litii)H;irv  force  in  I'Vance,  for  the  construction  of 
wliicli  4.(XKJ,(XX)  feet  of  American  himljer  was  used, 
wckkI  shavings  were  used  for  insulation  of  floor,  walls 
and  ceiling  for  it  was  not  deemed  feasible  to  obtain 
in  luirope  the  necessary  amount  of  cork  insulation 
without  causn'ng  a  delay  in  the  work.  The  shavings 
proved  to  be  very  excellent  insulaition,  the  engine 
room  operating  records  showing  that  the  amount  of 
refrigeration  produced,  based  on  the  number  of  cubic 
feet  refrigerated,  was  most  satisfactory  and  compared 
(|uite  favorably  with  the  results  obtained  in  the  best 
constructed  plants  on  this  side  of  the  Atlantic. 

The  great  use  of  wood  in  ice  storage  houses  is  in 
the  frame  house  of'  which  there  are  examples  all  over 
the  country.  The  old  style  ice  storage  house  w-as 
built  by  placing  2x12  studs  on  about  18"  centers  with 
^"  sheathing  on  both  sides  as  the  the  wall  construc- 
tion. Sawdust  was  placed  between  the  studs  the  full 
height  of  the  wall.  Wooden  roof  trusses  rented  upon 
these  walls  and  carried  a  wooden  roof.  The  ceiling 
was  made  of  similar  construction  using  2x8  joists 
with  sawdust  between  them. 

This  type  of  construction,  however,  has  not  proven 
satisfactory  for  the  reason  tliat  in  an  ice  storage  build- 
ing where  the  temperature  inside  the  building  is  much 
lower  than  the  temperature  ouLside  the  building,  there 
is  always  the  tendency  for  water  to  condense  in  the 
insulation,  causing  the  sawdust  to  become  water- 
soaked.  In  a  few  years  the  insulation  proves  worth- 
less. Rot  begins  on  the  wootl  supports,  and  in  a  few 
more  years  the  house  is  worthless. 

New  Type  of  Ice  Storage  House 

Recently  a  type  of  construction  has  been  adopted 
which  has  proven  very  satisfactory,  in  fact,  so  satis- 
factory that  the  wooden  ice  storage  house  with  wood 
insulatitm  is  practically  as  efficient  as  the  fire-proof 
ice  storage  house  with  cork  insulation  and  the  price 
is  much  less.  The  construction  which  is  used  is 
about  as  follows : — 

2  X  12  studs  are  used  as  in  the  old  type  of  con- 
struction but  those  studs  are  coated  with  liquid  as- 
phalt. Two  layers  of  sheathing  with  two  layers  of 
waterproofed  insulation  paper  between  are  placed  on 
both  sides  of  the  studs.  The  insulation  which  is 
placed  between  the  studs  is  more  in  the  form  of  shav- 
ings than  sawdust — often  the  two  are  mixed.  The 
roof  construction,  too,  is  much  the  same  as  in  the 
old  tyi)e  construction,  wlith  the  excejjtion  that  at  the 
ceiling  the  shavings  are  not  covered  but  left  exposed. 
Two  layers  of  sheathing  with  two  layers  of  insulation 
paper  between  are  placed  under  the  joists. 

With  this  type  of  construction,  it  is  not  possible 
for  moisture  to  i)ass  into  the  insulation  and  where 
shavings  are  kci)t  free  from  moisture,  they  are  very 
elTective :  rot  does  not  occur  in  the  lumber  and  the 
life  of  the  building  is  very  materially  lengthened. 
These  houses  are  built  from'  30  ft.  to  40  ft.  in  height 
and  in  widths  up  to  60  ft.  The  modern  tendency 
seems  to  be  to  have  houses  built  in  multiples  of  30  ft. 
in  width.  With  this  arrangement,  one  portion  of  the 
house  can  be  emptied  without  disturbing  the  ice  in 
the  other  jwrtion. 

It  may  be  interesting,  in  this  connection,  to  recall 
that  the  floors  of  the  first  cold  .-storage  house  erected 
in  France  in  1918  at  Gieores  were  supported  on  large 
w(K)den  girders  carrying  joists,  the  latter  being  sheaved 
underneath  and  then  filled  with  shavings.  Over  the 
joists  felt  paper  was  laid  to  keep  out  moisture  and 
then  several  thicknesses  of  dressed  and  matched  lum- 


ber with  alternate  layers  of  this  felt  paper  were  put 
down.  The  ceilings  consi.sted  of  .several  thicknesses 
of  lumber  with  air  spaces  and  felt  paper  and  above 
the  ceiling  was  placed,  l(K>sely,  about  12  inches  of 
shavings. 

Wood  Must  Be  Wbterproofed 
When  using  wood  in  an  ice  storage  house  or,  for 
that  matter,  in  any  building  where  cold  storage  tem- 
peratures are  maintained,  it  is  very  important  that 
wood  which  passes  through  insulation  be  waterproof- 
ed in  some  way.  There  are  many  wood  preservative 
comjjounds  on  the  market,  all  of  which  are  very  good. 
The  use  of  pure  creosote  oil  is  about  as  effective  as 
any. 

Passing  now  to  the  phase  of  the  subject  dealing 
with  the  matter  of  specifying,  I  wish  to  give  you  a 
few  facts  in  the  hope  that  they  will  enable  you  to 
appreciate  some  of  the  problems  involved  in  ordering 
suitable  structural  material. 

In  order  to  secure  material  that  is  suitable  for  the 
framing  on  the  walls,  roof,  and  other  portions  of  the 
building,  it  is  essential  for  the  purchaser  to  know 
something  about  the  characteristics  of  structural  tim- 
ber. Determination  of  the  most  suitable  grade  of 
lumber  is  the  most  important  and  perhaps  the  most 
]>erplexing  problem  to  be  settled,  for  the  diversity  of 
grades  commonly  used  in  commercial  practice  is  very 
confusing  to  the  average  layman. 

It  is  a  problem  to  know  whether  to  order  select 
structural,  merchantable,  or  square  edge  and  sound 
.Southern  pine,  selected  common  or  No.  1  common, 
Douglas  fir  or  prime  merchantable,  or  standard  pine, 
from  the  regions  in  Florida,  Georgia,  and  the  Caro- 
linas,  and  it  is  exceedingly  diflficult  for  the  layman  to 
appreciate  the  difference  between  the  various  grades 
of  common  lumber. 

But  the  purchaser  is  not  the  only  one  who  realizes 
the  difficulties  which  present  methods  give  rise  to. 
Lumber  manufacturers  are  keenly  alive  to  the  neces- 
sity for  the  development  of  a  siimplified,  unified  sys- 
tem of  grading  rules,  and  the  whole  industry,  working 
as  a  unit,  is  now  making  a  very  determined  effort  to 
develop  a  grading  nomenclature  which  will  make  it 
easier  for  the  uninitiated  to  purchase  lumber.  There 
are,  however,  many  difficulties  involved  in  the  pre- 
paration of  a  standard  or  simplified  set  of  grading 
rules  for  lumber  and  timber.  The  field  is  so  large 
and  the  manufacturing  practice  so  diversified  that 
there  would  be  little  hope  of  making  real  i)rogjess 
unless  the  various  interests  involved  showed  a  dis- 
posiition  to  give  and  take.  This  disposition  seems  to 
be  the  order  of  the  day.  All  branches  of  the  indus- 
try— not  only  the  manufacturer,  but  the  distributor, 
the  wholesaler,  and  the  retailer — are  sitting  down  at 
a  common  council  table  and  discussing  this  problem 
of  the  standardization  of  grades  and  the  standardiza- 
tion of  sizes,  and  the  unification  of  all  of  the  diverse 
practices  existing  in  the  industry  today  which  are 
so  perplexing  to  the  buyer. 

The  iJurpose  of  grading  rules  is  to  provide  a  logic- 
al specification  by  which  the  log-run  product  can  be 
separated  into  different  divisions  or  grades,  so  that 
the  product  of  the  mill  can  be  placed  at  the  disposal 
of  the  consuming  public  so  divided  that  the  grades 
which  you  buy  will  be  those  which  are  best  suited  to 
your  specific  requirements. 

Requirements  of  Structural  Timber 
Without  going  into  a  discussion  of  the  merits  of 
various  grades,  I  should  like  to  speak  for  a  few  min- 
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utes  about  some  of  the  basic  characteristics  which 
should  be  given  conslideration  in  selecting  lumber  or 
timber  for  structural  uses.  It  has  been  found  from 
intensive  series  of  tests  that  the  strength  of  wood 
depends  on  density,  defects,  and  moisture,  so  that  it 
becomes  necessary  to  find  some  visual  method  of 
classifying  timbers  according  to  the  degree  in  which 
they  are  influenced  by  these  factors.  Plotted  graphs 
based  upon  the  results  of  tests  indicate  that  as  the 
specific  graviity  or  dry  weight  increases  the  strength 
also  increases  in  a  fairly  uniform  manner.  Density, 
however,  is  a  factor  that  cannot  be  determined  from 
inspection,  so  it  becomes  necessary  to  find  some  meth- 
od of  estimating  it.  This  is  done  by  making  use  of 
the  varying  proportion  of  summerwood  (the  hard 
dark  portion  of  the  annual  ring)  and  springwood  (the 
light  soft  portion  of  the  ring)  in  different  timbers. 

In  tests  made  on  a  number  of  small  pieces  of  sum- 
merwood and  springwood  whittled  out  separately 
from  wide  ringed  pieces  of  loblolly  pine,  the  strength 
and  denslity  of  the  summerwood  came  very  close  to 
being  twice  that  of  the  springwood,  so  that  the  per- 
centage of  summerwood  in  the  annual  rings  is  an  in- 
dication of  weight  and  strength. 

Another  point  in  connection  with  estimating  dens- 
ity from  the  proportion  of  summerwood  is  the  con- 
trast lin  quality  between  the  summerwood  and  spring- 
wood.  Numerous  tests  have  shown  that  in  the  heavi- 
er and  stronger  material  this  contrast  is  sharp,  con- 
sequently it  becomes  necessarj'  to  draw  up  the  sum- 
merwood requirements  for  high-grade  material  so 
that  they  will  include  a  requirement  for  sharpness  in 
contrast  between  summerwood  and  springwood  ex- 
cept in  those  cases  where  the  proportion  of  summer- 
wood  considerably  exceeds  the  required  minimum. 
The  requirements  of  one-third  summerwood  in  the 
annual  rings  has  proved  from  tests  and  in  trials  un- 
der commercial  conditions  to  give  high-grade  ma- 
terial, provided  that  certain  requirements  as  to  de- 
fects are  also  considered. 

In  estimating  density  from  summerwood  it  would 
be  manifestly  impracticable  from  a  standpoint  of  time 
for  an  inspector  to  consider  the  whole  cross  section 
of  large  size  timbers.  It  would  also  be  impossible  in 
a  large  number  of  cases  for  him  to  estimate  accurate- 
ly the  summerwood  in  the  outer  portions  of  the  piece 
on  account  of  the  fineness  of  the  rings.  To  get 
around  this  difiicully  it  has  been  decided,  for  exam- 
ple, to  use  the  zone  including  the  third,  fourth,  and 
fifth  inch  from  the  center  for  estimating  the  summer- 
wood  in  Southern  pine.  This  portion  of  the  timber 
in  Southern  pine  is  the  most  easily  measured  or  esti- 
mated, and  has  proven  to  be  very  representative  of 
th.e  entire  cross  section.  In  the  Douglas  fir  the  dis- 
tance over  which  the  summerwood  percentage  is ' 
measured  is  different  than  it  is  in  Southern  pine,  due 
to  the  nature  of  Douglas  fir  growth.  A  measurement 
taken  over  the  third,  fourth,  and  fifth  inches  from  the 
pith  in  Douglas  fir  would  not  be  at  all  representative 
of  the  best  timber  that  the  fir  log  contained  because 
the  most  dense  growth  in  the  species  occurs  ten  or 
twelve  inches  from  the  center. 

Effect  of  Knots  and  Other  Defects 

The  influence  of  knots,  checks,  shakes,  and  crook- 
ed grain  on  the  strength  of  structural  timber  depends 
upon  the  character,  the  size,  and  the  location  of  such 
defects.  The  most  dangerous  knots  in  a  beam  from 
the  standpoint  of  strength  are  those  on  the  lower 
side  near  the  middle  of  the  span.    The  next  most  dan- 


gerous knots  are  those  on  the  upper  side  near  the 
middle  of  the  span.  Knots  along  the  center  line  of 
the  height  of  the  beam,  in  general,  have  but  little 
efifect  upon  the  strength.  Checks  and  shakes  have 
greater  or  less  weakening  effect  according  to  the 
proximity  to  the  center  horizontal  plane  due  to  their 
tendency  to  weaken  the  resistance  of  the  beam  to 
horizontal  shear.  The  effect  of  crooked  grain  on  the 
strength  depends  on  its  degree,  and,  like  knots,  it  is 
most  serious  when  near  the  center  of  the  beam  on 
the  lower  side. 

The  efifect  of  moisture  on  the  strength  of  small 
clear  test  pieces  is  very  marked.  In  the  large  timbers 
ordinarily  used  for  structural  purposes,  however,  the 
checks  and  shakes  generally  introduced  in  the  drying 
process  frequently  ofifset  any  lincrease  in  the  strength 
of  the  wood  itself,  so  that  in  any  heavy  structural 
material  it  is  not  considered  good  practice  to  allow 
higher  stress  values  for  dry  than  for  green  material. 

I  shall  not  attempt  to  discuss  the  question  of  suit- 
able species  for  lining  or  insulating  purposes  more 
than  to  say  that  ash  is  very  suitable  for  such  use  be- 
cause of  its  high  insulating  qualities.  Cypress  is  also 
used  extensively  because  besides  hav"ing  good  insu- 
lating qualities  it  is  lasting.  Brick  may  also  be  men- 
tioned as  a  suitable  wood  along  with  cork  pine  and 
poplar. 


Importance  of  the  Port  of  Montreal 

Mr.  T.  W.  Harvie,  chief  engineer  of  the  port  of 
Montreal  in  a  recent  paper  before  the  Engineering 
Institute  spoke  of  the  harbor  development  which  is 
virtually  the  history  of  this  city  to  metropolitan 
stature. 

Today  Montreal  is  the  greatest  grain  exporting 
city  in  the  world,  and  though  one  thousand  miles 
from  the  sea,  is  not  only  the  greatest  inland  port  in 
the  world  but  at  the  same  time  is  nearer  Europe  than 
any  other  sea  port  on  the  entire  Atlantic  seabord. 

Among  some  of  the  newer  features  of  the  har- 
bor Mr.  Harvie  spoke  of  a  complete  electric  power 
plant  which  lights  the  entire  port  and  from  which 
power  could  be  derived  to  electrify  sixty-five  miles 
of  harbor  railway  terminals,  operated  by  the  Har- 
bor Board  and  which  will  serve  every  shed  and  berth, 
and  provide  access  to  every  part  of  the  harbor  for 
all   transcontinental   railways   in   the   Dominion. 

The  electrification  of  the  tracks  is  close  to  com- 
pletion, when  they  will  be  able  to  handle  1,800  cars 
per  day. 

It  is  interesting  to  know  that  Montreal  now  has 
seventh  place  among  the  great  shipping  cities  of  the 
world.  New  York,  Liverpool,  London,  Hamburg,  An- 
twerp and  Marseilles  in  the  order  named  still  stand- 
ing ahead.  It  is  hoped  with  the  addition  of  the  new 
cold  storage  plant  at  a  cost  of  $2,250,000  to  the  har- 
bor, and  the  gradual  development  of  the  Canadian 
and  the  United  States  West,  to  which  Montreal  is 
connected  through  a  complete  system  of  canal,  river 
and  lake  navigation,  and  through  which  a  corres-f 
pondingly  great  increase  of  shipping  is  sure  to  come 
in  cold  storage  exports,  the  capacity  of  the  harbor 
will  be  able  to  keep  pace  and  even  better  her  pre 
sent  proud  position. 

Mr.  Harvie,  speaking  of  future  developments  con 
sidered  it  was  time  to  formulate  a  new  plan,  cover 
ing  a  number  of  years,  which  could  be  carried  out  in 
a  systematic  way,  as  the  plans  of  the  past  had  been 
completed. 
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A  Contractor's  Transportation  Difficulties 

What  Interferes  With  the  Unloading  of  Cars — How  Uncontrollable  Circum- 
stances Are  Overcome — The  "Average  Agreement"  and  Its 
Advantages  and  Disadvantages 

By  HARRY  S.  ELKINS  * 


livery  shipper  is  entitled  to  a  reasonable  time 
within  which  to  load  or  unload  a  car.  The  rules  of 
the  carrier  uniformly  allows  48  hours  for  that  pur- 
pose. There  are,  however,  circumstances  in  which 
it  is  im[)ossi])le  to  release  cars  in  that  lenj^th  of  time. 

.  Bunching   and   Weather  Interference 

For  example,  sand  and  gravel  may  be  frozen  and 

ini|)ossihle  to  move  by  ordinary  methods,  heating  by 
steam  l)eing  necessary  to  put  the  material  into  con- 
dition for  unh^ading.  .Mso  floods  or  snow  make  it 
impossible  to  reach  a  car  and  unload  it  within  the 
4X-hour  ])eriod.  h'or  detention  beyond  that  number 
of  hours,  when  due  to  weather  interference,  addition- 
al time  will  be  allowed  where  a  claim  is  presented 
within  30  days  after  the  demurrage  l)ill  is  rendered 
and  the  circumstances  are  fully  set  forth  and  the  car- 
rier satisfied,  as  to  the  truth  of  the  claim.  Where  the 
ni.'ilerial  is  frozen  and  more  than  48  hours  are  requir- 
ed to  thaw  and  rem(i\e  it,  the  tariffs  provide  that  a 
written  notice  of  the  frozen  condition  of  the  material 
must  be  given  to  the  carrier's  agent.  The  bunch- 
ing of  cars  by  carriers  at  point  of  origin,  en  route,  or 
at  destination,  and  delivery  of  an  unusual  number 
of  cars  at  one  time,  often  make  it  impossible  for  the 
consignee  to  unload  each  car  within  48  hours.  The 
rules  usually  provide  that,  where  cars  are  bunched 
by  reason  of  delay  or  irregularity  of  carriers  in  filling 
orders  for  cars,  the  shi])i)er  will  be  allowed  such 
free  time  for  loading  as  he  would  have  been  entitled 
to,  had  cars  been  placed  as  ordered.  The  consignee 
will  be  allowed  such  additional  free  time  for  unload- 
ing as  he  would  ha\e  been  entitled  todiad  the  cars  not 
been  bunched,  except  that  where,  for  e.\ami)le,  he 
unloads  a  car  in  24  hours,  he  is  not  gi\en  credit  on 
■•mother  car  for  the  remaining  portti'on  of  the  48  hours 
free  time — the  free  time  on  the  next  car  beginning 
the  first  7:00  a.m.  after  the  preceding  car  was  nn- 
Inafled. 

The    Average    Agreement 

.Many  constructors  are  parties  to  the  average 
agreement.  The  purpose  of  that  agreement  is  to  i)er- 
mit  the  cinstructor  to  use  the  day  he  has  earned  b)' 
uiiln.-iding  a  car  in  24  hours  as  an  offset  on  a  car 
wliich  he  does  not  unload  within  the  48-hours  or 
two-day  period.  In  other  words,  where  he  unloads 
.1  car  with  24  hours  or  one  day,  when  the  rules  pro- 
\  idc  two  days  for  uidoading,  he  obtains  a  credit  for 
one  day  to  ai)ply  on  a  car  that  is  not  unloaded  in  that 
time.  Obviously,  the  opportunity  to  earn  credits  by 
means  of  which  he  may  escape  demurrage  charges  is 
attracti\e  to  many  shippers.  It  is  an  incentive  offer- 
ed by  the  carriers  to  obtain  prompt  return  of  equip- 
ment. 

Not  Necessarily  an  Advantage 

I'rom  the  standpoint  of  the  ship])er,  or  consignee, 
tile  aver.ige  agreement  is  not  always  an  advantage; 
but   to  many   industries  it   is   practically   a   necessity. 

"   In  "Thp  Constructor." 


Its  efficiency  depends  upon  the  circumstances  of  the 
])articular  situation  No  constructor  should  enter  into 
the  agreement  merely  because  of  its  credit  features. 
Many  industries  receive  freight  in  large  quantities, 
.sometimes  in  trainloads,  and  it  would  be  an  impossi- 
bility to  unload  each  car  within  48  hours.  Yet  if  a 
number  are  unloaded  in  24  hours,  sufficient  credit 
may  be  obtained  to  offset  the  demurrage  that  other- 
wise accrue  on  those  cars  detained  more  than  48 
hours. 

.Suppose  that  there  is  placed  on  a  switch  track 
for  unloading  a  trainload  of  material  that  extends 
beyond  the  unloading  point,  and  suppose  that,  before 
unloading  is  completed,  a  second  trainload  is  brought 
in.  Then  the  remaining  cars  must  be  moved  to  the 
extreme  end  of  the  yard  to  make  room  for  the  later 
arrival.  Unless  the  older  cars  are  shifted  out.  which 
is  a  cumbersome  o])eration  and  frequently  not  done, 
demurrage  would  quickly  accrue  on  such  cars  under 
the  48-hour  rule;  while  under  the  average  agreement, 
credits  would  ])robably  be  earned  to  offset  any  pos- 
sible demurrage.  The  agreement  is  a  necessity  to 
steel  mills,  blast  furnaces,  and  other  large  industries. 
Hut  where  cars  are  not  received  in  such  large  num- 
bers the  disadvantage  may  easily  outweigh  the  ad- 
vantage. 

It  is  doubtful  if  there  are  many  constructors  who 
receive  cars  in  sufficiently  large  quantities  or  whose 
facilities  are  such  as  to  warrant  being  parties  to  such 
an  agreement.     It  gives,  but  it  also  takes  away. 

Advantage  of  No  Agreement 
Where  there  is  no  agreement,  weather  interfer- 
ence and  bunching  of  cars  are  accepted  as  extenuating 
circumstances  and  demurrage  is  waived.  But  under 
the  average  agreement  the  shipper,  if  demurrage  is 
to  be  avoided  on  cars  so  detained,  must  earn  sufficient 
credits  to  offset  the  d(;tention.  If  he  has  been  receiv- 
ing an  average  of  one  or  two  cars  a  day  and  suddenly 
there  is  a  suspension  in  deliveries  so  that  he  receives 
no  cars  and  then  he  receives  ten  cars  in  one  day.  un- 
less he  makes  unusual  efforts,  he  will  find  it  impos- 
sible to  avoid  demurrage;  whereas,  if  he  had  not 
been  working  under  the  average  agreement,  he  could 
have  avoided  demurrage  under  the  bunching  rule. 
One  of  the  purposes  of  the  agreement  was  to  make 
it  ini|>ossil)le  for  the  shipjiers.  who  are  parties,  to 
obtain  exemption  because  of  bimching  and  weather 
inference.  Where  a  consignee's  men  are  prevented  by 
weather  conditions  from  loading  or  unloading,  he  caii 
secure  exemption,  if  not  a  party  to  the  average  agree- 
ment. It  is  only  where  facilities  and  forces  for  handl- 
ing freight  are  ample  under  all  conditions  that  it  is 
wise  to  be  a  ])arty  to  the  average  agreement.  Where 
the  space  for  loading  and  unloading  is  not  large,  the 
number  of  cars  handled  daily  is  small,  and  where  the 
men  and  equipment  provided  for  handling  the  freight 
are  not  capable  of  sudden  expansion  and  contraction 
in  numbers,  being  merely  sufficient  for  current  needs, 
the  average  plan  is  not  attractive.  The  demurrage 
rules   and    the   48-hour   period    were   made   with    the 
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smaller  or  average  receivers  and  shippers  in  mind, 
and  the  average  agreement  is  the  exception  of  those 
rules  for  the  benefit  of  large  receivers  and  shippers 
on  whom  the  48-hour  rule  would  be  a  heavy  burden. 
Where  an  unusual  period  of  detention  results  from 
the  bunching  of  the  cars  by  the  carrier,  there  is  no 
way  to  escape  paying  demurrage  under  the  average 
argeement  unless  through  unusual  exertions  sufficient 
cars  are  unloaded  within  24  hours  to  offset  those  de- 
tained more  than  48  hours.  Most  receivers  are  not 
in  position  to  unload  and  store  material  so  fast. 


A  New  Clam  Shell 

Dredging  contractors  and  construction  engineers 
will  be  interested  in  a  new  clam  shell  which  works 
entirely  on  one  running  cable  and  opens  and  closes 
automatically.  The  inventor,  Mr.  Edward  Woolley, 
332  Atlas  Avenue,  Toronto,  a  hoisting  engineer  of 
long  experience,  claims  that  the  new  equipment  will 
perform  100  per  cent  more  work  in  a  given  time  than 
existing  types  of  clam  shells.  The  new  device  appears 
to  be  very  simply  arranged  and  in  the  hands  of  an 
experienced  hoisting  operator  will  involve  no  diffi- 
culties in  operation.  The  engineer  simply  winds  in 
the  one  cable  until  the  bucket  is  at  its  dumping 
height,   when   he   swings   around   the   boom   into    the 


dumping  position,  slacks  the  cable  a  little  and  the 
bucket  discharges  its  load.  He  then  swings  back  the 
boom  and  begins  to  lower,  the  clam  shell  remaining 
open  until  its  teeth  touch  the  material  to  be  dredged, 
when  it  immediately  sets  itself  for  closing.  It  is  said 
that  this  clam  shell  has  an  especial  advantage  in  un- 
der-water  operations,  inasmuch  as  the  operator  can- 
not close  the  bucket  by  mistake  before  it  reaches  the 
material  to  be  raised.  The  fact  that  it  has  one  run- 
ning cable  instead  of  two  is  obviously  an  advantage. 
Mr.  Wbolley  was  lead  to  study  out  this  invention 
after  considerable  experience  with  dredging  equip- 
ment of  all  kinds  and  a  realization  of  the  disadvant- 
ages under  which  many  an  operating  engineer  is  plac- 
ed in  having  to  control  two  levers  with  one  hand 
while  he  swings  the  boom  with  the  other,  very  often 
resulting  in  dumping  the  material  in  the  wrong  place 
or  allowing  the  clam  to  close  before  reaching  the  ma- 
terial to  be  raised. 


A.  Walter  Allen,  15  Euclid  Avenue,  Ottawa,  heat- 
ing and  plumbing  engineer,  reports  being  very  busy. 
He  has  heating  and  plumbing  contracts  for  a  resi- 
dence for  T.  J.  Somerville  on  Riverdale  Avenue;  a 
double  residence  for  J.  MacCallum  on  Pansy  AvenuC; 
also  a  double  resiidence  for  E.  Brouse  on  Carlyle 
Avenue. 


Wages    Current    in 
Industry  in  Canada, 


ttie    Building 
August,     1922 


Rates  per  hour,  a^  reported  to  the  Association  of  Canadian 
Building  and  Construction  Industries,  44  Central  Chambers, 
Elgin  Street,  Ottawa,  Canada. 
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Better  Equipment  for  the  Contractor 

Two  Viewpoints,  Supplementing  Those  in  the  Last  Issue,  as  Expressed 
at  a  Joint  Conference  of  Contractors  and  Manufacturers 


Repair  Parts  For  Mixers 

By  M.  G.  W.  Pollock,  T.  L.  Smith  Co.,  Chicago 

We  have  H^een  in  the  mixing  game  for  some  22 
years.  In  that  time,  we  have  adopted  a  definite  poli- 
cy regarding  C.  O.  D.  orders  on  repair  parts.  We  feel 
that  the  man  who  is  ordering  that  part  ihas  to  have 
it  as  quickly  as  possible,  and  we  sent  it  to  him  and 
arrange  the  matter  of  collection  later.  Our  i)roduct 
is  sold  largely  through  agents  handling  other  equip- 
ment, carrying  a  set  of  parts  and  equipment.  In  the 
case  of  big  jobs,  where  there  are  one  or  two  of  our 
mi.xers  on  the  work,  we  suggest  to  the  contractor 
that  it  would  be  a  good  thing  to  have  us  make  up  a 
set  of  parts  that  we  think  would  be  most  needed,  and 
we  send  those  parts  on  to  the  contractor.  At  the  end 
of  tlie  job,  if  this  contractor  has  not  found  it  necessary 
to  use  any  of  these  rejjair  parts,  we  are  always  glad 
and  willing  to  take  them  back ;  provided,  of  course, 
they  are  unused  parts.  This  has  saved  a  great  deal 
of  money  for  us,  and  much  grief  for  the  contractor, 
who  otherwise  would  not  get  his  repair  i)art  when  he 
wants  it. 

We  insist  that  the  contractor,  in  ordering  the 
parts,  give  us  the  shop  number  of  the  mixer  for  which 
he  wants  parts.  As  is  the  case  with  every  other 
manufacturer  who  endeavors  to  keep  up-to-date,  we 
have  tried  to  make  improvements  on  our  models,  and 
every  machine  goes  through  a  process  of  refinement. 
The  difficulty  is  that  there  may  be  a  contractor  who 
has  a  model  made  ten  or  twelve  years  ago.  If  he 
docs  not  give  us  the  number,  we  have  to  guess  which 
one  of  the  machines  he  wants  the  parts  for. 

Machines    Change    Hands 

Another  question  is  the  matter  of  machines  chang- 
ing hands.  If  we  sell  a  customer  a  certain  mixer,  we 
have  the  shop  number  of  that  mixer,  and  a  record 
showing  to  whom  it  was  sold.  If  we  get  a  repair  or- 
der from  a  contractor  who  has  purchased  the  machine 
from  some  other  man,  and  he  says  that  he  has  a  Smith 
21-F  model  and  wants  a  driving  pinion  or  something 
of  that  sort,  we  have  no  record  of  his  ever  having 
been  a  purchaser  of  a  Smith  mixer.  That  makes  it 
necessary  for  us  to  go  to  him  and  find  out. 

Every  salesman  realizes  the  importance  of  keeping 
machines  in  the  field  going.  We  have  co-ordinated 
our  repair  department  and  sales  department  and  put 
them  in  charge  of  one  man.  We  realize  that  in  mak- 
ing a  sale,  unless  we  give  service  as  well,  the  sale 
will  not  be  permanently  made,  or  we  will  never  make 
another  to  the  same  party.  In  the  past,  the  repair  de- 
partment, which  has  been  in  charge  of  the  repair  man, 
always  had  the  in.side  viewpoint.  On  the  other  hand, 
the  sales  department  man  gets  out  in  contact  with  the 
contractors  and  knows  their  viewpoint,  and  as  a  re- 
sult, the  sales  department  man  is  the  fellow  who  gets 
all  the  grief  if  the  contractor  shuts  down.  The  sales- 
man realizes  what  it  means  to  shut  down  for  a  few 
hours  or  even  a  day's  time,  and  he  is  more  apt  to  take 
care  of  the  repair  part  orders  and  rush  them  through. 

We  have  always  made  it  a  point  in  our  firm  to 


send  two  repair  part  catalogs;  one  catalog  goes  with 
the  mixer  and  the  second  catalog  goes  with  the  bill 
of  lading  to  the  contractor;  if  the  catalog  on  the  job 
is  lost,  the  other  catalog  may  possibly  be  at  hand, 
and  in  that  way  we  have  two  check-ups  on  repair 
orders. 

Advertising 
It  has  been  the  policy  of  the  comjjany  for  18  years 
to  publish  only  such  data  as  we  could  guarantee  to 
be  true,  and  that  has  been  taken  from  the  reports  of 
county  engineers  or  inspectors  on  various  jobs  or 
from  the  log  records  of  the  contractor  himself.  We 
realize,  as  any  other  manufacturer  does,  that  mis- 
statements of  any  sort  react  on  the  manufacturer  in 
a  hurtful  way.  The  manufacturer  may  sell  a  con- 
tractor once  on  the  basis  of  an  extravagant  claim, 
but  he  will  never  do  it  the  second  time.  On  the  ques- 
tion of  performance  records  and  photographs,  it  seems 
to  me  that  manufacturers  getting  photographs  should 
consider  the  question  of  the  extent  of  the  use  of  his 
machine.  Unquestionably  photographs  are  very  help- 
ful from  the  contractor's  standpoint.  He  sees  differ- 
ent photographs;  he  will  see  how  John  Jones  does 
his  job,  with  possibly  one  or  two  elevations;  he  will 
see  how  the  other  contractor  is  doing  the  work  with 
actual  installations ;  and  that  cannot  help  but  be  of 
great  benefit  to  the  manufacturer  for  that  very  reason. 
In  examining  the  photographs,  he  will  see  a  new  way 
of  handling  material,  a  new  way  of  handling  or  oper- 
ating equipment ;  and  we  feel  that  it  is  the  biggest  ad- 
vantage that  there  is  in  the  use  of  photographs  of 
machinery  in  actual  performance. 


Service  and  Standardization 

By  W.  G.  Hill,  Samuel  Gamble  Co.,  Erie,  Pa. 

I  think  I  should  tell  how  the  contractor  can  help 
the  manufacturer  instead  of  how  the  manufacturer 
can  aid  the  contractor.  It  seems  that  we  do  not  or- 
der things  correctly  or  right,  and  they  don't  know 
what  we  mant  when  we  do  order  them.  I  am  going 
to  grant  the  manufacturers  that  argument,  because 
I  know  it  is  true.  It  is  true  with  almost  every  high- 
way builder  that  I  have  come  in  contact  with,  wheth- 
er large  or  small.  It  is  a  condition  that  can  be  easily 
rectified  by  a  combination  of  our  two  interests. 

On  the  question  of  how  the  manufacturer  dis- 
tributes his  product,  I  want  to  give  you  one  thought, 
based  on  personal  experience.  1  am  absolutely  a  be- 
liever in  a  branch  office.  We  do  not  like  to  deal  with 
a  broker  or  a  jobber  or  agents,  unless  that  agent  is 
large  enough  to  have  a  branch  office  and  a  stock  of 
supplies  on  hand.  Speaking  for  my  own  firm,  in 
general,  unconsciously  we  are  buying  our  equipment 
from  the  manufacturer  who  is  the  nearest  to  where 
we  live  and  the  territory  in  which  we  work.  That 
is  an  answer  to  you  manufacturers  as  to  whether 
you  ought  to  have  a  jobber  or  a  dealer,  or  how  else 
you  ought  to  arrange  it. 

The  highway  program  is  a  new  one,  the  high- 
way contractor  is  fairly  new,  and  the  demands  from 
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that  division  of  our  big  industry  have  been  new  and 
development  very  rapid.  To  my  mind  the  manufac- 
turer of  road  building  equipment  has  not  met  the 
equipment  situation  in  the  su]jplying  of  repair  parts, 
except  in  a  -few  instances. 

The   question   of   the    publication    of   advertising 
matter  is  not  so  much  a  question  of  the  advertising 


Ideas  That  Will  Ensure  Better 
Construction  Equipment 

For   Contractors 

(a)  In  opening  field  offices: 

1.  Notify   mannfacturer   of    such    action. 

2.  Advise  manufacturer  to  honor   field   super- 

intendent's   orders. 

3.  Advise  manufacturer  what   machinery   will 

be   used   in   this   territory. 

4.  Get  new   repair  catalogs   for  all   machinery 

used   on   the  job. 

(b)  Specify    distinctly    in    all    repair    part    orders, 

by  letters  or  telegraphs,  name  and  address 
of  home  office,  number  of  machines  and  of 
part,   type   of   machine,   description   of   part. 

(c)  Give    credit    information    on   subcontracators 

to   facilitate   shipments   of  repair  parts. 

(d)  Help   manufacturers   work   out   improvements 

on   machinery. 

(e)  Make   suggestions  on   how   repair  parts   cata- 

logs   may    be    saved. 

(f)  Standardize   scope   of   local   and    national   or- 

ganization  publications. 

For  Manufacturers 

(a)  Number  all  parts. 

(b)  Place  metal  tag  on  machine  listing  numbers 

of   more    important   parts. 

(c)  Send    two    repair    parts    catalogs    with    each 

shipment  of  new  machine,  one  with  ma- 
chine and  one  to  home  office. 

(d)  Provide   protected   place   in    machine    for   re- 

pair parts  catalog. 
(e).  Supply    more     information     re.^arding     spare 
parts. 

(f)  Pul)lish    no    misleading    cost    data    in    adver- 

tisements. 

(g)  Make   arrangements    to    ship    all    repair    part 

orders  same  day. 

(h)  Print  all  catalogs  and  other  matter  stand- 
ard   size   for  ifiling. 

(i)  When  in  doubt  about  size  or  style  of  part 
ordered,  ship  all  and  allow  contractor  to 
return    what   is   not   needed. 

(j)  Ship  to  job  such  repair  parts  as  might  be 
needed,  and  allow  contractor  to  return 
those   not  used. 

For  Both 

(a)  Adopt    standard    specifications    for:    shovels, 

concrete  mixers,  steam  shovels,  locomo- 
tive cranes,  hoisting  engines,  grading  equip- 
ment, road  graders,  dump  wagons,  etc.,  etc. 

(b)  Adopt    standard    repair   part    order    card    for 

use  in  ordering  new  parts. 

(c)  Secure    standardization    of    requirements    of 

public  works  departments  of  different 
States. 


as  of  what  kind  of  advertising  it  is.  Just  before  1 
left  home,  1  picked  u])  a  pamphlet  showing  that  a 
certain  type  of  equipment  had  done  so  much  work, 
not  only  did  it  do  that  much  work  in  Iowa  and  in 
Michigan,  but  did  it  within  25  miles  of  where  [  live. 
I  read  the  article  and  took  twice  the  time  to  find  out 
under  what  conditions  that  enormous  amount  of  work 
was  performed  by  this  wonderful  piece  of  machmery. 
I  found  that  they  spent  two  days  getting  ready  to 
make  this  record,  were  shut  down  five  days  after- 
wards, and  it  cost  $1,100  to  rebuild  their  apparatus. 

The  Wrong  Kind  of  Advertising 
Now,  that  kind  of  advertising  is  wrong.  When- 
ever you  say  you  have  a  shovel  that  will  work  with 
a  one-handed  man,  or  a  wheelbarrow  that  will  run 
without  a  round  wheel,  or  a  mixer  or  any  other  type 
of  machine  that  will  do  the  impossible,  it  is  wrong, 
and  it  is  not  going  to  sell  equipment  ten  years  from 
now. 

1  don't  believe  that  the  equipment  manufacturers 
will  find  the  contractor  unwilling  to  co-operate  with 
him  on  photographs  on  some  particular  type  of  work 
with  some  particular  equipment.  So  far  as  our  com- 
])any  is  concerned,  we  have  co-operated  with  a  num- 
ber of  our  eqiripment  people  cm  this  very  item;  but 
we  will  not  allow  the  equipment  man  to  send  an  ad- 
vertising agent  to  our  company  to  secure  photo- 
graphs and  secure  certain  records  on  which  he  will 
elaborate  and  misinform  the  next  man.  We  are  al- 
ways ready  and  willing  to  tell  the  next  customer 
whether  your  equipment  has  been  satisfactory  or  not. 
In  fact,  our  policy  is,  if  it  is  satisfactory,  we  tell  him; 
if  it  has  not  been  satisfactory,  we  usually  keep  quiet. 

Standardization  Equipment 
I 'know  of  no  field  where  the  standardization  of 
types  of  equipment  is  more  important  than  in  high- 
way work.  While  we  are  standardizing  or  w.hile  we 
hope  to  standardize  certain  types  of  equipment  to  a 
great  extent,  why  should  not  the  contractor  and  the 
equipment  manufacturer  and  the  highway  officials  or 
engineers  standardize,  too?  I  know  the  manufac- 
turers have  developed  types  of  equipments  that  were 
good  in  New  York  State,  and  they  were  not  any  good 
in  Pennsylvania.  The  real  thing  that  is  wrong,  in  my 
mind,  is  that  we  are  not  working  with  you — helping 
you  get  that  piece  standardized,  or  you  are  not  work- 
ing with  us  to  hel])  us  get  some  piece  standardized, 
or  some  type  that  we  haven't  found  to  be  satisfactory. 
If  the  equijiment  manufacturer  and  contractor  go 
to  a  public  official  with  a  No.  1  i>iece  of  ec|uipinent, 
I  think  it  can  be  standardize<l  in  iKjt  only  one  state, 
but  in  several  states. 


I'Vyer  &  Pont,  general  contractors,  Ottawa,  Ont., 
have  conitracts  for  two  single  $5,000  residences  of 
brick  veneer  and  stucco  for  G.  G.  Jones  on  drove  and 
Ossington  Aves. ;  a  $5,000  stucco  residence  at  Rock- 
lifife  Park  for  Mrs.  Menney,  and  a  single  residence  on 
Ossington  Avenue,  irosting  between  $5,000  and  $6,000. 


I 


The  Colonial  Art  Glass  Co.,  586  Bank  Street,  Ot- 
tawa, Ont.,  are  supplying  two  memorial  windows  to 
be  placed  in  St.  Andrews  Church,  Buckingham,  Que.; 
a  large  memorial  window  for  St.  Davids  Anglican 
Church,  Wales.  Ont.,  also  all  leaded  and  art  glass 
windows  for  the  new  St.  Luke's  Anglican  Church, 
Ottawa,  Ont. 
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How  Gravel  Roads  Can  be  Made  Serviceable 

The  Gravel  Road  Still  Has  a  Useful  Purpose  to  Serve  as  a  Cheaply  Con- 
structed and  Maintained  Highway  for  Secondary 
Traffic — Construction  Methods 

By  C.  COYKENDALL 
Assistant  Chief  Engineer,  Iowa  State  Highway  Commission 


The  ty|)e  of  ini])r()venient  most  generally  practical 
for  secondary  road  systems  is  a  gravel  surfacing  or 
sand-clay  surfacing.  It  has  been  found  during  the 
past  ten  years  that  this  type  of  improvement  is  in 
general  more  economical  than  waterhound  macadam 
and  more  cheai>ly  maintained  under  modern  traffic. 
It,  therefore,  follows  that  there  is  ])rol)ahly  no  prob- 
lem deserving  of  more  thoughtful  consideration  on 
the  ])art  of  highway  engineers  than  projier  methods 
of  constructing  and  maintaining  gravel  and  sand-clay 
roads. 

In  this  discussion  no  fine  distinction  will  he  made 
between  gravel  and  sand-clay  construction.  Satis- 
factory results  can  l)e  obtained  with  either  gravel  or 
sand-clay  construction  if  available  material  is  used 
intelligently.-  (ii\cn  ideal  materials,  the  construction 
of  any  type  of  road  is  not  a  difficult  problem.  It  re- 
<|uires  a  higher  degree  of  engineering  ability  to  get 
satisfactory  results  from  the  most  available  sources 
of  material,  even  though  such  materials  may  be  gen- 
erally regarded  as  of  inferior  (|uality,  than  to  refpiire 
ideal  materials  without  consideration  as  to  the  avail- 
ability of  such  materials,  and  the  resulting  construc- 
tion costs. 

It  is  extremely  difficult  to  determine  where  the 
di\iding  line  between  the  construction  of  pavement 
and  the  construction  of  gravel  roads  should  be  drawn. 
'Inhere  arc  a  number  of  factors  that  must  be  taken  into 
c(msideration  in  making  this  determination.  Per- 
haps it  would  be  well  to  enumerate  some  of  these 
factors. 

Traffic  Considerations 

l'"irst,  and  primarily,  the  amount  of  traffic  which 
must  be  handled,  either  ])resent  traffic  which  the  high- 
way is  carrying,  or  the  traffic  that  we  can  reasonably 
anticipate  will  be  handled  as  soon  as  the  road  is  com- 
pleted. No  one  can  state  with  any  certainty  the 
exact  number  of  vehicles  which  a  gravel  road  will 
handle  in  a  satisfactory  manner.  .Ml  know  from  ex- 
l)erience  that  there  are  roads  on  which  the  traffic  can 
not  be  satisfactorily  taken  care  of  on  such  a  surface. 
Likewise  all  know  from  experience  that  there  are 
roads  of  secondary  importance  where  a  gravel  sur- 
face serves  every  need  of  the  traffic.  Between  these 
two  ])()ints,  however,'  there  are  many  situations  which 
are  not  so  easily  classified. 

\\  0  have  reached  the  conclusion  that  where  the 
(huily  traffic  is  ncrt  in  exicess  of  500  vehicles  per  day, 
we  can  quite  successfully  construct  and  maintain  a 
gravel  surface.  Where  the  traffic  is  in  excess  of  this 
amount,  however,  maintenance  costs  mount  rapidly 
and  we  are  unable  to  give  traffic  service  that  is  com- 
parable to  the  service  given  by  a  properly  constructed 
and  maintained  i)aved  road. 

Availability  of  Materials 
Second,  availability   of  materials  for  gravel   road 
construction    and    maintenance ;    also    availability    of 
materials  for  paved   road  construction  and  mainten- 
ance. 


.Availability  of  materials  determines  in  a  large 
measure  the  ec(jnomical  type  of  improvement  on  any 
road.  Where  a  good  quality  of  gravel  is  available 
lf)cally  for  gravel  surfacing  work,  it  is  economical  to 
construct  and  maintain  gravel  roads  under  conditions 
where  it  would  not  be  economical  if  all  such  material 
for  construction  and  maintenance  had  to  be  transport- 
ed a  long  distance  by  rail,  thereby  greatly  increasing 
the  cost  of  construction  and  maintenance  work.  The 
real  measure  of  the  value  of  any  type  of  road  is  the 
cost  per  ton  mile  or  vehicle  mile  to  the  users  of  the 
highway.  In  determining  this  cost  the  availability 
(if  niateria's  is  an  important  factor. 

Relative  Usability  of  the  Two  Types 

ihird,  the  relative  usability  of  the  two  types  of 
road.  In  considering  usability  we  must  take  into 
account  tractive  resistance,  satisfaction  and  conven- 
ience to  the  users  of  the  road,  and  the  safety  of  the 
road.  Often  we  are  justified  in  paving  a  road  that 
can  (|uite  economically  be  taken  care  of  by  some 
clRai)er  type  of  construction,  from  a  consideration  of 
these  factors  alone.  .All  have  had  c.\i)erience  in  driv- 
ing o\cr  a  gravel  road  where  the  surface  was  in  good 
condition,  but  the  dust  was  so  bad  that  is  constituted 
not  only  a  nuisance,  but  an  actual  menace  to  traffic. 
.Ml  have  seen  gravel  roads,  especially  during  a  long- 
continued  dry  spell,  where  the  loose  gravel  which  had 
accumulated  at  the  sides  and  on  the  shoulders  con- 
stituted a  real  menace  to  travel,  particularly  at  night 
when  meeting  or  i^assing  other  vehicles. 

Kxperiments  carried  on  by  the  Engineering  Ex- 
periment Station  at  Ames  during  the  past  year  show 
that  for  truck  traffic,  a  good  concrete  or  brick  surface 
requires  20  to  30  per  cent  less  gasoline  consumption 
jier  ton  mile  than  is  required  for  a  road  with  a  good 
gravel  surface.  Similar  conclusions  were  reached  in 
a  series  of  tests  carried  on  a  few  years  ago  by  Pro- 
fes.sor  A.  N.  Johnson,  now  with  the  University  of 
Maryland.  Hence  it  appears  that  on  account  of  less 
surface  resistance,  actual  operating  costs  to  motor 
vehicles  users  ate  less  on  a  good  paved  road  than  on 
a  good  gravel  road,  and  this  with  other  factors  that 
are  measures  of  the  usability  of  a  road  are  worthy  of 
consideration  in  determining  the  proper  type  of  im- 
provement. 

The  Time  Element 

Fourth,  the  length  of  time  that  must  necessarily 
elapse  before  a  road  can  be  paved. 

It  is  often  economical  and  expedient  to  gravel  sur- 
face a  road  where  traffic  conditions  will  justify  pave- 
ment in  order  to  provide  the  travelling  public  with 
a  usable  road  until  such  time  as  the  pavement  can  be 
constructed.  The  building  of  a  system  of  paved  high- 
ways, including  five  thousand  to  ten  thousand  miles. 
is  no  small  undertaking,  even  after  the  necessary 
legislative  action  has  been  taken  and  th?  necessary 
funds  for  financing  the  program  have  been  provided. 
It  takes  time  to  develop  an  enginetring  organization 
capable  of  properly  handling  a  large  paving  program. 
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It  takes  time  to  develop  sources  of  material  sufficient 
to  take  care  of  a  large  paving  program.  It  takes 
time  to  develop  a  contracting  organization  to  do  the 
actual  work.  The  demand  of  the  public  is  for  "usable 
roads  now."  Consequently,  in  many  instances,  we 
are  justified  in  producing  a  large  mileage  of  relative- 
ly cheap  road  which  will  give  road  users  service  dur- 
ing the  time  that  must  necessarily  elapse  before  a 
large  mileage  of  paved  roads  can  be  produced. 

Legislative  Machinery 

Fifth,  legislative  machinery  for  building  various 
types  of  road.  This  is  really  the  meat  of  the  whole 
situation.  We  can  not  build  roads  except  as  we  are 
authorized  to  do  so  by  our  state  legislatures,  and  are 
provided  with  necessary  funds.  Consequently  where 
we  are  not  authorized  to  build  paved  roads  and  where 
funds  for  financing  this  type  have  not  been  provided, 
we  must  build  the  best  type  of  road  that  has  been 
authorized  and  for  which  funds  have  been  made 
available. 

This  discussion  up  to  this  time  has  dealt  only 
with  factors  covering  the  selection  of  the  type  of  im- 
provement. We  will  assume  that  we  have  a  road 
which  is  to  be  gravel  surfaced,  and  will  give  consider- 
ation to  the  details  of  construction. 

Alignment,  Grade  and  Cross  Section 
In  gravel  surfacing  primary  roads  the  same  con- 
sideration as  to  alignment,  grade  and  cross  section 
applies  as  in  the  case  of  paving.  There  are' many 
miles  of  our  trunk  line  or  primary  road  system  that 
should  probably  be  gravel  surfaced  before  they  are 
paved.  Without  doubt,  however,  the  time  is  not  far 
distant  when  this  mileage  should  and  must  be  paved. 
Consequently  in  building  a  gravel  road  we  should 
attempt  to  determine  upon  location  and  prepare  a 
design  as  to  grade,  drainage  structures,  and  cross 
section,  which  will  prove  satisfactory  later  on  when 
the  road  is  to  be  paved.  It  is  quite  generally  recog- 
nized that  the  maximum  grade  for  primary  roads 
should  not  exceed  6  per  cent  and  should  be  made  as 
much  less  than  6  per  cent  as  topographical  conditions 
will  justify.  Horizontal  curves  should  be  held  as 
closely  as  possible  to  a  maximum  of  10  degrees. 
Right  angle  turns  should  be  rounded  with  a  curve  of 
not  less  than  200  ft.  radius,  while  a  300-ft.  minimum 
requirement  is  better.  In  so  far  as  it  is  at  all  possible, 
the  element  of  danger  at  railway  crossings  should  be 
eliminated,  either  by  grade  separation  or  relocations 
of  the  highway  which  will  eliminate  the  crossings 
entirely.  The  cross  section  should  provide  a  mini- 
mum from  28  to  30  ft.  width  between  shoulders  with 
ditches  at  least  2  ft.  below  the  shoulder  line,  and  4 
to  6  ft.  out  from  the  shoulder  line.  A  flat  bottom 
ditch  at  least  2  ft.  in  width  should  be  provided  and 
back  slopes  made  with  whatever  slope  is  required  to 
prevent  the  ditches  from  filling. 

On  secondary  roads  less  stringent  requirements 
can  be  laid  down  as  to  grade,  alignment  and  cross 
section.  Grades  and  alignment  should  be  the  best 
possible  to  secure  giving  due  consideration  to  the 
amount  of  traffic  the  road  must  carry.  The  cross 
section  will  vary  between  20  and  30  ft,  the  limits  de- 
pending upon  the  importance  of  the  road,  with  sub- 
stantially the  same  requirements  as  to  ditches  and 
back  slopes  outlined  above  for  primary  roads. 

Drainage 

Thorough  subdrainage  is  absolutely  necessary  to 
successful  gravel  road  construction  and  maintenance. 


It  is  probably  even  more  essential  on  this  type  of  con- 
struction than  on  pavement,  inasmuch  as  the  road 
surface  itself  has  so  much  less  inherent  strength. 
Subdrainage  can  be  secured  either  by  the  use  of  tile 
or  by  the  construction  of  a  grade  which  will  bring 
the  surface  of  the  road  well  above  the  ground  water 
limits.  In  all  cases  the  surface  of  the  road  should  be 
at  least  2  ft.  above  the  ground  water  level,  and  as 
much  more  than  this  as  it  is  practical  to  secure. 

Specifications  for  materials  to  be  used  for  gravel 
road  construction  should  be  broad  enough  to  admit 
any  graveling  material  which  by  intelligent  applica- 
tion can  be  successfully  used  in  road  construction. 
All  localities  are  not  in  accord  with  this,  but,  as  stated 
heretofore,  we  believe  that  it  is  necessary  to  utilize 
to  the  fullest  advantage  the  materials  that  are  avail- 
able. The  maximum  size  of  stone  should  not  exceed 
\y2  inches.  If  this  limit  is  changed,  we  would  recom- 
mend decreasing  it  rather  than  increasing  it.  The 
amount  of  binder  which  the  material  may  contain  is 
e-xtremely  variable.  As  a  general  proposition  the  less 
binder  that  is  used,  the  better.  There  are  compara- 
tively few  instances  where  it  is  justifiable  to  haul 
binder  for  any  considerable  distance,  inasmuch  as 
substantially  the  same  results  can  be  secured  by  in- 
corporating the  loam,  clay  or  gumbo  of  the  road  into 
the  surface  as  binder. 

The  amount  of  material  required  per  mile  of  road 
varies,  of  course,  with  the  type  of  road  being  im- 
proved. Ordinarily  between  1.000  and  2,000  cu.  yds. 
per  mile  is  enough.  More  material  can  be  added  from 
time  to  time  as  a  maintenance  measure.  Consequently 
it  is  not  advisable  to  place  as  a  construction  measure 
so  much  material  that  it  is  a  serious  problem  to  traffic 
to  combat  the  material. 

Construction  Procedure 

Gravel  road  construction  work  is  very  readily  han- 
dled as  a  contract  proposition  if  the  specifications  are 
properly  drawn.  The  construction  of  the  grade  and 
the  installation  of  the  necessary  drainage  structures 
and  tile  drainage  should  not  be  tied  up  to  the  same 
contract  as  the  gravel  surfacing.  Neither  should 
maintenance  by  the  contractor  over  any  considerable 
period  of  time  be  required.  The  items  included  in 
the  contract  should  be  as  few  and  as  definite  as  pos- 
sible. In  our  specifications  the  contractor  bids  on 
the  following  items :  Stripping  gravel  pits,  shaping 
subgrade  preparatory  to  receiving  the  gravel,  loading 
the  gravel  at  the  pit  and  hauling  it  one  mile  and 
spreading,  and  additional  half-mile  units  of  haul. 
The  stripping  of  pits  is  on  a  yardage  basis  with  a 
specified  amount  of  work  to  be  done. 

It  has  been  found  economical  thoroughly  to  pros- 
pect the  source  of  supply  before  contracts  are  awarded 
for  gravel  surfacing  work.  From  these  investiga- 
tions it  is  possible  to  specify  with  reasonable  accuracy 
the  amount  of  stripping  that  will  be  required,  also 
whether  or  not  the  material  must  be  screened  and 
oversized  material  crushed.  In  the  average  deposit 
where  there  is  not  a  large  amount  of  oversized  ma- 
terial, the  jjrice  bid  per  cu.  yd.  for  loading  includei^Bj 
the  removal  of  oversized  material  at  the  pit.  ^11 

All  hauls  of  less  than  one  mile  in  length  are  in- 
cluded in  the  price  bid  per  cubic  yard  for  loading  at 
the  pit,  as  is  also  the  spreading  of  the  material  upon 
the  subgrade.  When  the  haul  exceeds  one  mile  and 
is  less  than  one  and  a  half  miles  the  price  bid  for  each 
additional  half  mile  haul  is  added  to  the  unit  price  of 
loading.     Similarly  for  each  additional  half  mile  that 
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must  be  hauled  the  unit  bid  is  proportionately  in- 
creased. This  method  has  been  found  more  satis- 
factory and  less  confusing  to  contractors  than  bids 
based  on  average  yard-mile  hauls. 

Compacting  the  Gravel 

Before  the  gravel  is  dumjjed  upon  the  road  the 
subgrade  should  be  flat  and  smooth.  The  gravel 
should  then  be  dumped  either  on  the  shoulders  or  in 
the  centre,  dejjending  ujjon  the  time  of  year  that  the 
work  is  being  done,  and  then  spread  the  full  width  of 
the  road.  Ihe  material  in  the  centre  should  be  spread 
thinly  enough  that  traffic  can  travel  down  the  centre 
of  the  highway  without  serious  inconvenience,  im- 
mediately after  spreading  oj^erations  have  been  com- 
pleted. We  have  not  found  the  use  of  a  roller  prac- 
tical in  gravel  road  construction.  Our  most  satis- 
factory results  are  secured  by  allowing  the  gravel  to 
be  compacted  by  traffic,  under  continuous  and  intelli- 
gent maintenance.  By  spreading  the  gravel  so  thin 
that  traffic  is  forced  to  the  centre,  the  shoulder  lines 
are  not  destroyed  nor  is  the  element  of  danger  to 
traffic  introduced  that  is  present  when  the  gravel  is 
windrowed  down  the  centre  and  traffic  is  forced  to 
the  shoulder  line.  As  the  centre  becomes  compacted 
under  traffic,  loose  material  from  shoulders  is  worked 
toward  the  centre  of  the  road  and  the  road  gradually 
assumes  the  cross  section  intended,  that  is,  a  thick- 
ness of  5  to  7  inches  at  the  centre  line  shouldering 
out  to  a  feather  edge  near  the  shoulder  line. 

It  is  often  found  during  the  process  of  compact- 
ing the  gravel  that  the  material  used  is  deficient  in 
binding  qualities.  Usually  this  difficulty  can  be 
remedied  by  harrowing,  plowing  or  otherwise  mix- 
ing the  material  of  the  subgrade  into  the  surfacing. 
It  is  believed  advisable,  however,  to  e-xercise  con- 
siderable discretion  as  to  the  amount  of  binder  used. 
Traffic  should  not  be  seriously  inconvenienced  by 
being  forced  to  travel  for  a  long  period  over  a  loose 
gravel  road,  but  if  some  patience  is  exercised,  both 
by  the  engineer  in  charge  of  the  work  and  those  using 
the  road,  it  will  be  found  that  a  more  successful  road 
will  result  from  a  sparing  use  of  binder. 

Immediate  Maintenance 

Under  the  construction  specifications  which  have 
been  recommended,  it  is  very  difficult  to  state  where 
construction  stops  and  maintenance  work  begins.  As 
a  matter  of  fact,  it  is  recommended  that  the  main- 
tenance organization  take  over  the  road  as  soon  as 
the  gravel  has  been  placed  on  the  subgrade,  spread 
once  and  thoroughly  mixed.  The  success  of  any 
gravel  road  is  dependent  very  largely  on  the  main- 
tenance. Consequently,  as  soon  as  the  gravel  has 
been  placed  a  well  organized  maintenance  crew 
should  be  in  position  to  take  over  the  road  and  give 
it  proper  attention  through  the  very  important  stage 
that  it  is  being  compacted  by  traffic. 

For  the  gravel  roads  which  we  can  economically 
build  from  material  available  in  Iowa,  maintenance 
by  a  bituminous  mat  coat  or  by  the  application  of 
bituminous  materials  is  not  recommended.  Many  of 
our  materials  have  too  large  a  percentage  of  fine  ma- 
terial to  make  this  system  of  maintenance  successful. 
In  fact,  representatives  of  commercial  interests  pri- 
marily engaged  in  the  manufacture  of  bituminous 
road  materials  do  not  recommend  the  use  of  such  ma- 
terials on  many  of  the  gravel  roads  in  Iowa.  This 
discussion  will  be  limited  to  maintenance  of  gravel 
roads  by  methods  other  than  by  the  use  of  bitumi- 
nous materials  without  in  any  way  entering  into  the 


merits  of  the  use  of  such  materials  where  a  different 
type  of  gravel  is  available  for  the  construction  work. 
Gravel  road  maintenance  divides  itself  quite  logi- 
cally into  two  operations:  First,  the  maintenance  of 
material  placed  during  construction,  and  second, 
maintenance  by  applying  additional  material.  Both 
operations  are  necessary.  We  must  expect  to  renew 
from  time  to  time  the  material  which  is  lost  either  by 
the  action  of  the  elements  or  by  gradually  being 
forced  into  the  subgrade.  On  our  most  heavily  trav- 
elled roads  the  material  is  from  300  to  500  yd.  per 
mile  per  year. 

Patrol  Maintenance 

For  keeping  gravel  road  surfaces  in  good  condition 
the  patrol  system  of  maintenance  is  strongly  recom- 
mended ;  that  is,  a  patrolman  equipped  with  a  patrol 
blade  grader  and  other  incidental  tools  should  have 
full  charge  of  the  maintenance  of  a  certain  section  of 
gravel  road.  The  length  of  this  section  is  dependent 
upon  the  importance  of  the  road  and  the  amount  of 
traffic  which  it  carries.  For  heavily  travelled  roads 
ordinarily  five  to  six  miles  is  the  maximum  which 
a  patrolman  can  take  care  of.  The  surface  of  a  trav- 
eled gravel  road  requires  constant  attention  regardless 
of  weather  conditions.  The  best  results  in  filling 
chock  holes  that  develop  are  secured  after  it  rains, 
but  the  prevention  of  the  development  of  chock  holes 
is  dependent  largely  on  the  care  the  road  receives  dur- 
ing the  dry  weather  periods.  If  a  film  of  loose  ma- 
terial can  be  kept  on  the  surface  of  the  road,  it  will 
be  found  that  this  film  of  material  really  bears  the 
brunt  of  the  traffic  and  prevents  ravelling  of  the  sur- 
face of  the  road.  Naturally  if  a  film  of  loose  ma- 
terial is  to  be  kept  spread  over  the  surface,  continual 
attention  on  the  part  of  the  patrolman  is  required,  as 
traffic  tends  to  whip  this  loose  material  to  the  centre 
and  to  the  shoulder  lines. 

The  efforts  of  the  patrolman  must  from  time  to 
time  be  supplemented  by  what  is  ordinarily  styled 
gang  maintenance.  The  patrolman  is  not  equipped 
to  do  heavy  work,  such  as  opening  ditches  or  build- 
ing up  the  shoulders.  It  will  be  found  on  a  heavy 
travelled  road  that  from  time  to  time  an  accumula- 
tion of  loose  material  has  taken  place  on  shoulders 
and  that  it  is  very  difficult  to  get  this  loose  material 
to  pack  in  the  centre  of  the  road.  In  those  cases  it 
is  often  necessary  really  to  reconstruct  the  road ;  that 
is,  the  loose  material  that  has  accumulated  on  the 
shoulders  should  be  forced  to  the  centre  of  the  road, 
the  shoulders  built  up  from  material  taken  from  the 
ditches,  and  the  gravel  re-spread  from  shoulder  line 
to  shoulder  line.  For  this  work,  a  12  ft.  blade  grader 
drawn  by  a  tractor  is  very  effective.  It  will  be  found 
in  this  operation  that  the  material  taken  from  the 
ditches  acts  as  new  binder,  and  that  better  success 
will  be  had  in  getting  the  gravel  compacted.  Quite 
often  this  process  should  be  supplanted  by  the  addi- 
tion of  a  maintenance  course  of  material.  In  fact, 
this  process  practically  always  should  precede  the 
adding  of  a  maintenance  course  of  material. 

Gravel  Maintenance  on  Earth  Roads 

We  experienced  during  the  year  1921  with  a  so- 
called  gravel  maintenance  of  earth  roads.  That  is, 
an  earth  road  that  has  been  properly  graded  and 
drained  is  given  a  very  light  surfacing  of  gravel — ap- 
proximately 500  cu.  yd.  per  mile.  We  have  not  con- 
sidered that  with  this  much  material  we  have  been 
building  gravel  roads,  but  we  have  been  making  earth 
roads  much  more  usable  for  eleven  months,  at  least. 
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out  of  every  year.  The  addition  of  the  gravel  to  the 
top  soil  of  the  road  makes  the  yumbo  or  heavy  clay 
soil  much  more  easily  maintained  under  heavy  traffic. 
It  also  makes  the  surface  of  the  road  impervious  to 
ordinary  summer  rains. 

The  cost  of  this  kind  of  maintenance  where  gravel 
is  locally  available  is  not  heavy,  and  it  is  expected 
that  on  roads  where  a  500-yd.  maintenance  course  was 
placed  in  1921  an  additional  500  yd.  will  be  placed  in 
1922,  and  in  time  we  are  quite  likely  to  have  "main- 
tained" an  earth  road  into  a  gravel  road.  Material 
used  for  this  kind  of  work  should  all  pass  a  screen 
with  1  in.  openings.  We  are  much  interested  in  the 
possibilities  of  this  type  of  road  work. 

Conclusions 

In  conclusion  we  have  these  points  which  should 
be  emphasized  in  Connection  with  the  construction 
and  maintenance  of  gravel  roads : 

First,  do  not  lose  sight  of  the  importance  of  this 
type  of  construction.  P"or  years  to  come  this  type  of 
road  will  undoubtedly  constitute  the  greatest  percent- 
age of  the  surfaced  roads  that  are  built. 

Second,  make  the  maximum  use  of  available  ma- 
terials. Have  your  specifications  as  to  materials  flex- 
ible enough  to  allow  the  use  of  any  graveley  material 
which  with  intelligent  c<jnstruction  and  maintenance 
methods  can  be  advantageously  used  for  gravel  road 
construction. 

Third,  draw  the  s])ecifications  in  such  a  manner 
that  the  construction  oi  gravel  roads  is  a  readily  con- 
tractable  i)ropositiun.  Do  not  recjuire  the  construc- 
tion contract(jr  to  do  a  lot  of  maintenance  work  for 
which  he  has  neither  equipment  nor  the  experienced 
organization  so  necessary  for  satisfactory  gravel  road 
maintenance. 

Fourth,  do  not  expect  satisfactory  results  from  any 
gravel  road  unless  thorough  and  systematic  mainten- 
ance can  be  given.  A  gravel  road  is  no  better  than 
the  maintenance  it  receives. 

This  article  is  based  on  a  paper  ])rcsented  at  the 
last  annual  meeting  of  the  Missouri  Highway  En- 
gineers' Association. 


Report  on   Highway  Engin- 
eering Education 

The  following  is  a  report  of  a  committee  on 
'"Graduate  Work  in  Highway  lingineering  and  High- 
way Transport"  submitted  recently  to  the  Second 
National  Conference  on  Highway  Engineering  and 
Highway  Transport  Education  held  at  Washington, 
D.  C. 

In  formulating  its  report,  the  committee  has  had 
in  mind  the*  following  fundamental  principles  govern- 
ing graduate   engineering   work. 

1.  The  courses  should  be  designed  to  prepare 
students  to  render  the  service  demanded  by  our  so- 
cial and  industrial  life. 

2.  The  work  should  cover  a  field,  beginning  at 
that  point  where   undergraduate   work   stops. 

3.  The  time  at  which  the  work  is  given  should  be 
such  that  the  largest  number  possible  who  desire 
such  training  can  attend. 

4.  The  curriculum  should  be  well  co-ordinated  as 
a  whole,  yet  it  should  be  sufficiently  flexible  to  al- 
low students  to  make  special  investigations  in  sub- 
jects in  which  they  are  interested. 

5.  The   results   of   any   noteworthy   investigations 


shcnild  be  made  axaiiable  to  other  investigators  and 
the  ])ublic. 

It  is  realized  by  the  committee  that  the  institu- 
tion offering  graduate  work  in  highway  engineering 
and  highway  trans|)ort  in  keeping  with  these  prin- 
ciples is  undertaking  a   task  fraught  with   ])roblems. 

Although  there  is  an  overwhelming  demand  from 
the  public  for  men  trained  in  highway  transport, 
the  industry  is  undergoing  such  radical  changes  that 
the  demand  is  not  fully  crystalized.  The  graduate 
work  therefore  must  be  general  in  scope  and  funda- 
mental in  character. 

The  Scope  of  the  Course 

Highway  engineering  and  highway  transport  are 
attracting  individuals  from  all  fields.  Some  are  liter- 
ary graduates  who  have  no  engineering  training  ex- 
cept perhaps  pure  science ;  many  are  graduates  in 
civil  engineering  and  who  have  no  training  in  high- 
way transport  but  usually  have  come  in  contact  with 
highway  engineering  to  a  limited  degree ;  others  are 
engineering  graduates  who  have  not  even  touched 
ui)on  highway  engineering,  while  some  few  are 
graduate  highw'ay  engineers  who  perhaps  have  had 
more  or  less  experience  in  the  practice  of  that  pro- 
fessi(jn.  (iraduate  work  in  highway  engineering  and 
highway  trans])ort,  therefore  .should  deal  witii  the 
fundamentals,  as  well  as  advanced  professional  ])rac- 
tice. 

To  have  courses  given  during  the  regular  collegi- 
ate year  only  would  mean  that  those  attending  would 
have  to  leave  their  work  early  in  the  fall  which  is 
usually  the  busiest  season.  Although  it  is  desirable 
to  have  regular  collegiate  courses  for  those  who  can 
give  up  the  time  to  attend,  arrangements  should  be 
made  also  to  accommodate  those  who  cannot  so  ar- 
range their  time. 

Students  from  active  work  may  desire  special 
instruction  in  one  particular  phase  of  the  industry  and 
although  he  may  not  be  able  to  attend  a  course  run- 
ning throughout  a  semester,  he  should  be  able  to 
make  the  desired  specialization. 

In  view  of  the  foregoing  facts,  the  committee 
wishes  to  present  the  following  conclusions  for  con- 
sideration. 

1.  Fundamental  courses  in  highway  engineering 
and  highway  thansport  which  are  open  for  students 
to  take  for  graduate  credit  should  be  offered  in  the 
regular  semester  courses. 

2.  This  same  work  and  further  specialization 
should  be  given  in  a  series  of  two  or  three  week- 
courses  during  which  time  all  effort  is  concentrated 
on  the  subject  at  hand.  Hours  credit  should  be  given 
according  to  the  class-room  time  spent  in  each  period 
or  on  each  course. 

3.  The  sequence  of  courses  should  be  properly  ar- 
ranged so  that  the  subject  as  a  whole  is  covered  logi- 
cally, and  should  be  arranged  in  relative  series  so 
that  a  series  of  related  subjects  can  be  taken  conse- 
cutively without  any  idle  time. 

4.  A  complete  collection  of  text-book  and  periodi- 
cal literature  on  highway  engineering  and  highway 
transport  should  be  available  and  outside  lectures 
should  be  secured  from  men  who  are  actively  engaged 
in  the  industry  and  who  are  recognized  authorities 
in  the  phase  of  the  work  upon  which  they  are  to 
lecture. 

5.  The  series  of  courses  offered  should  embrace 
the  following  subjects: 

Highway  engineering: 
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Highway  enj^ineeriiijjf  economics,  financing,  man- 
agement, organization  and  personnel. 

liiglnvay  cngiiieerini;-  theory  and  design. 

Highway   specifications,  contracts,   inspection   and 
juris])rudence. 

(irading  machinery  and   operation,  and  eartli   and 
sand-clay  roads. 

Gravel   and   broken    stone    roads,   dnst    ])reventioii 
and  bitumincnis  snrfaces. 

Brick,    cement-concrete,    stone    Idock    and    wood 
block  pavements. 

Hitnminons    macadam,    l)itnniinous    concrete    and 
sheet  asphalt  pa\ements. 

Ilighway  materials,  production  tests  and  research. 

liighway  structures. 

Highway  engineering  seminar. 
.  ilighway  'J'ransport: — 

Interrelation.ship   of  highway,  railway  and    water- 
way transport. 

.American  and  ICnglish  liighway  transjjort  methtxls. 

Highway  trans])ort  economics  and  surveys. 


Highway  trans|>ort  legislation  and  traffic  regula- 
tions. 

.Mechanism,  operati<jn  and  maintenance  of  motor 
trucks,  tractors  and  trailers. 

Ilighway  transport  management:  administration, 
organization  and  personnel. 

Ilighway  transport  costs  and  record  systems. 

Ilighway  transjJort  seminar. 

6.  There  should  be  provided  the  o]>i>ortunity  to 
take  certain  courses  to  be  arranged  to  meet  the  needs 
of  any  group  of  students  who  desire  to  make  worthy 
investigations  in  any  |)articular  field. 

7.  State  or  provincial  county  and  municipal  high- 
way departments  should  co-oi)erate  with  educaticmal 
institutions  in  providing,  for  graduate  students,  train- 
ing and  experience  in  highway  engineering  and  the 
operation  and  maintenance  of  motor  trucks. 

8.  Fellowships  should  be  i)rovided  for  high  grade 
graduate  students  by  individual,  comi^anies,  and  high- 
way departments. 


Structural  Steel  Used  in  New  Belle  Isle  Bridge 
at  Detroit,  Michigan,  Floated  into  Place 


Construction  work  on  the  structurjil  steel  and  con- 
>  rete  cantile\er  arch  bridge  for  the  city  of  Detroit, 
Mich.,  connecting  the  main  land  with  the  city  park 
on  lielle  J  sic  has  been  in  j)rogress  since  last  fall  and 
a  considerable  amount  of  steel  work  has  been  created. 

The  bridge  is  about  2,200  feet  long  overall  and 
I  onsists  of  arch  shaped  spans  of  lengths  74  feet  to 
13.S  feet  to  centre  of  piers  with  rise  ranging  up  to 
about  25  feet  for  the  longest  span,  liach  span  con- 
sists of  two  cantilever  arms  and  a  short  suspended 
S|)an  in  the  middle. 

The  steel  framework  is  proportioned  to  carry  its 
own  weight  and  that  of  the  forms  and  concrete  of  the 
ribs,  while  the  load  of  the  deck  structure,  pavement, 
and  trafific  will  be  resisted  by  joint  action  of  the  con- 
crete and  the  steel. 

A  novel  method  of  assembling  and  erecting  the 
steel  cantilevers  was  introduced  by  the  contractors. 
A  unit  or  "umbrella"  C()mi)rising  the  steel  tower  over 
a  i)icr  and  the  twt)  abutting  half  ribs  is  assembled 
on  ])ile  bents  at  the  assembling  yards.  The  tower  is 
first  set  in  place  on  the  central  pile  trestle  and  is 
bolted  U|)  comjilete  with  its  bracing.  Next,  the  pre- 
assembled  half  ribs  are  swung  into  i>lace  individually, 
connected  to  the  tower  and  supixirted  near  their 
outer  ends  on  an  outer  falsework  tower.  Eye  bar 
back  stays  are  then  comiected  by  their  pins  on  the 
tower  end,  and  when  all  are  in  place  are  connected 
pair  by  pair  to  the  outer  pins.  l-'inally  the  deck 
framing  and  bracing  are  jilaced  and  bolted  up  as 
no  rivetting  was  allowed  at  the  assembly  yard.  The 
unit  was  then  ready  for  floating  down  the  river  to 
the  bridge  site. 

For  floating  to  the  bridge  site,  two  102-ft.  scows 
were  placed  transversely  under  the  haunches  of  the 
half  arch  ribs.  Two  sets  of  adjustable  bents  are  fit- 
ted to  the  scows  and  form  a  support  for  blocks  fast- 
ened to  the  steel  ribs.  The  scows  are  flooded  suffic- 
iently to  give  a  lift  of  3  feet.  When  placed  under  the 
ribs  they  are  fitted  to  the  steelwork  by  the  adjustable 
bents  and  clamjied  to  same,  after  which  the  scows 
are  pumped  out.    As  soon  as  the  steel  comes  to  bear- 


ing the  bents  are  fi.sed  to  take  the  load  and  the  pump- 
ing continued  till  the  scows  lift  the  steel  work  clear 
of  the  falsework  on  which  it  was  assembled. 

The  two  scow  unit  is  then  allowed  tt)  float  down- 
stream with  the  current  under  control  of  a  tug  and 
tag  lines,  until  the  steel  tower  is  directly  over  the 
anchor  bolts  in  the  ])iers.  The  unit  is  then  settled 
slowly  into  ])lace  by  flooding  the  scows.  As  soon  as 
the  steel  is  landed  the  scows  are  sunk  clear,  pulled 
from  under  and  pumi)ed  out  for  return  to  assembly 
yard  for  next  unit. 

The  units  of  steel  work  range  from  100  to  230  tons 
in  weight.  It  takes  about  10  days  to  assemble,  float 
and  land  two  units,  which  makes  one  arch  of  the 
bridge. 

The  contractors  were  Greiling  Bros.,  and  the  Wis- 
consin liridge  &  Iron  Company  were  contractors  for 
the  steelwork. 


An  Abuse  of  Professional  Services 

(C'oiitiiiuctl    from    paKC    1130) 

have  to  advance  on  certain  of  its  specific  phases. 
They  are  anxious  that  their  felk»w  citizens  have  the 
benefit  of  those  views.  They  are  willing  freely  to 
contribute  of  their  time  and  services  to  the  study  and 
l)romotion  of  such  activities  as  cannot  be  carried  on 
by  an  engineer  engaged  in  the  pursuit  of  his  profes- 
sion. For  professional  activities,  however,  they  re- 
sent the  solicitation  of  free  service  as  unbeconwjig  the 
state  and  unfair  to  the  profession  of  engineering. 


President-Elect  Killed  in  Accident 

W.  E.  Wood,  prominent  contractor  of  Detroit, 
Mich.,  and  Windsor,  Ont.,  was  killed  Friday 
night  at  Saginaw,  Mich.  Mr.  Wood  was  presi- 
dent-elect of  the  .Associated  General  Contractors 
of   .America. 
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Tests  of   Reinforced  Concrete  in  Sea  Water 

A  Thirteen  Year  Study  of  the  Action  of  Salt  Water  on  Concrete  Has 

Been  Carried  Out  With  the  Idea  of  Determining  the  Extent 

of  Such  Action  and  the  Methods  of  Overcoming  It 

By  L.  C  WASON 
President.  Aberthaw  Construction  Co.,  Boston,  Mass. 

Before    the    American    Society    of    Civil    Engineers 


In  the  summer  oi  1901  the  writer  was  frequently  at 
the  Charlestown  Navy  Yard  and  observed  the  build- 
of  Pier  No.  1  of  concrete.  This  concrete  was  mixed 
so  dry  that  no  water  showed  oh  the  surface  when  tam- 
ped in  place.  In  a  few  years  this  pier  showed  serious 
defects. 

The  writer  and  his  associates  discussed  with  vari- 
ous engineers  the  cause  of  this  early  failure.  Many 
reasons  were  advanced,  but  no  conclusion  was  reach- 
ed. We  broadened  the  discussion  through  the  tech- 
nical press,  without  obtaining  a  satisfactory  answer. 
Then  we  decided  to  investigate  the  cause.  After  ex- 
tended publicity  and  correspondence,  a  series  of  test 
specimens,  numbering  24,  all  16  in.  square  in  cross 
section  by  16  ft.  long,  were  made  of  various  qualities 
of  concrete.  Three  different  proportions  of  cement, 
sand  and  broken  stone  and  three  different  amounts  of 
water  were-  used.  These  were  made  in  the  first  half  of 
January,  1919,  and  were  immersed  in  the  sea  at 
Charlestown  Navy  Yard  the  last  week  of  February. 

They  were  suspended  so  that  the  top  of  each  speci- 
men was  about  grade  I2y2.  As  the  average  height  of 
tide  is  8  ft.  9  in.,  there  was  something  over  3  ft.  of 
specimen  which  would  seldom  be  wet  and  presumably 
never  immersed,  while  about  3}^  ft.  projected  below 
mean  low  water,  or  grade  zero,  and  therefore  would 
never  be  uncovered. 

The  details  of  making,  and  progress  reports  of 
their  condition  have  been  published  in  two  pamphlets, 
entitled  "Aberthaw  Tests  on  Concrete  in  Sea  Water," 
issued  in  1914  and  1920,  a  number  of  articles  in  the 
technical  press,  and  most  fully  described  by  Captain 
R.  E.  Bakenhus,  civil  engineer,  U.  S.  N.,  in  paper  No. 
1393,  in  the  Transactions  of  the  American  Society  of 
Engineers,  Volume  LXXXI.  December,  1917.  Re- 
ference is  made  to  these  sources  for  full  details.  Only 
such  extracts  from  that  data  will  be  made  as  are  nec- 
essary to  make  this  paper  intelligible. 

After  1334  years  of  immersion  and  study,  the  writer 
thinks  it  is  possible  to  make  some  tentative  deductions 
as  to  the  causes  of  failure,  and  how  to  design  future 
structures  so  as  to  be  as  nearly  proof  against  disin- 
tegration by  sea  water  as  is  possible. 

The  conditions  in  Boston  Harbor  are  probably  as 
severe  as  in  any  other  harbor  in  the  United  States. 
There  is  considerable  tide  where  the  specimens  hang 
under  Pier  No.  9.  They  are  attacked  by  waves,  stirred 
up  by  the  wind  or  the  wash  of  ships ;  there  is  chance 
for  a  certain  amount  of  abrasion  from  floating  objects; 
there  is  freezing  from  severe  northern  winters ;  there 
is  attack  fom  impurities,  chemical  or  otherwise,  pre- 
sent in  sea  water. 

In  April,  1914,  the  Navy  put  into  commission  fuel 
oil  pipes  on  pier  9,  adjoining  these  specimens.  Enough 
oil  is  spilled  on  the  sea  to  have  heavily  coated  the 
specimens  from  near  their  tops  to  low  tide.  In  the 
opinion  of  the  writer  this  retards  action  by  the  sea, 
and  therefore  will  extend  for  a  longer  period  the  full 


result  of  the   sea  water  test,  but  it  has  not  entirely 
destroyed  the  value  of  this  test. 

On  May  22,  1922,  at  low  tide,  the  writer  made  an 
examination  of  the  specimens.  No  appreciable  change 
could  be  observed  from  the  report  of  1920,  made  by 
the  Aberthaw  Co.,  and  published  in  the  pamphlet  of 
that  year,  referred  to  above.  The  order  of  deteriora- 
tion is  the  same  as  that  given  by  Captain  Bakenhus' 
report  of  1917. 

Present  Condition  of  the  Specimens 

Of  the  24  original  specimens,  numbers  19  and  21 
have  been  lost;  of  the  remaining  22,  five  are  in  poor 
condition  and  may  be  considered  to  have  failed  so  far 
as  resistance  to  immersion  in  sea  water  goes.  These 
are  Nos.  7,  11,  13,  22,  and  23.  All  were  mixed  with 
1  part  cement,  3  sand,  and  6  stone.  Captain  Bakenhus 
makes  nine  classes,  or  degrees  of  failure.  He  puts 
No.  7  in  the  worst  class,  Nos.  22  and  23  next  to  the 
worst,  that  is.  Class  8,  Nos.  11  and  13  are  in  Class  6. 
fair  condition.     No.  7  was  mixed  dry — the  re.st  wet. 

Four  others  show  some  deterioration,  Nos.  1,  4,  8, 
and  9.  Nos.  1  and  4  are  rich  proportions,  but  mixed 
dry.  Nos.  8  and  9  are  plastic  and  wet  mixtures,  but  of 
lean  proportion. 

The  rest,  Nos  2,  3,  5,  6,  10,  12,  14,  15,  16,  17,  18. 
20  and  24,  are  in  prety  good  condition. 

On  May  24,  1922,  specimens  Nos.  7,  11,  22,  and  23 
were  removed  for  testing  purposes. 

No.  7  was  made  of  three  average,  normal  portland 
cements.  Vulcanite,  Alpha,  and  Giant,  in  equal  parts, 
thoroughly  mixed  together  and  repacked  in  bags  for 
use  in  mixing  concrete. 

■No.  11  was  made  of  Blanc  (white  portland  cement), 
very  wet. 

No.  22  was  made  of  9/10  part  of  the  same  cement 
as  No.  7  and  1/10  part  of  hydrated  lime,  very  wet. 

When  the  specimens  came  out  of  the  water  there 
was  about  J4  '"•  of  gummy,  sticky  adhesion  of  fuel  oil 
and  dirt  at  the  tops,  which  towards  the  low  water 
mark  became  thinner,  with  harder  surface,  somewhat 
glossy. 

Below  low  water  there  were  no  signs  of  oil  at  all, 
but  the  specimens  were  coated  with  mussel  shells, 
alive,  which  showed  that  the  water  impurities  were 
chiefly  those  floating  on  the  surface  and  not  sufficient 
to  kill  marine  life. 

Some  of  the  specimens  had  in  the  handling  of  pre- 
vious years  become  cracked  as  they  were  taken  out  of 
the  water,  some  pieces  falling  ofT  at  the  cracks  show- 
ing a  very  slight  brownish  discoloration,  which  in- 
dicated that  the  oil  did  not  penetrate  very  deep,  or  in 
any  volume  into  these  cracks. 

Where  a  fresh  fracture  of  concrete  occurred  there 
was  no  evidence  of  any  penetration  of  oil  below  the 
surface  of  even  the  poorest  specimens.  Discoloration 
was  not  more  than  1/32  in.  deep. 

In  all  these  specimens  the  portions  most  damaged. 
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namely,   near   mid-tide,   showed    rather   disintegrated 
and  soft  concrete. 

These  specimens  were  taken  to  the  writer's  shop. 
There  they  were  cut  to  approximately  square  faces, 
making  the  speK:imens  more  than  twice  as  long  as 
cross  section.  The  steel  reinforcement  was  cut  ofT  by 
oxyacetylene  torch  burned  below  the  surface  wherever 
it  appeared.  The  workmen  found  a  noticeable  differ- 
ence in  the  difficulty  of  cutting  with  hammer  and 
chisel  Nos.  11  and  23. 

Results  of  Tests 

Then  they  were  taken  to  a  stone  working  plant  and 
faced  on  a  revolving  polishing  bed  to  a  flat  surface  re- 
seml)ling  terrazzo.  By  the  courtesy  of  Professor  U. 
W.  Hayward,  they  were  crushed  in  the  million-pound 
testing  machine  at  the  Massachusetts  Institute  of 
Technology,  on  June  7,  1922. 

The  top  end  of  No.  7  was  so  short  and  .so  badly 
cracked  that  it  was  impossible  to  get  a  test  specimen 
out  of  this  larger  than  approximately  8  in.  square  by 
15J/2  in.  long.    All  the  others  were  full  size  specimens. 

A  piece  of  blotting  paper  was  put  under  the  top 
bearing  of  the  testing  machine  on  the  first  specimen, 
and  under  both  bearings  of  the  remaining  specimens. 
The  impression  made  upon  these  sheets  after  tests 
were  completed  give  an  indication  of  the  net  bearing 
area,  and  character  of  the  bearing.  The  edges  of  the 
specimens  were  rough  and  ragged.  On  some  the 
corners  were  broken  so  that  it  was  difficult  to  obtain 
the  bearing  area  by  direct  measurement  of  the  speci- 
men itself. 

The  writer  laid  these  sheets  of  blotting  paper  out 
on  a  drawing  board  and  as  accurately  as  could  be  done 
by  the  eye  determined  the  average  bearing  area  of 
each  end.  This  is  an  approximate  area  only,  and  the 
writer  is  convinced  that  if  he  has  erred,  it  is  in  mak- 
ing the  area  too  large,  rather  than  too  small,  so  that 
the  crushing  strength  per  square  inch  would  be.  if 
anything,  smaller  than  the  actual. 

The  testing  was  simply  carried  to  the  point  of  fail- 
ure of  the  specimen.  Cracks  appeared  in  a  normal, 
ordinary  way  longitudinally,  and  formed  roughly  two 
prisms  of  hour  glass  shape. 

Wherever  reinforcing  steel  was  exposed  after  the 
tests  it  appeared  bright.  The  most  porous  specimen 
of  all,  No.  7,  was  so  broken  afterward  that  reinforc- 
ing bar  was  entirely  removed.  With  the  exception  of 
three  spots  about  one-quarter  inch  in  diameter  which 
showed  rust,  the  bar  was  entirely  bright.  This  A\as 
from  the  lower  end,  which  had  been  permanently  im- 
mersed for  \3%  years. 

A  test  piece  was  taken  from  the  top  of  the  top  end 
.specimens,  and  two  test  pieces,  one  from  the  lower 
corner  of  the  bottom  specimen  and  one  from  near  the 
centre  were  taken  for  chemical  analysis.  Herbert  L. 
Sherman,  a  cement  chemist,  co-operated  with  the 
writer  in  testing  chemical  and  physical  analyses  of  the 
cement  in  the  making  of  the  specimais.  and  we  wish 
to  acknowledge  his  hearty  co-operation  in  testing  these 
sjiecimens  to  see  what  chemical  changes,  if  any,  have 
taken  place. 

After  a  careful  and  complete  analysis  of  three  sam- 
ples each  from  specimens  Nos.  7  and  23.  and  a  thor- 
ough study  of  the  results,  Mr.  Sherman  reports  that 
it  is  impossible  to  draw  any  conclusions  and  that  the 
result  of  his  chemical  analysis  is  meaningless.  There- 
fore, his  figures  are  not  reproduced. 

When  a  workman  was  breaking  specimen  No.  11, 
bottom  end,  to  get  a  sample  of  interior,  he  exclaimed 


that  the  concrete  was  wet.  It  certainly  appeared  so, 
although  it  had  been  out  of  the  water  fourteen  days. 

The  tests  show  that  the  normal  mixture  of  con- 
crete shows  as  good  result  as  could  be  expected  of 
any  concrete  of  this  mixture  ajid  age.  It  will  be 
noted  also  that  the  bottom  end  of  each  of  the  four 
tests  is  stronger  than  the  top  ends. 

Omitting  No.  7,  where  a  small  sample  only  could 
be  tested  and  therefore  may  not  be  directly  compar- 
able with  its  own  bottom,  the  other  three  show  a  ratio 
of  strength  of  top  to  bottom  of  about  92%,  which  in- 
dicates that  there  is  some  common  law  as  to  the  con- 
dition of  the  concrete  when  permanently  wet  as  com- 
pared with  dry. 

Condition  of  a  Fish  Pier 

In  1912  the  writer  built  a  fish  pier  in  Portland  Har- 
bor. This  consists  of  a  wharf  supported  by  concrete 
piers  about  4  ft.  square  with  a  heavy  floor  above  form- 
ing the  wharf  platform,  on  which  a  fish  house  was 
built.  Most  of  these  piers  were  built  inside  of  a  cof- 
ferdam, were  therefore  cast  dry,  and  were  allowed  to 
set  for  over  a  month  before  being  subjected  to  the 
tidal  action  of  the  sea. 

Two  rows  nearest  the  shore  being  out  of  water, 
except  during  high  tide  and  never  having  immersion 
of  more  than  about  3  ft.,  were  cast  between  tides.  An 
examination  of  these  was  made  on  May  25,  1922,  when 
ten  years  old.  All  the  piers  cast  within  the  cofferdam 
appeared  in  first  class  condition.  Those  cast  between 
tides  showed  some  signs  of  deterioration  below  high 
tide  line. 

In  1902  a  series  of  specimens  was  made  to  test 
the  protection  of  steel  from  corrosion  by  concrete. 
Concrete  was  mixed  1 :3 :6  with  the  expectation  that 
it  would  be  porous.  The  blocks  were  4  in.  square  and 
12  in.  long,  and  had  a  y,  in.  square  twisted  steel  bat 
16  in.  long  running  through  the  centre  and  projecting 
at  both  ends. 

One  series  of  these  was  immersed  in  sea  water 
under  the  auspices  of  the  War  Department  at  Fort 
Warren  and  after  three  years'  testing  the  remainder 
of  the  specimens  were  lost. 

The  second  series  was  given  to  the  chief  engineer 
of  the  Metropolitan  Sewerage  Commission,  and  were 
immersed  in  a  trunk  sewer.  After  seven  years  the  re- 
mainder of  the  specimens  were  lost. 

The  third  set  was  buried  in  the  ground,  always 
damp,  sometimes  saturated  with  water,  underneath 
where  a  waterspout  from  the  roof  of  a  building  drip-- 
ped.  A  specimen  from  this  group,  after  being  20  years 
in  the  ground,  was  removed  and  split  open.  In  every 
specimen  of  all  three  series,  where  the  cement  was  in 
hard  contact  with  the  steel,  it  came  out  bright.  Where 
there  were  voids  there  was  rust.  When  the  bars 
were  originally  embedded,  the>'  were  coated  with  hard 
rust  but  no  scales.  This  would  indicate  that  cement 
will  protect  steel  from  corrosion  in  unfavorable  con- 
ditions. 

Conclusion 

While  it  is  not  time  to  draw  final  conclusions 
from  these  series  of  tests,  and  while  the  series  is  not 
sufficiently  comprehensive  to  prove  a  general  rule  for 
all  cases  of  immersion  of  concrete  in  sea  water,  we 
think  that  some  conclusions  are  now  justified,  and 
ought  to  be  helpful  to  those  designing  marine  struc- 
tures in  the  future. 

First  of  all.  it  appears  that  the  mechanical  action 
of  the  elements  are  a  much  more  vital  point  of  con- 
sideration   than  chemical    action.      Those  specimens 
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which  were  most  dense  show  the  least  sign  of  wear 
today.  Those  specimens  which  were  built  porous, 
with  the  expectation  that  they  would  soon  disinteg- 
rate, have  done  so. 

Chemical  action  must  be  considered.  The  speci- 
mens made  of  cement  low  in  alumina,  both  lean  and 
rich  mixtures,  are  in  good  condition  and  lead  the  series. 
Those  which  had  foreign  ingredients,  numbers  22  and 
23,  of  hydrated  lime  and  Sylvester  solution,  show  seri- 
ous weakness,  while  on  the  other  hand,  one  specimen 
containing  5^/c  of  clay  as  filler  to  make  the  concrete 
dense,  is  still  in  quite  good  condition. 

The  question  of  the  amount  of  water  used  in  mix- 
ing must  be  considered. 

The  condition  of  the  specimens  tested  by  Dan 
Patch,  one  of  the  writer's  associates,  indicates  that 
those  containing  9%  to  10%  of  water  are  in  better 
physical  condition  than  the  very  dry  or  very  wet  speci- 
mens. 

In  placing  concrete  in  forms,  if  the  workmanship  is 
good,  excess  of  cement  and  mortar  is  brought  to  the 
surface  and  produces  a  skin  which  resists  sea  water 
action  very  well  until  abrasion  has  removed  it.  The 
concrete  below  is  not  so  durable  in  resisting  wear  as 
this  skin. 

The  specimens  which  are  made  of  the  poorer  mat- 
erials which  earliest  fail,  due  to  tidal  action,  in  their 
lower  portions  which  are  permanently  immersed, 
have  proved  durable. 

An  explanation  of  the  reason  for  the  top  end  show- 
ing less  strength  than  the  bottom  end,  may  be  partly 
due  to  the  matter  of  suspension.  In  order  to  handle 
the  specimens  readily  %  in.  square  steel  bars  were 
run  the  full  length  through  two  diagonal  corners 
about  2  in.  from  the  surface.  A  hole  was  cored  in  the 
centre  of  the  specimen,  and  into  this  was  grouted 
a  hook  with  a  shank  about  3  ft.  long,  by  which  the 
specimen  was  suspended.  The  dead  weight  of  the 
specimen  is  first  carried  by  the  reinforcing  bars,  and 
in  the  upper  3  ft.  the  load  is  transferred  through  the 
mass  of  the  concrete  itself  to  the  hook.  This  pro- 
duces some  tension  in  the  top  member  equal  to  about 
100  lbs.  per  linear  inch  of  specimen  in  the  upper  3  ft. 
This  condition  may  have  produced  porosity,  or  cracks 
invisible  to  the  eye,  through  which  the  specimen 
weathered.  The  top  end  was  subjected  to  annual 
variations  of  temperature  of  probably  100°,  and  at 
times  to  changes  of  many  degrees  within  a  few  hours 
— at  times  to  a  film  of  ice  upon  the  surface,  and  to  a 
slight  degree  of  abrasi(jn  from  floating  objects  in  the 
water. 

It  seems  safe  to  conclude  that  if  rich  concrete  is 
made  from  a  good  quality  of  cement,  normal  composi- 
tion, or  low  in  alumina  and  material  is  thoroughly 
mixed,  using  9%  to  10%  of  water  and  placed  in  the  dry 
with  careful  workmanship,  spading  to  assume  a  dense 
surface,  that  we  can  be  assured  of  durability  in  sea 
water  unless  there  is  a  considerable  amount  of  abras- 
ion, in  which  case  it  will  be  a  wise  precaution  to  face 
the  concrete  within  the  limits  of  tidal  rise  and  fall  with 
a  protective  coating.  Below  low  tide,  and  above  high 
tide,  concrete  as  above  described  is  a  practical,  satis- 
factory and  proper  building  material. 


the  man  who  is  building  it  is  undecided  about  the 
specifications.  Would  you  kindly  give  me  your 
opinion  whether  you  think  a  two-course  floor, — con- 
crete four  inches  thick,  mixed  5-3-1,  with  finish  one 
inch  thick,  mixed  2J/2-1 — or  a  one-course  floor  about 
4J/2  inches  thick  mixed  about  4^^  or  5  to  1  would  be 
best?  The  building  is  enclosed  and  1  expect  will  have 
some  heat. 

We  offer  the  following  answer.  If,  out  of  their 
wide  experience,  any  of  our  readers  can  make  sugges- 
tions that  would  be  of  value  to  this  contractor,  we 
should  be  glad  to  hear  from  them. 

Either  method  properly  followed  will  make  a  good 
floor,  on  the  supposition,  of  course,  that  a  proper 
foundation  is  laid.  We  believe,  however,  that  the 
double  course  floor  is  the  better,  if  it  is  properly  laid, 
that  is,  if  the  second  course  is  placed  while  the  first 
course  is  still  soft.  Just  as  soon  as  a  workman  can 
walk  on  the  lower  course,  the  upper  course  should  be 
added,  so  that  the  two  will  consolidate  as  one  course. 
This  probably  means  an  interval  of  six  to  eight  hours, 
and  where  the  floor  to  be  covered  is  large,  and  the 
working  staff  small,  it  may  not  be  an  easy  matter  to 
maintain  right  working  conditions.  If.  for  any  reason, 
the  base  course  were  allowed  to  harden,  before  add- 
ing the  surface,  this  would  result  in  a  poor  floor. 


Viaduct  Fireproofed  With  Gunite 

.\  rather  novel  piece  of  work  was  performed  re- 
cently lin  connection  with  the  fireproofiing  of  a  via- 
duct over  the  Denver  and  Rio  Grande  western  freight 
yards  in  Salt  Lake  City. 

A  few  months  ago,  sparks  from  a  locomotive  set 
fire  to  the  under  side  of  the  wood  flooring  on  this  via- 
duct, and  owing  to  the  extreme  difficulty  of  fighting 
the  fire  from  underneath  with  trains  moving  back  and 
forth  and  standing  on  the  tracks  under  the  viaduct, 
damage  approximating  $100,000  was  sustained  before 
the  fire  was  extinguished. 

The  railroad  oflicials  decided  to  fireproof  the  ex- 
posed wood  portions  of  the  repaired  structure  with 
gunite.  The  contractors  mounted  their  equipment  on 
a  string  of  flait  cars,  the  gas  compressor  on  one  car, 
the  cement  gun  on  another,  and  so  on.  All  wood 
surfaces  are  being  covered  from  below  with  gunite  in 
this  manner,  and  the  stri/ng  of  cars  is  switched  from 
track  to  track  underneath  the  viaduct  as  the  work 
progresses. 


What  is  The  Proper  Floor  For  a  Garage 

A  correspondent    who    wishes    to   remain   anonv- 
mous  sends  in  the  following  inquiry. 

I  am  tendering  on  a  cement  floor  for  a  garage,  and 


Working  (or  Success 

A  man  in  London  tried  to  hang  himself.  All  he 
succeeded  in  doing  was  to  get  a  handkerchief  about 
his  neck  and  a  little  pressure  on  his  throat.  But  he 
died  just  as  dead  as  if  he  had  swung  himself  from  the 
ceiling.  The  doctor  said  he  died  of  fright.  The  cor- 
oner's jury  brought  in  a  verdict  of  death  by  auto-sug- 
gestion. In  other  words,  the  man  thought  he  was 
dead,  and  so  he  was  dead. 

This  is  fact.  Maybe  some  of  us  will  wake  up 
wealthy  some  day.  If  you  can  think  yourself  dead 
and  be  dead,  why  not  think  yourself  wealthy,  or  suc- 
cessful, and  be  wealthy  and  successful?  No  one  can 
be  successful  without  belief  in  himself,  except  by 
accident.  Rich  uncles  do  die — but  not  often— and 
accidental  success  isn't  worth  much.  You  have  to 
work  for  it.  This  applies  to  an  association  also. 
Thinking  it  to  be  successful  is  one  thing.  It  helps. 
But  working  to  make  it  so  is  still  better. 
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Tests  for  Granite  Blocks 

How  Reliable  Information  May  be  Obtained 
About  Paving  Setts 

By  C.  D.  Pollock  before  the  American  Society 
for  Municipal  Improvements 

In  stiidyiiifj  the  present  tests  for  granite  in  de- 
teiiniiiing'  its  suitaliility  for  paving  blocks  it  may  be 
well  to  study  the  history  and  development  of  these 
tests. 

At  first  no  tests  were  made,  but  the  blocks  were 
cut,  paved  and  simply  sulbmitted  to  the  service  test. 
■Architects  had  required  the  tests  for  crushing 
strength  of  granite  which  was  to  be  used  in  building 
construction.  Some  of  the  engineers  thought  that  a 
test  .s'hould  i'l)e  called  for  and  knowing  of  the  archi- 
tects' test,  they  inserted  this  in  the  specifications. 
Various  mimimum  requirements  were  used,  varying 
from  l.\000  pounds  per  square  inch  uj)  to  even  30,000 
lbs.  per  square  inch.  When  the  minimum  require- 
ment was  much  over  ^5,000  lbs.  it  was  found  that 
many  granites  which  had  j)roved  very  satisfactory 
under  the  service  test  for  long  periods  were  barred 
out.  A  studv  showed  that  no  very  definite  relation 
coidd  be  found  between  this  test  and  the  behavior 
of  the  granites  under  the  actual  traffic  conditions. 
ln_1915  this  society  adoj)ted  specifications  with  tests 
foi^  imi)act  or  toughness  and  the  abrasion  test  or 
I'rench  co-efficient  of  wear  including  minimum  re- 
<|uircments  for  moderately  heavv  traffic  and  heavy 
traffic. 

At  that  time  these  tests  seemed  about  as  fair 
as  any  which  had  been  tried,  although  they  were  not 
devised  for  this  purpose.  Since  then,  from  observa- 
tion of  results  cfbtained  in  laboratories  and  results  in 
the  pavements  it  has  been  difficult  to  find  much  re- 
lation ibetween  these  tests  and  the  actual  service  test 
in  the  streets. 

These  two  tests  were  designed  to  measure  the  re- 
lative resistance  to  impact  and  wear  of  broken  stone 
for  use  in  macadam  road  pavements,  and  they  do  not 
to  any  great  degree  fit  in  with  the  conditions  sur- 
roundmg  the  use  as  paving  blocks. 

The  object  of  this  i)aper  is  not  to  advocate  the 
abandoning  of  all  tests,  but  to  encourage  experiment- 
al study  for  the  developing  of  more  practical  tests  by 
calling  attention  to  the  defects  of  those  now  used  in 
the  testing  of  granite  for  paving  blocks. 

In  the  toughness  test  the  sample  is  very  small, 
one  inch  diameter  and  one  inch  high,  and  great  care 
is  neces.sary  in  making  the  sample  or  there  will  be 
wide  variation  in  results.  .'\  little  carelessness  in 
making  the  test  specimens  from  the  same  .sample 
may  result  in  an  error  e(|uivalent  to  2S%  of  the  total 
range  of  all  granites  used  in  the  I'.astern  i)()rtion  of 
the  United  States.  This  chance  for  error  detracts 
greatly  from  the  value  of  the  toughness  test,  aside  from 
the  fact  that  it  is  a  test  that  does  not  appropriate  the 
wear  conditions  in  the  street. 

French  Coefficient  of  Wear 
In  the  test  for  French  co-officient  of  wear  also 
the  error  may  be  as  great  as  25%  of  the  total  range 
of  the  granites,  due  to  the  method  usually  used  in 
breaking  the  test  |)ieces  with  a  hammer  which  may 
.start  incipient  fractures  and  al.so  because  of  the  ir- 
regularity of  the  shapes  of  the  pieces  for  the  test. 

'Ihe  lUireau  of  Public  Roads  has  developed  a  ma- 
chine for  breaking  out  the  test  pieces  by  pressure 
which    obviates   the    fault    of   inci|)ient    fractures   and 


produces  more  regular  shapes,  but  this  cuts  down 
the  range  of  results  on  the  various  granites  and  makes 
it  more  difficult  to  difTerentiate  the  various  granites. 
I  his  test  does,  however,  show  whether  there  is 
any  real  disintegrati«m  or  not.  The  old  idea  that  dis- 
coloration indicated  disintegration  has  i>een  thor- 
oughly ex|)loded.  l.)iscolored  or  "sap"  stone  may 
in  many  cases  show  a  greater  strength  than  the  clear 
stock  from  the  same  quarry.  Real  disintegration  will 
show  up  in  this  test  and  herein  lies  its  chief  value  in 
giving  the  relative  strength  of  specimens  from  the 
same  quarry,  although  it  is  not  of  much  value  be- 
yond this  in  indicating  how  it  will  wear  when  paved 
in  the  street. 

With  the  object  of  improving  the  pre.sent  test  for 
I'Vench  co-efficient  of  wear  for  granite  block  pave- 
ments, the  laboratory  of  the  Bureau  of  Public  lioads 
has  made  modifications  in  the  methods  of  preparing 
the  test  pieces  for  the  Deval  abrasion  test  as  pre- 
viously stated,  the  samples  being  broken  into  small 
cubical  blocks  by  means  of  a  maclrine  instead  of  by 
hand.  The  machine  consists  of  a  20-ton  forcing  pre.ss 
such  as  is  used  in  automobile  repair  shops  for  forc- 
ing the  gears  from  shafts.  This  i)ress  is  equipped 
with  both  stationary  and  movable  knife  edges  and  it 
has  sufficient  jjower  to  break  a  standard  5-inch  gran- 
ite block.  This  machine  breaks  the  block  into  small 
cubes  rapidly  and  much  more  accurately  than  can 
be  done  by  hand  and  in  addition  avoids  the  danger 
of  starting  incipient  cracks  in  the  stone.  In  other 
words,  the  test  pieces  have  good,  clean,  fairly  regu- 
lar faces  and  are  approximate  cubes. 

Abrasion  tests  upon  these  fragments  showed  a 
greater  co-efficient  of  wear  than  the  old  method,  but 
the  result  checked  much  better,  although  the  range 
in  values  obtained  with  the  different  granites  was 
much  more  limited  than  with  the  hand  broken  speci- 
mens. In  order  to  increase  this  range,  Mr.  Jackson 
tried  a  modification  of  the  abrasion  test  which  was 
proposed  by  Messrs.  Scofield,  Mattimore  and  others, 
as  follows:  A  number  of  longitudinal  slots, 'each 
1/16  of  an  inch  in  width,  were  milled  in  the  a<>rasion 
cylinder,  and  the  test  was  run  on  granite  from  12 
rei)resentative  quarries  making  two  or  three  tests  on 
each  kind  of  granite.  Tests  were  al.so  run  on  these 
same  granites  using  the  present  method,  and  the  re- 
sults were  compared.  The  elimination  of  the  dust 
cushion  gave  lower  coefficients  of  wear  but  the  maxi- 
mum variation  of  check  tests  was  much  less.  In 
general,  the  coefficients  of  wear  were  somewhat  over 
two  points  lower  than  with  the  present  standard  ap- 
paratus. 

The  total  number  of  tests  made  was  not  sufficient 
to  draw  definite  conclusions  as  to  what  minimum  co- 
efficient .should  be  specified,  but  the  maximum  varia- 
tion in  check  was  sufficiently  low  tx>  indicate  that 
this  was  a  step  in  the  right  direction.  It  is  urged 
that  more  tests  be  made  along  this  line  and  if  thev 
prove  as  consistent  as  those  already  made  by  the 
Bureau  of  Public  Roads  and  several  other  labora- 
tories, it  may  be  possible  to  select  definite  minimum 
requirements  to  be  used  with  these  modifications  in 
this  test  which  will  be  an  improvement  on  the  pre- 
sent standard  so  that  this  test  may  be  much  more 
satisfactory  than  at  present.  This'  test  is  valuable 
as  a  means  of  proving  whether  a  granite  is  disin- 
tegrated to  any  extent  or  not. 

Accelerated  Traffic  Test 
Several   years   ago   the    lUireau   of    Public    Roads 
constructed  P'  sample  sections  of  granite  block  pave- 
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ment  from  different  quarries  using  different  forms 
of  filler  and  cushion  and  tested  them  by  an  accelerat- 
ed traffic  test  which  consisted  of  a  machine  having  a 
frame  carried  upon  rails  which  were  parallel  and  on 
either  side  of  the  sample  sections  of  pavement.  These 
rails  were  supported  firmly  by  concrete  stringer  or 
beams  which  also  formed  the  sides  of  the  pavement 
sections  being  tested.  The  subgrade  was  natural 
earth  on  a  side  hill  having  a  gentle  slope.  Upon  the 
subgrade  18  inches  of  rammed  cinders  were  placed 
and  then  8  indhes  of  portland  cement  concrete  was 
deposited.  On  this  foundation  were  constructed  the 
various  cushions  and  the  test  sections  of  granite 
pavement.  In  the  frame  of  the  testing  machine  were 
caist-iron  discs  having  a  diameter  of  4  feet  which  ran 
freely  in  the  frame.  This  frame  was  drawn  back,  and 
forth  over  the  test  sections  by  means  of  a  cable.  This 
is  the  nearest  approach  to  a  service  test  which  has 
yet  been  devised.  However,  it  was  not  possible  to 
draw  definite  conclusions  from  the  results  obtained 
as  there  was  more  or  less  settlement  of  the  con- 
crete foundation,'  probably  due  to  the  large  amount 
of  cinders  underneath  it,  and'  the  narrowness  of  the 
pavement  between  the  concrete  foundations  of  the 
rails.  It  would  seem  as  though  some  such  form  of 
practical  test  could  be  devised  which  would  not  be 
so  cumbersome  or  expensive  but  that  the  laboratories 
could  afford  to  use  it. 

An  important  point  to  be  borne  in  mind  in  devis- 
ing a  better  test  is  not  so  much  how  individual  blocks 
will  act  under  the  test  as  how  they  will  act  when 
combined  as  in  a  pavement  with  the  usual  joint  spac- 
ing and  the  different  fillers  in  the  joints. 

A  simple  form  of  accelerated  traffic  test  would 
be  the  ideal  one  and  approximations  of  this  are  what 
should  ibe  aimed  at  in  securing  a  more  practical  test. 

In  summing  up  the  value  of  the  laboratory  tests 
now  used  to  determine  the  wear  of  granites  in  gran- 
ite block  pavements,  the  conclusion  is  reached  that 
the  test  for  French  coefficient  of  wear  is  the  only  one 
of  value  and  the  principal  advantage  of  this  is  to  de- 
termine if  disintegration  has  progressed  sufficiently 
to  render  the  stone  unsuitable  for  use  in  pavements, 
pYovided  the  coefficient  of  the  normal  clear  stock  of 
that  quarry  is  kncnvn.  The  value  of  this  test  will 
probably  be  increased  by  using  the  modifications  as 
were  tried  by  the  U.  S.  Bureau  of  Public  Roads. 

In  the  test  for  abrasion  it  would  be  advantageous 
to  use  the  percentage  of  wear  directly  rather  than 
the  French  coefficient,  as  in  the  lower  percentages 
of  wear  the  equivalent  French  coefficients  change 
greatly  for  small  percentage  changes. 


to  draw  their  craft  up  on  the  sand  and  in  stormy 
weather  were  forced  to  stay  up  during  the  night  to 
watch  their  boats.  The  breakwater  was  built  by  the 
federal  department  of  public  works  at  a  cost  estimated 
at  $60,000. 


Do  Not  Favor  Foreign  Engineers 

The  St.  John,  N.  B.,  branch  of  the  Engineering 
Institute  of  Canada  went  on  record  by  resolution 
at  its  regular  monthly  meeting  on  Nov.  16,  as  being 
opposed  to  the  policy  of  employing  alien  engineers 
in  a  consultative  capacity  in  Canada,  when  Canadian 
engineers  were  available. 

The  special  feature  for  the  evening  was  an  illu- 
strated address  by  Geoffrey  Stead  on  the  Richibucto 
Cape  breakwater.  Mr.  Stead  told  of  the  difficulties 
confronting  the  engineers  in  the  construction  of  its 
breakwater,  the  main  one  being  drifting  sand.  On 
the  completion  of  the  structure,  a  fine  sheltered  har- 
bor was  made  possible  and  port  revenue  was  greatly 
increased.  Fishing  boats  from  along  the  coast  now 
used   this   port,   whereas   formerly    they   were   forced 


Thinks  Contractor  Not  to  Blame 

Toronto,  Ont.,  Nov.  8,  1922 
Editor.  "Contract  Record," 

With  reference  to  an  editorial  "Who  is  to  Blame" 
which  appeared  in  a  recent  issue  of  the  "Contract 
Record,"  you  will  he  interested  to  know  that  this 
company  maintains  a  department  of  architectural 
acoustics  which  specializes  in  the  correction  of  acous- 
tics in  churches,  auditoriums  and  offices. 

This  science  is  definitely  established  and  very 
complete  data  relative  thereto  is  available.  It  is  pos- 
sible to  tell  very  accurately  the  acoustic  properties 
of  any  proposed  auditorium  before  building  opera- 
tions commence,  as  it  is  also  possible  to  correct,  in 
the  majority  of  cases,  buildings  that  are  defective  in 
this  respect.  The  subject  is  one  that  hardly  comes 
within  the  scope  of  the  contractor.  Most  architec- 
tural courses  today  do  include  this  subject  in  their 
curriculum ;  it  is,  however,  a  matter  for  specialized 
knowledge  and  there  are  men  available  with  expert 
qualifications. 

Yours  truly, 
Canadian  Johns-Manville  Co.,  Limited, 
John  A.  Bradley 
Mgr.  Acoustical   Department. 


Banking  Highways  at  Curves 

According  to  a  recent  announcement  from  the  of- 
fices of  the  Permanent  International  Association  of 
Road  Congresses  in  Paris  the  British  Ministry  of 
Transport  has  directed  its  divisional  road  engineers, 
to  see  that  local  officials  in  constructing  highways  in 
England  allow  for  super-elevation  of  roadways  on 
corner  curves  wherever  desirable.  The  action  was 
taken  following  investigation  and  recommendations 
by  the  British  Roads  Improvement  Association  which 
pointed  out  the  benefits  to  be  gained  through  banking 
at  sharp  curves  in  the  way  of  safety  to  traffic.  In  the 
event  of  two  vehicles  meeting  in  a  curve,  it  was  de- 
clared, they  could  be  manoeuvred  on  a  banked  curve 
with  more  certainty  and  less  risk  of  skidding.  It  was 
also  declared  that  there  would  be  much  less  wear 
upon  the  pavement. 


Taylor  Stokers 

The  American  Engineering  Company  of  Phila- 
delphia, represented  in  Canada  by  the  Taylor  Stoker 
Company  Ltd.,  Montreal  and  Toronto,  have  issued  a 
beautifully  illustrated  book  containing  pictures  and 
descriptions  of  central  station  plants  using  Taylor 
stokers.  The  illustrations  include  many  of  the  larg- 
est steam  plants  on  this  continent,  among  them  being 
the  Montreal  Light  Heat  and  Power  Co.,  and  the 
Dominion  Power  and  Transmission  Company. 


According  to  a  well-known  botanist,  sea- 
weed contains  a  large  amount  of  alcohol.  This 
looks  as  if  the  bed  of  the  sea  within  the  three- 
mile  limit  in  America  will  have  to  be  thoroughly 
overhauled. — Punch. 
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Sectional    Committe    for   Gas   Safety   Code 
Announced  by  A.  E.  S.  C. 

Governmental  departments,  technical  societies, 
insurance  companies,  manufacturers  of  gas  making 
and  gas  using  equi])ment,  and  employers  and  employ- 
ees are  represented  on  a  Sectional  Committee  for  Gas 
Safety  Code  the  personnel  of  which  is  announced  by 
the  American  Engineering  Standards  Committee. 

The  agencies  which  will  participate  in  the  devel- 
o])ment  of  the  Gas  Safety  Code  through  the  machinery 
of  the  A.  E.  S.  C.  and  under  the  joint  sponsorship  of 
the  American  Gas  Association  and  the  Bureau  of 
Standards  are : 

American  Gas  Association ;  American  Institute 
of  Architects;  American  Society  of  Safety  Engineers; 
Associated  Factory  Mutual  Fire  Insurance  Com- 
panies ;  U.  S.  Bureau  of  Mines ;  U.  S-.  Bureau  of  Stand- 
ards ;  Compressed  Gas  Manufacturers  Association ; 
International  Association  of  Industrial  Accident 
Boards  and  Commissions;  National  Association  of 
Master  Plumbers;  National  Board  of  Casualty  & 
Surety  Underwriters;  National  Electric  Light  Asso- 
ciation; National  Fire  Protection  Association;  Nation- 
al Safety  Council ;  Natural  Gas  Association ;  Under- 
writers Laboratories ;  U.  S.  Department  of  Labor,  and 
U.  S.  Public  Health  Service. 


No  Prosperity  Without  Production 

There  can  be  no  prosperity  without  production. 
The  worker  must  know  that  low  production  with 
large  profits  does  not  make  for  the  prosperity  of  either 
capital  or  labor.  The  successful  method  is  rapid  and 
economical  production  with  a  small  margin  of  profit. 
With  the  worker  there  must  be  less  idleness  and  more 
production. 

Publiic  works  and  railroad  contractors  have  been 
able  in  times  past  to  maintain  a  regular  organization, 
and  could  do  this  because  of  the  loyalty  and  co-opera- 
tion of  their  employees.  In  selling  their  services  to 
their  clients  the  knowledge  of  this  loyalty  and  co- 
operation enabled  the  contractor  to  enter  into  an 
agreement  which  he  knew  he  could  carry  out  satisfac- 
torily. 

Over  specialization  of  workers  has  lately  hamper- 
ed the  eflforts  of  these  contractors ;  in  consequence 
there  has  been  no  benefit  to  the  employer  or  to  the 
employee.    A  rapid  turnover  of  labor  because  of  rest- 


lessness of  employees  has  added  a  very  heavy  expense 
to  construction,  on  account  of  the  necessity  for  a  con- 
stant reorganization  of  forces  due  to  this  unsteadiness 
on  the  part  of  the  worker.  Through  co-operation  an 
effort  should  be  made  to  eliminate  this  trouble.  The 
worker  must  also  realize  that  any  effort  of  the  em- 
ployer to  stimulate  business  through  economical  pro- 
duction is  largely  to  his  advantage,  in  that  it  will 
lessen  the  amount  of  idleness  which  we  now  have  in 
the  building  industry. — Chas.  H.  McAllister,  general 
manager,  the  Lake  Erie  Construction  Co.,  Cleveland 


Roofs  of  Western  Cedar  Save  Coal  to 
Owners  of  Buildings 

Roofs  constructed  of  western  cedar  should  have 
great  advantage  over  those  built  of  other  materials 
according  to  the  F'orest  Products  Laboratories  of 
Canada,  Forestry  IJranch,  Department  of  the  Inter- 
ior. In  heating  a  building  covering  a  large  area  a 
great  amount  of  heat  is  always  lost  through  the  roof 
and  a  considerable  saving  in  fuel  can  be  effected  by 
making  the  roof  of  suitable  material.  In  this  respect 
wood  is  very  suitable  and  of  all  the  woods  which  are 
likely  to  be  used  western  cedar  is  probably  the  best 
non-conductor  of  heat.  It  is  obtained  in  large  quan- 
tity and  of  good  quality  and  has  the  further  advan- 
tage of  possessing  a  natural  resistance  to  decay  even 
under  the  most  adverse  conditions. 


E.  J.  Ryan  is  Head  of  Vancouver 
Contractors 

A  resolution  requesting  the  C.  P.  R.  to  carry  their 
construction  work  on  the  new  pier  was  passed  at  the 
meeting  of  General  Contractors  and  Master  Builders' 
Association,  of  Vancouver,  B.  C,  held  on  November 
8.  The  following  officers  were  elected :  President, 
Lieut.-Col.  E.  J.  Ryan;  first  vice-president,  J.  C.  Dill; 
second  vice-president,  George  Murray. 

It  was  decided  to  hold  monthly  luncheons  in  fu- 
ture, dates  to  be  set  by  the  chairman.  A  delegation 
will  be  appointed  to  co-operate  with  city  officials  re- 
garding the  proix>sed  changes  in  the  building  by-laws 
and  the  association  is  waiting  word  from  the  building 
inspector  on  this  matter.  A  delegation  is  working 
with  Point  Grey  officials  on  changes  in  building  by- 
laws being  made  in  that  municipality. 


Comparative  Statement  of  Contracts  Awarded  in  Canada 

According  to  Geographical  Divisions  Ontario  Quebec  Maritime  Western  Total 

October,    1922   $  12,383,700  $  5,126,000  $      520,400  $  6,240,200  $  24.270,300 

October,   1921    7,888,300  6,473,800  542,900  4,092.200  18,99 1 ,200 

October,    1920   10.154,800  2,674,400  2,372,900  2,967,400  18,169,600 

October,   1919  7,905,600  10,705,500  4,300,900  2,667,300  25,579,300 

10  months,  1922  129.971.200  54,305,500  9,674,400  43.966,400  237,917,500 

10  months,  1921  93,070,100  55,065,500  7,600,500  48.638,900  204,375,000 

10  months,  1920  _ 102,231,700  47,015,100  19,750,500  62,462,500  231,459300 

10  months,  1919  75,026,400  48,361,500  16,957,400  24.038,41)0  164,383,700 

According  to  Classifications  or  Types  Residential  Business  Industrial  Engineering        Total 

October,   1922   $  8,794,600  $  6,065,000  $  3,221,500  $  6,189,200  $  24,270,300 

October,   1921    : 7.214.900  5,014,900  1,616,600  5,150,800  18,997,200 

October,   1920   4,362,500  5,279,000  6,849,500  1,678,500  18,169,500 

October,  1919 _ 4,923,200  7,665,900  11,319.200  1.671,000  25,579,300 

10  months,  1922  89,810,400  67,429,700  22,489,200  58,188,200  237,917,500 

10  months,  1921  64,666,200  76,432,400  14,868,900  48,407,500  204,375,000 

10  months,  1920  50,230.800  79,652,200  61,871,600  39,705500  231,459  800 

10  months,  1919  39,798,800  51,270,500  48,578,100  24.735,300  164,:«3,700 
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The  Contract  Record's 

Weekly  House  Suggestion  No.  46 


This  quaint  little  residence  is  situated  on  Mc- 
Lean Avenue,  in  the  Beach  district  of  Toronto,  and 
is  another  of  Mr.  H.  Addison  Johnston's  well  de- 
signed, better-class  homes.  The  exterior  construc- 
tion is  of  a  rough  finished  stucco,  and  the  foundations 
are  of  brick.  The  long,  sloping  roof  is  covered  with 
stained  wooden  shingles  and  harmonizes  with  the  wood 
trim,  which  is  finished  a  dark  brown.  The  many  win- 
dow openings  are  finished  on  the  outside  with  a  flat 
white,  and  show  up  well  against  the  dark  trim.  A 
pleasing  feature  at  the  front  of  the  liouse  is  the  small 
square   entrance   porch. 

The  entrance  from  the  front  is  on  a  vestibule, 
which  in  turn  opens  directly  on  the  large  living  room. 
This  room  is  the  feature  of  the  downstairs  layout.  It 
is  equipped  with  a  beautiful  brick  fireplace  in  the  side 
wall,  with  a  small  window  on  either  side.  Direct  en- 
trance on  this  room  from  the  side  may  also  be  had,  as 
seen  on  the  plan.  The  dining  room  and  kitchen  ar- 
rangement is  ideal  in  this  layout.  The  former  is  a 
large  bright  room  with  direct  entrance  on  rear  ver- 
andah, breakfast  alcove  and  kitchen.  The  kitchen  is 
situated  handy  to  the  side  entrance  and  is  equipped 
with  many  built-in  service  details.  There  is  a  small 
enclosed  porch  to  the  rear  of  the  kitchen,  with  entrance 
from  the  rear.  The  flooring  throughout  is  of  oak  and 
the  trim  is  hardwood,  finished  in  white  enamel  in  the 
kitchen  and  breakfast  alcove. 


There  arc  three  roomy  bedrooms,  sunrooni  and 
bathroom  on  the  second  floor.  The  rooms  are  all 
well  arranged  and  are  well  equipped  with  linen  closet 
and   wardrobe   space. 


1  litre  arc  laundry,  large  boiler  room,  coal  space 
and  fruit  celler  in  the  basement.  Mr.  H.  Addison 
Johnston,  home  specialist,  of  l.i  Silverbirch  .\ve.,  Tor- 
onto, designed  and  erected  this  house. 
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English  Road  Practice 

That  main  trunk  hij^hways  should  have  a  mini- 
mum widtli  at  least  of  twenty-four  feet  is  the  (jpinion 
of  ]<In^Iish  engineers  according  to  a  recent  rejxjrt  by 
I'rederick  C.  Horner,  formerly  transportation  engi- 
neer of  the  I'ackard  Motor  Car  Company,  now  investi- 
gating transportation  conditions  in  the  British  Isles 
and  on  the  continent. 

"In  luigland,  the  best  types  of  road  are  held  to  be 
asphalt  and  tar  macadam.  The  foundation  of  the 
former  is  generally  constructed  of  the  old  road  bed 
material  minus  the  worn  out  top.  On  this  founda- 
tion is  laid  about  two  inches  of  bituminous  concrete 
on  which  is  put  about  1.25  inches  of  sheet  asphalt. 
The  tar  macadam  road  is  a  slag  tar  macadam,  dran- 
ite  was  tried  l)ut  found  unsatisfactory." 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Among  the  permits  issued  during  the  past  few  days  at 
Toronto  was  one  for  a  10  storey,  brick  and  tile  office  build- 
ing, to  l)e  built  by  Messrs.  Robert  Reford  &  Co.,  of  that 
city,  at  an  estimated  cost  of  .$350,000.  The  building  will  be 
located  on  the  northeast  corner  of  Bay  and  Wellington 
Streets. 

The  steel  work  on  the  new  Chateau  Frontenac  addition 
at  Quebec  has  been  completed  and  the  brickwork,  at  this 
writing,  has  but  three  storeys  to  go.  The  work  has  made 
rapid  progress  during  the  past  few  months,  the  C.P.R.  be- 
ing particularly  anxious  to  have  the  structure  ready  before 
the  height  of  next  summer's  busy  tourist  season.  A  staff 
of  550  men,  the  largest  on  the  contract  to  date,  is  at  present 
employed. 

The  sum  of  $50,000  will  be  spent  by  the  province  of 
British  Columbia  on  a  survey  of  iron  ore  resources  of  that 
province,  under  the  provisions  of  a  bill  introduced  in  the 
Legislature  a  few  days  ago  by  the  Minister  of  Mines,  to 
ratify  the  agreement  between  the  province  and  the  Do- 
minion  to  carry  on  jointly  this  work. 

Contract  for  the  superstructure  of  the  proposed  new 
bridge  structure  between  lie  I'errot  and  Vaudreuil  was  award- 
ed to  the  Dominion  Bridge  Company  recently,  at  $124,768. 
The  Dufresnc  Construction  Company  received  the  balance 
of  the  contract  in  connection  with  this  structure,  at  $135,- 
140.35. 

P.  H.  Secord  &  Sons  Construction  Co.  Ltd.,  of  Brant- 
ford,  were  awarded  the  contract  for  the  erection  of  the  new 
city  hall  at  Kitchener,  Ont.,  recently.  The  firm's  price  was 
$253,000  which  included  the  general  contract  and  the  stone, 
wliich  was  quoted  at  $78,500. 

The  Stephen  Brick  Company,  Ltd.,  of  St.  John,  N.  B., 
commenced  rebuilding  their  plant  at  Little  River,  near  St. 
John,  a  few  days  ago.  This  plant  was  destroyed  by  fire 
recently. 

Standard  Steel  Construction  Company,  of  Welland,  Ont- 
ario, are  making  arrangements  for  the  purchase  of  a  site  on 
which  they  propose  to  establish  a  steel  construction  plant. 
The  new  factory  will  be  operated  under  the  name  of  La  Cie 
de  Construction  de  Quebec  and  will  manufacture  steel  for 
the  erection  of  bridges,  buildings  and  ornamental  steel  work. 
The  site  chosen  is  situated  in  Limoilou  Ward  near  "the  junc- 
tion of  the  Quebec  and  Lake  St.  John  Railway  and  the  Cana- 
dian  National  on  the  Charlesbourg  Road. 

Fire  losses  in  Canada  during  the  week  ended  November 


15  are  estimated  by  the  Monetary  Times  at  $547,500  com- 
pared with  $231,100  the  previous  week. 

The  Engineering  Society  ©f  the  University  of  Toronto 
held  its  thirty-third  annual  bantiuet  recently  at  Hart  House. 
The  toast  to  the  university  was  proposed  by  R.  G.  K. 
Morrison.  '23  and  was  responded  to  by  Prof.  A.  T.  DcLury, 
dean  of  the  faculty  of  arts. 

The  .payment  of  $200,000  by  the  Dominion  Alloy  Steel 
Corporation  to  the  Sarnia  Indians  was  made  recently  on  ac- 
count of  the  purchase  price  of  the  reserve  land  sold  to  the 
company  as  a  site  for  their  proposed  huge  steel  plant. 

A  recent  report  states  that  a  terminal  elevator  costing 
approximately  $850,000  and  a  capacity  of  1,500,000  bushels, 
will  be  erected  at  Port  -Arthur  by  James  Stewart,  president 
of  the  Maple  Leaf  Flour  Mills. 


Personal 

Mr.  B.  G.  Dean,  formerly  with  the  Johns  Mfeinville  Co. 
Ltd.,  at  Toronto,  is  now  associated  with  W.  A.  Moffatt  Co., 
80  Don  Esplanade,  contractors  for  roofing,  sheet  metal  work 
and  insulate  flooring. 

E.  R.  Rolph,  Toronto,  architect,  has  been  elected  an  As- 
sociate of  the  Royal   Canadian  Academy. 

fCol.  S.  P.  Biggs,  has  been  appointed  by  (Jrder-in-tloun- 
cil  to  the  post  of  solicitor  to  the  Highways  Department  of 
Ontario. 

Mr.  George  .\.  McCubbin,  engineer,  of  Chatham,  Ont., 
has  been  appointed  by  the  provincial  Department  of  Public 
Works,  to  supervise  the  Nottawasaga  River  survey.  He 
will  report  on  the  approximate  cost  of  a  scheme  to  dredge 
and  lower  the  river  to  reclaim  some  20,000  acres  of  low- 
lying  land  damaged  by  river  floods. 

Messrs.  Sloan  &  Harrison,  building  contractors  of  New 
Westminster,  B.  C,  have  dissolved  partnership.  The  busi- 
ness will  hereafter  be  carried  on  by  Mr.  H.  W.  Harrison, 
under  the  old  name,  Sloan  &  Harrison. 

Alfred  G.  Noseworthy,  architect,  has  opened  offices  at 
187   Bleury   St.,   Montreal. 


Obituary 

Mr.  George  Madden,  prominent  Quebec  road  contract- 
or, died  recently  in  that  city.  Deceased,  although  84  years 
of  age,  was  actively  engaged  in  business  up  till  a  few  days 
before  he  died.  Mr.  Madden  had  ibeen  in  business  as  a  road 
contractor  and  coal  dealer  for  the  past  40  years  in   Quebec. 


Trade  Incorporations 

Les  Constructeurs  de  Fonts  de  Quebec,  Ltee.,  with  head 
office  at  Quebec,  capital  $148,500.  to  carry  on  a  general  con- 
tracting  business,   specializing   in   bridge   structures. 

Citadel  Construction  Co.  Ltd.,  with  head  office  at  Que- 
bec, capital  $150,000.  to  carry  on  a  general  contracting  busi- 
ness. 

.Albert  Kahn.  Ltd.,  with  head  office  at  Fird  City,  Ont.. 
capital  $25,000,  to  carry  on  the  business  of  structural,  civil 
and  mechanical  engineers,  architects  and  quantity  surveyors. 

Minogue  Trucking  Company,  Ltd.,  with  head  office  at 
Montreal,  Capital  $50,000,  to  carry  on  the  business  of  road 
and    building    contractors. 

Northern  Granite  &  Rock,  Ltd.,  with  head  office  at 
Toronto,  capital  $40,000.  to  carry  on  a  quarrying  business. 

Crowland  Brick  &  Tile  Co.,  with  head  office  at  Welland, 
Ont.,  capital  $40,000,  to  manufacture  and  deal  in  brick,  terra 
cotta,  tile,  etc. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  Nov.  8  to  Nov.  14,  1922 

Dominion  Wide  Service  Exclusive  to  "Contract  Record  &  Engineering  Review" 


Waterworks,  Sewerage  and 
Roadways 

Burlington,   Ont. 

Town  Council  contemplate  construc- 
tion of  storm  sewers  on  Water  St.  Mac- 
Kay  &  MacKay,  Engrs.,  Home  Bank 
Bldg.,    Hamilton. 

Elora,  Ont. 

Town  Council  contemplate  construc- 
tion  of   permanent   pavement. 

Grand   Mere,   Que. 

Laurentide  Co.  Ltd.,  contemplate  con- 
struction of  concrete  and  macadam  blvd. 
costing  $20,000  Ifrom  Grand  Mere  to 
Ste    Flore.     Mr.   Wardle.    Engr. 

Gravenhurst,    Ont. 

James,  Proctor  &  Redfern  Ltd., 
Engrs..  Excelsior  Life  Bldg.,  Toronto, 
are  preparing  plans  for  sewerage  and 
sewage  disposal   plant   for  Town. 

Hamilton,  Ont. 

Tenders  addressed  to  Mayor  Coppley 
will  be  received  by  City  Clerk,  S.  H. 
Kent,  until  Dec.  6th  for  sewers  on  King 
St.  from  Paradise  Rd.  to  Sterling  St. 
Plans   with    E.   R.   Gray,   Engr. 

City  Council  contemplate  opening  and 
widening  Depew  St.  from  Burlington 
St.  to  Hamilton  Radial,  and  extension 
of  Prospect  St.  from  Balsam  Ave.  to 
Cannon   St. 

Lucknow,  Ont. 

Town  Council  plan  construction  of 
permanent   pavement   on    Station   Rd. 

Ste  Tite,  Que. 

Construction  of  macadam  and  con- 
crete road  between  Ste  Tite  and  Batis- 
can,  Que.,  at  Cost  of  $135,000  is  con- 
templated  by   Prov.   Gov't. 

Three  Rivers,.  Que. 

City  Council  plan  extension  to  water 
supply  system  to  cost  $20,000  on  La- 
violette    Plateau.       Chs.     Gelinas,    Engr. 

Plans  are  being  prepared  fir  exten- 
sion to  Laviolette  Ave.  to  cost  $15,000 
for   City.     Chs.   Gelinas,    Engr. 

Plans  are  being  prepared  for  exten- 
sion to  sewer  to  cost  $6,000  on  Blvd.  St. 
Louis   for   City.      Chs.   Gelinas,    Engr. 

CONTRACTS     AWARDED 

Charlesbourg,   Que. 

Town  Council  awarded  following  road 
contracts:  St.  Pierre  Rd.,  $32,500.  La- 
ganiere,  Houde  &  Co.,  Xeuville,  Que.; 
St.  Joseph  Rd.,  $32,000,  Universal  Con- 
tractors Inc.,  213  Drummond  Bldg., 
Montreal. 

Hamilton,  Ont. 

General  contract  for  construction  of 
storm  and  sanitary  sewer  costing  $96,- 
220  on  Kenilworth  Ave.  for  City  is 
awarded  to  McLaughlin  Bros.,  574  Som- 
erset  St.,   Ottawa.     E.   R.   Gray,   Engr. 

Montreal,  Que. 

Contract  for  paving  on  Christophe 
Colomb    at    cost    of    $27,000    for    City    is 


awarded   to    Bernard    Brault,   2855   Rose- 
mount   Blvd. 

Point  Clairie,  Que. 

General  contract  for  roadwork  cost- 
ing $55,000  for  Town  is  awarded  to 
Boyd  &  Rossi,  409  St.  James  St.,  Mon- 
treal. O.  Beaubien,  Engr.,  71a  St. 
lames    .St..    Montreal. 

Russell  Twp.,  Ont. 

(ieneral  contract  for  roadwork  is 
awarded  to  J.  Brule.  Billings  Bridge. 
Ottawa.  Patterson  &  Byrne,  Engrs., 
TZyi   Sparks   St.,   Ottawa. 

Toronto,  Ont. 

General  contract  for  earthwork,  etc. 
for  Prov.  Highways  Dep't.  4s  awarded 
to  McQuigge  &  M'orse  Ltd.,  Excelsior 
Life    Bldg.,   Toronto. 


Railroads,  Bridges  and 
Wharves 

Brussells,   Ont. 

G.   T.    Rly.   will    rebuild   station   which 
was  destroyed  by  a  recent  fire. 
Grand  Mere,  Que. 

City  Council  plan  construction  of 
highway  bridge  at  cost  of  $200,000  over 
River  St.  Maurice  from  Grand  Mere  to 
St.   Georges. 

St.  Omer,  Que. 

R.  C.  Desrochers,  secy.  Pub.  Works 
Dep't.,  Dom.  Gov't..  Ottawa,  will  re- 
ceive tenders  until  Dec.  13th  for  recon- 
struction of  wharf.  Plans  with  Dep't., 
and  at  offices  of  Dist.  Engr.,  Post  Of- 
fice Bldg.,  Rimouski,  Post  Office  Bldg., 
Quebec,  Shaughnessy  Bldg.,  Montreal, 
and  Post  Office,  St.  Omar.  Accepted 
cheque  for   10%   of   tender   required. 

Three  Rivers,  Que. 

Dom.  Gov't..  Dep't.  Pub.  Works,  con- 
template construction  of  railroad  term- 
inals and  deep  waterways  wharf  to  cost 
$100,000. 

CONTRACTS     AWARDED 

He  Perrot,  Que. 

Contract  at  $124,768  for  •  superstruc- 
ture for  bridge  from  He  Perrot  to  Dorion 
for  Dom.  and  Prov.  Gov'ts.,  is  awarded 
to  Dominion  Bridge  Co.  Ltd.,  Domin- 
ion Station.  Lachine.  Contract  at 
$135,140  for  other  work  is  placed  with 
Dufresne  Construction  Co.,  Montreal. 
M.  Denis,  Engr.  in  charge.  Room  505 
Shaughnessy    Bldg.,    Montreal. 

York  Mills,  Ont. 

.Additional  contracts  for  car  barn, 
freight  shed,  office  and  station  costing 
.$50,000  for  Ontario  Hydro  Electric 
Cmsn..  are:  Roofing,  W.  A.  Moffatt. 
14  Fallingbrook  Rd.,  Toronto;  heating, 
W.  J.  Hynes  Ltd.,  858  Dupont  St., 
Toronto;  painting.  F.  J.  Roberts  &  Co., 
106  Wells  St.,  Toronto.  Sullivan  & 
Fried,  general  contractors,  81  Victoria 
St. 


Public  Buildings,  Churches 
and  Schools 

Clifton   East,   Que. 

Krection  of  school  is  contemplated  by 
School    I'd.     E.   Madore,  secy.,   St.   Malo. 

Hamilton,   Ont. 

Warren  &  McDonnell,  architects. 
Home  Bank  Bldg.,  are  preparing  plans 
for  Sunday  School  to  cost  $50,000  for 
St.  John's  Presbyterian  Church  Con- 
gregation. 

Erection  of  addition  to  General  Hos- 
pital is  contemplated  by  Hospital  Bd. 
and    City    Council. 

Nanaimo,   B.   C. 

Canadian  Western  Fuel  Co.  will  re- 
model   bldg.    for    liall    at    cost    of    $6,000. 

Pottersburg,   Ont. 

L.  E.  Carrothers,  architect,  London, 
is  preparing  plans  for  addition  to  school. 

Quebec,  Que. 

Tanguay  &  Chenevert,  architects,  20!/2 
D'.Aiguillon  St.,  are  preparing  plans  for 
addition  to  school  for  Catholic  School 
Bd. 

St.  Ephrem,  Que. 

Erection  of  school  is  contemplated  by 
School    Bd.     Alex.   Quiron,   secy. 

St.  Johns,  Que. 

L.  J.  T.  Decary,  architect,  22  Jacques 
Cartier  St.,  will  receive  tenders  from 
Jan.  1st  to  Jan.  15th,  1933,  for  erection 
of  school  to  cost  $80,000  for  R.  C.  School 
Cmsn. 

Staples,  Ont. 

Erection  of  church  is  contemplated 
by   R.   C.  Congregation. 

Three  Rivers,  Que. 

R.  C.  School  Cmsn.  contemplate  erec- 
tion of  3  or  3  primary  schools. 

Welland,   Ont. 

X.  A.  Kearns,  architect,  Temple  Bldg., 
has  plans  and  will  receive  tenders  until 
Dec.  4th  for  erection  of  library  to  cost 
$30,000.  Plans  also  with  MacLean 
Building  Reports  Ltd.,  345  Adelaide 
W.,    Toronto. 

York  Twp.,  Ont. 

Erection  of  school  is  contemplated  by 
S.  S.  No.  35,  York  Twp.  .Andrew  Dun- 
can, secy.,  12  Hillary  .Ave.,  Silverthorne. 

CONTRACTS     AWARDED 

Kingston,    Ont.  ^11 

General   contract   for  erection   of  laun-^^j 
dry  bldg.  for  Kingston  General  Hospital 
is   awarded   to   McKelvey   &   Birch    Ltd., 
69  Brock  St.,  Kingston.     Stevens  &  Lee,^H 
architects,   63    Charles    St.    E..   Toronto.  :^| 

Painting    contract     for     isolation    hos-' 
pital     for     City     is     awarded     to     F.     G. 
Roberts   &   Co.   Ltd.,  106  W^ells  St.,  To-j 
ronto.      Stevens     &     Lee,     architects,    63 
Cliarles     St.  E.,  Toronto. 

Lethbridge,  Alta. 

Contract  at  $14,800  for  erection  of 
children's   home  for   City  is   awarded   to 
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Remember  the  Conference  ! 


.'\rrangenK'iU.s  are'  now  l)einsf  com])Ieted  by  the 
executive  of  the  .\ssociation  of  Canadian  liuilding 
and  Con.struction  Industries  for  the  annual  construc- 
tion conference  which,  on  this  occasion,  will  be  held 
in  Quebec  City  on  February  6  to  9.  The  (Jnebcc 
I'uilders'  Association,  which  will  act  as  host,  is  spar- 
ing no  efforts  to  see  tliat  the  delegates  will  be  assured 
of  a  jileasant  visit  while  the  Dominion  organization  is 
now  busy  arranging  the  business  program.  Front 
])reliminary  notices,  it  is  judged  that  this  fifth  con- 
ference will  <iuite  come  up  to  the  standard  set  at 
jirevious  gatherings  and  particularly  the  last  one  in 
Hamilton.  It  will  be  remembered  by  those  present 
on  the  occasion  that  the  Hamilton  conference  was 
esiH'cially  insi)iring  and  helpful ;  arrangements  were 
exceptionally  com])lete,  and  the  spirit  of  co-operation 
that  was  jirevalent  was  most  beneficial  to  the  whole 
construction  industry.  The  Quebec  meeting  can  be 
just  as  hel])ful.  and  even  more  so.  if  contractors 
throughout  Canada  will  only  lend  their  supjiorl  by 
attending  the  conference  and  actively  |)articipating 
in  its  proceedings.  It,  therefore,  behooves  every  con- 
tractor to  do  his  very  best  to  arrange  his  affairs  so 
as  to  be  free  on   l""ebruary  6-9. 

During  the  \\' inter  most  contractors  are  sufticient- 
ly  slack  to  warrant  their  taking  a  few  days  off  from 
their  regular  routine  for  the  purjjose  of  imjiroving 
their  ideas  about  their  business.  And  that  is  just 
what  these  conferences  are  for — for  disseminating  in- 


formation about  the  construction  industry,  for  .sug- 
gesting improvements,  for  exchanging  opinions  and 
for  ijromoting  c(j-o|)erative  measures  for  mutual  ad- 
vantage. Surely  the  beneficial  effects  of  getting  to- 
gether once  a  year  make  it  worth  while  for  a  contrac- 
tor to  attend  these  conventicms.  If  he  goes  in  the  right 
spirit  and  with  the  right  conception  of  the  purpose  of 
these  meetings,  he  will  undoubtedly  derive  benefit 
that  will  amply  repay  him  for  his  time  and  effort. 

The  construction  indu.stry  has  long  been  backward 
in  realizing  its  jjossibilities.  l"or  far  too  many  years 
has  it  labored  under  a  mi.sc<tnception  regarding  its 
rightful  ])lace  in  the  ui)building  of  the  country.  It  is 
beginning  to  see  the  light,  however,  and  contractors, 
individually  as  well  as  collectively,  are  realizing  just 
how  important  an  industry  they  belong  to.  The  Que- 
bec conference  offers  a  further  opportunity  to  improve 
this  si)irit.    Keep  it  up  by  attending  on  February  6-9. 


The  St.  Lawrence  Ship  Canal 


There  was  a  record  meeting  at  the  Ottawa  brand; 
of  the  Fngineering  Institute  of  Canada  in  the  Cha- 
teau Laurier,  when  the  flon.  J.  A.  O.  Preus,  (jovern- 
or  of  the  State  of  Minnesota,  addressed  the  institute 
on  the  waterways  situation,  and  the  necessity  for  es- 
tablishing a  shi])ping  outlet  along  the  St.  Lawrence 
River.  The  Hon.  Mr.  Preus  made  a  number  of  in- 
teresting statemems,  one  of  which  was  tliat  Minne- 
sota needed  the  waterways  very  badly.  It  cost  $22.77 
to  ship  a  ton  of  iron  by  rail  from  Duluth  to  Boston 
as  against  $5.53  to  ship  it  by  water.  Another  state- 
ment was  to  the  effect  that  Buflfalo  was  nearer  to 
LiveriKK)!  than  New  York  by  500  miles,  which  with 
an  all  water  route  would  mean  a  saving  of  5  cents  a 
bushel  in  shipping  charges  on  grain.  He  estimated 
the  cost  of  building  locks  and  dredging  the  channel 
of  the  St.  I^wrence  to  accommodate  ocean  ships  at 
$252,000,000  as  compared  with  $400,000,000  spent  on 
the  Panama  Canal.  In  this  connection  he  made  the 
further  interesting  statement  that  ten  times  the  ton- 
nage passes  through  the  .Soo  Canal  in  open  season, 
as  goes  through  the  Panama  Canal  in  the  whole  year. 


Expenditures  on  Terminal  Works 


With  the  cheque  of  $18,912.46  to  the  Canadian 
.National  Ry..  passed  by  the  executive  council,  total 
l)ayments  for  terminal  development  work  in  Uritish 
Columbia,  have  been  brought  uj)  to  $7,9->S.25'7.  ac- 
cfirding  to  the  figures  passed  by  the  B.  C.  cabinet  in 
its   order-in-council 

Progress  estimate  fi>r  work  in  August  amounts 
to  $19,8*X).74.  according  to  the  government's  figures. 
This  work  was  confined  to  the  \'ancouver  Canadian 
Xational    terminals. 

This  brings  the  total  X'ancouver  expenditure  up 
to  $4,015,666,  which  includes  these  items:  For  filling 
in  I-alse  Creek  $1.253.'X)6.%.  station  $776,453.69.  sea 
wall  $22').619.35.  freight  sheds  $169.88i).56.  train  sheds 
$793,862.  Main  street  improvements  $62,184. 

Terminal  expenditures  on  the  various  terminals 
of  the  ))rovince  are  now  brought  up  to  these  totals. 
Xew  Westminster  $1,842,106,  Port  Mann  $1,187,715. 
Steveston  $290,18,^  I'atricia  Bay  $206,678.  Victoria 
$412,848. 
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:♦:  :♦: 

%.  Honor!                                                           %. 


Honor! 

it;  it: 

:♦:  /^^   REAT  BRITAIN  is  going  to  pay  to  the  last  farthing  irre-  * 


H  1     -w     spective  of  whatever  any  other  debtor  nation  does.     Eng-  * 

H  ^— ^     land    moved    first    in  the    matter  of  debt    settlement,    even  S 

>|  before  the  people  of  the  United  States  realized  that  nearly  half  their 

•♦«  war  debt  represented  loans  to  the  Allies.     England  moved  promptly 

•♦i  because  she  meant  to  pay  and  to  collect  from  her  debtors  if  possible. 

;♦;  The  majority  of  people  in  this  country  do  not  understand  the  Ij 

H  word   "honor"   as   respects  debts   and   endorsement   as   the   English 

>-  understand  it. 
;♦; 

>■  If  an  Englishman  introduces  a  friend  to  his  tailor,  it  is  as  an  >i 

;♦:  introduction  to  his  club ;  the  introducer  is  responsible  for  any  debt.  H 

;J;  The  tendency  of  this  country  is  to  regard  the  tailor,  the  butcher  ;♦; 

>;  or  the  grocer,  or  the  merchandiser  of  any  sort,  as  indebted  to  the  ;♦; 

V  introducer  for  a  new  customer.  !♦! 

H  " 

ijs  If  bank  officials  or  bank  directors  were  held  responsible  for  the  ;J; 

iji  introduction  of  new  customers,  larger  salaries  would  have  to  be  paid  J; 

^-  and  business  might  be  very  much  restricted  '-= 


>. 


s  'f: 


:♦: 


>;  One  of  the  largest  banks  in  New  York  was  not  long  ago  sur 

[*  prised  because  the  youngest  director  on  the  board  promptly  stepped  ij 

■♦•  up  and  paid  the  debt  to  the  bank  of  a  young  merchant  who  had  failed.  jj: 


.♦: 


s»!  The  bank  director  said   "I  introduced  this  young  man  to  the  >; 

;♦:  bank  for  credit,  believing  in  his  ability  to  make  a  success  of  his  busi-  >| 

;♦:  ness.    For  a  time  he  made  a  very  decided  success  and  appeared  to  be  ■♦! 

;♦:  above  the  ordinary  in  the  intelligent  handling  of  his  business.     Then  I* 

;♦:  came  the  big  shrinkage  in  values  which  swept  him  over.     I  believe  jji 


J*  the  bank  extended  this  credit  because  of  my  introduction  and  though  jji 

I*  I  don't  believe,  generally  speaking  that  directors  should  be  financially  iji 

>S  responsible  for  bank  introductions,  I  felt  I  had  a  personal  responsibil-  iji 

*■  ity  in  this  instance,  which  I  could  not  overlook.  ijj 

I*!  — Barron  s  Weekly  {N.Y.)  V 

i  I 


X  * 

X 


X  >; 


Till';    C(JN'rKA(  'I'    KKCORI) 


1155 


No.  91 


Canada's  Engineers — D.  L.  McLean 


The  appointment  of  Douglas  L.  McLean,  B.  Sc, 
A.  M.  E.  I.  C,  to  the  position  of  Deputy  Minister  of 
Public  Works,  province  of  Manitoba,  has  been  a  source 
of  great  satisfaction  to  his  many  friends  throughout 
Canada  and  the  United  States.  To  the  Engineering 
fraternity  at  large  it  marks  a  further  recognition  of 
their  contention  that  executive  positions  of  this  type 
should  be  filled  by  technically   trained  men. 

Mr.  McLean  brings  to  his  new  position  a  wide 
engineering  experience  and  sound  training  gained  un- 
der some  of  the  most  eminent  engineers  of  this  con- 
tinent. His  first  engineering  work  was  on  the  surveys 
of  the  National  Transcontinental  Railway  in  1904.  Fol- 
lowing this  he  worked  on  maintenance  for  the  C.  P.  R. 
and  on  a  number  of  land  surveys.  In  1909  he  gradu- 
ated from  McGill  University  in  civil  engineering,  lead- 
ing his  class  and  winning  the  British  Association  medal 
and  prize.  The  next  year  was  spent  in  hydraulic  and 
power  development  work  in  the  office  and  field  under 
J  B.  McRae,  consulting  engineer,  Ottawa.  In  1910 
he  became  assistant  chief  engineer  cf  the  International 
River  Commission,  St.  John,  Maine,  U.  S.  A.  Follow- 
ing this  he  took  charge  of  the  organization  of  the  Mani- 
toba hydrometric  survey  under  J.  B.  Challies,  super- 
intendent cf  water  power,  Ottawa.  For  the  next  two 
years  he  was  engaged  as  chief  engineer  of  this  work 
investigating  the  power  possibilities  of  Manitoba.  In 
addition  to  this  he  secured  the  data  on  the  Lake  of 
the  Woods  watershed  for  use  of  the  International  Joint 
Commission;  investigated  the  South  Saskatchewan 
water  supply  project  near  Elbow,  Saskatchewan,  and 
carried  out  a  navigation  survey  of  the  Red  River  from 
Winnipeg  to  the  boundary.     In  1913  he  joined  the  staff 


of  the  Greater  Winnipeg  Water  District  under  W.  G. 
Chace,  chief  engineer.  He  located  the  summit  cut  and 
intake  division  of  that  project;  served  as  special  as- 
sistant to  the  chief  engineer  on  concrete  studies,  gravel 
production  and  cement  inspection,  etc.,  and  later  as 
division  engineer,  taking  charge  of  some  $2,500,000 
worth  of  construction  on  the  sections  he  had  previously 


Mr.    Douglas    L.    McLean 

located.  In  1919  he  resigned  to  become  engineer  for 
the  Manitoba  Drainage  Commission  under  J.  G.  Sulli- 
van, as  well  as  special  lecturer  in  municipal  engineer- 
ing at  Manitoba  University,  which  work  he  has  recent- 
ly given  up  to  take  over  the  new  duties  of  Deputy 
Minister. 


Half  a  Million  Dollars'  Worth  of  Tenements 
in  Three  Rivers,  P.  Q. 

I  )uriii_tj  the  last  tt'ii  nionth.s,  154  leiit'iueiits  have 
hfc'ii  built  in  the  city  of  three  Rivers,  P.  Q.  These 
represent  an  investment  of  $414,265.  The  muisnal 
activity  in  this  connection  has  l)een  due  to  larLje  in- 
dustrial developments  during'  the  year.  At  the  be- 
ginning of  the  year  the  St.  Maurice  Lumber  Co.,  a 
branch  of  the  International  Paper  Ltd.,  of  New  York, 
started  oi)erations  on  its  new  plant  at  the  St.  Maurice 
river  outlet.  This  ])lant  is  located  in  the  Ste.  Ursule 
ward.  The  operation  of  these  mills  called  for  ad- 
ditional labor  which  had  to  find  housing  accommoda- 
tion. Later  in  the  year  the  St.  Lawrence  Pulp  and 
I'aper  Co.  Ltd.,  started  the  construction  of  its  plant 
on  the  property  liought  from  the  Lamy's  estate  in  the 
common. 

According  to  the  statement  of  the  clerk  in  charge 
of  building  permits,  Mr.  Uld.  Martel.  tenement  con- 
struction may  be  summarized  as  follows: — 

laiuiary  2  tenenieiUs.  valued  at     $     4.,">0fl 

I'ebruary  11  tenements,  valued  at         :i;f,SOO 

March  35  tenements,  valued  at         43,550 

April  14  tenements,  valued  at         35,400 


May  l.'f  tenements,  valued  at         4!l.5(K) 

June  1!)  tenements,  valued  at         57,900 

July  Iti  tenements,  valued  at         35,600 

August  27  tenements,  valued  at         42,000 

September  3  tenements,  valued  at         11,300 

October  24  tenements,  valued  at       101,075 

Practically   all    the   dwelling.s    were   setni-detached 

with  one  to  three  tenements  and  constructed  of  wood 

framing,    brick    sheathing   and    finished    inside    with 

lime  and  sand. 

The  city  clerk  finds  the  building  situation  very 
satisfactory. 

.Kmong  the  public  works  which  were  carried  on 
at  Three  Rivers  during  the  last  summer,  there  was 
the  improvement  to  the  Three  Rivers  harbor  which 
consisted  of  demolishing  a  section  of  the  wharf  in 
front  of  the  Boulevard  Turcotte  and  rebuilding  it  in 
reinforced  concrete.  This  work  was  performed  by 
the  Harbor  Commissioners  by  day  labor  under  the 
direction  of  and  according  to  the  plans  of  Mr.  B. 
Cirandiuent.  district  engineer.  Department  of  Public 
Works,  Canada 

The  reinforced  concrete  road  on  St.  Christophe 
Island  was  completed  in  accordance  with  a  contract 
entered  between  the  city  and  Mr.  Edmund  Bourassa. 
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Construction    Problems    in    the    Remodelling 
of  the  Windsor  Hotel,  Montreal 

Many  Unforeseen  Obstacles  Had  to  be  Overcome  in  the  Placing  of 
Footings  and  Erection  of  Steel  for  Extensive  Alterations  to 
Large  Hotel — Length  of  Members  Limited  to  25  Feet 


Early  this  summer  the  new  management  of  the 
Windsor  Hotel  Company,  Montreal,  decided  to  make 
extensive  alterations  to  their  building.  The  prin- 
cipal part  of  the  work  consisted  of  the  complete  re- 
modelling of  the  rotunda,  the  moving  of  the  bar,  etc., 
from  its  location  under  the  Windsor  Hall  to  the  rear 
of  the  rotunda,  and  bringing  the  Windsor  Hall  down 
from  the  first  floor  level  to  the  ground  floor  where  the 
bar  was  at  that  time.  It  was  al.so  decided  to  provide 
for  five  stories  of  new  bed-rooms  over  the  Windsor 
Hall. 


•  STfiN^ey  3'^- 


^amp    ^rwrt  S^O^Iet/  Sf  Ai  ffoi^men^ 


Fig.  1 — Part  basement  plan  of  the  Windsor  Hotel,   Montreal 
showing  location   of   alterations 

Contracts  for  alterations  and  for  structural  steel 
work  were  let  about  the  middle  of  May,  the  first  work 
to  be  done  being  the  remodelling  of  the  rotunda  and 
the  building  of  the  new  bar  premises,  so  that  the  ex- 
isting bar  could  be  moved  and  work  proceeded  with 
on  the  main  new  structure  of  the  Windsor  Hotel.  The 
original  schedule  called  for  the  first  part  of  the  work  to 
be  completed  by  August  15th,  so  that  on  this  date  the 
Windsor  Hall  wing  could  be  proceeded  with,  w^hich' 
portion  was  to  be  completed  by  November  1st.  The 
dates  set  were  both  met,  though  many  obstacles  had 


to  be  overcome  which  were  cjuite  unforeseen  when  the 
contract  was  awarded. 

The  sketch  plan  in  F^ig.  1  shows  a  part  of  the  base- 
ment of  the  Windsor  Hotel  and  the  location  of  the 
Windsor  Hall  wing  is  indicated  by  heavj'  lines.  The 
only  access  to  the  wing  for  materials  and  equipment 
was  down  a  narrow  ramp  from  .Stanley  Street,  bend- 
ing at  right  angles  under  a  roofed-in  passage.  This 
passage  was  used  throughout  the  conduct  of  the  work, 
not  only  for  bringing  in  and  taking  out  material  for 
new  construction,  but  for  all   supplies  for  the  hotel. 

The  digram  in  Fig.  2  shows  the  steel  framework  of 
the  new  W'indsor  Hotel  wing.  The  placing  of  it  de- 
veloped some  very  interesting  erection  and  construc- 
tion problems.  Owing  to  the  narrow  entrance  it  was 
necessary  to  unload  all  steel  on  Stanley  Street,  and  to 
a  large  extent  thereafter  handle  it  by  hand,  it  being 
impossible  to  use  a  derrick  in  any  place  with  a  boom 
over  25  feet  long.  The  length  of  members  was  also 
limited  by  the  bend  in  the  passageway  to  25  feet. 

It  was  originally  intended  to  run  the  wall  columns 
straight  down  to  new  footings  inside  the  existing 
building  walls ;  but  when  the  positions  of  the  footings 
were  located,  it  was  found  that  in  several  instances  it 
was  advisable  to  change  these  locations,  owing  to  the 
existence  of  steam  pipes,  transformers,  boilers  and 
other  apparatus  which  had  to  be  kept  in  operation.  It 
was  also  deemed  advisable,  owing  to  the  hard  nature 
of  the  limestone  in  old  basement  wall,  to  keep  all  base- 
ment columns  clear  of  this  wall,  rather  than  to  cut 
chases  in  it ;  and  the  columns  were  therefore  placed  as 
shown  on  the  sketch,  a  heavy  girder  of  two  26"  x  150 
lb.  beams  being  placed  under  the  existing  bar-room 
floor  to  support  the  superimposed  structure.  With 
the  exception  of  the  grillage  and  a  few  of  the  base- 
ment columns,  no  steel  could  be  set  until  after  the 
15th  of  August,  and  the  frame  which  had  to  be  erected 
with  old  floors  and  roof  in  place,  was  completed  by 
October  1st.  The  weight  of  steel  handled  was  ap- 
proximately 400  tons. 

The  work  was  carried  out  under  the  supervision  of 
Mr.  John  S.  Archibald,  architect,  by  Peter  Lyall  & 
Sons  Construction  Company,  Limited,  general  con- 
tractors, and  the  Phoenix  Bridge  &  Iron  Works,  Ltd., 
contractors  for  the  steelwork. 


During  the  past  fortnight,  the  following 
changes  have  been  noticed  in  building  supply 
prices  on  the  Toronto  market:  Black  sheets,  28 
gauge,  dropped  from  $5.10  to  $5.00  per  100  lbs.; 
boiled  linseed  oil  dropped  from  $1.20  per  gal.  in 
bbls.  to  $1.13  and  raw  linseed  oil  from  $1.17  to 
$1.10  per  gal.  in  bbls.;  a  15  cent  reduction  is 
noticed  in  turpentine,  from  $2.35  to  $2.20  per  gal.; 
plain  red  oak  flooring,  ^  in.  clear,  dropped  from 
$140  to  $130  per  M,  and  XXX  B.  C.  cedar  shin- 
gles from  $6.50  to  $6.35  per  M. 
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Fig.  8 — DetaiU  of  the  steel  framcviork  of  alterations  to  the 
Windsor  Hotel.  Montreal 
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The  Protection  of  Tile  l^pe  by  Concrete 

When  Is  It  Necessary  and  at  What  Depth  Shou^  It  be  Used?— No  Definite 

Rule  Can  be  Laid  Down  Since  the  Angle  i  Repose  of  the  Soil 

Through  Which  the  Pipe  Passes  Has  an  Inportant  Effect 

By  W.  G.  CAMERON,  B.A.Sc,  A.M.E.I.C. 
Assistant  Engineer,  Sewer  Section,  Works  Department,  City  oiToronto 


Fn  the  Sei)tcml)cr  15tli  issue  of  "The  Surveyor," 
pai^e  165,  appears  an  article  on  the  use  of  concrete 
around  tile  pipe,  descri])ini^  it  as  su])erfluous.  The 
writer  gives  examples  where  tests  have  been  made 
and  also  calls  attention  to  places  where  pipes  have 
l)een  laid  without  concrete.  He  does  not.  however, 
make  any  mention  of  the  class  of  ground  in  whicli  the 
pil)es  were  i)laced.  lie  also  gives  actual  figures;  for 
example,  he  states  that  tliree  inches  of  concrete  is 
sufficient  in  most  cases  and  that  concrete  should  not 


will  maintain  its  sha])e  th'-^  causing  no  interruption 
of  service.  In  cases  where  ti?  clay  is  loamy  or  where 
it  has  not  l)een  well  packed,  it'i^s  been  observed  that 
a  certain  amount  will  fall  down""  the  pipe,  1)ut  the 
groiuid  will  ultimately  take  its  nrfu'^^l  angle  leavmg 
a  space  between  the' fallen  earth  and  where  it  has 
packed  (hig.  3).  Ilie  natural  anglt  "f  ^lay  or  any 
soil  is  usuallv  normal  wliere  the  tre}*^'^  '^  narrow, 
but  as  it  widens,  it  is  found  that  the  ^^S^^  tends  to 
change,  that  is,  to  l)ecome  more  acute,  th','^'  "^  course. 


/vp./ 


'ng.2 


fig.  5 


Fig.    1 — The  angles   of  repose  of   various   soils. 


Fig.   2 — The  archinj;    of    , 
loosely  packed  backfill 


over     a    broken    pipe.       Fig.    .1— The    effect 


as  a  rule  ])e  used  on  pipe  when  the  pipe  is  laid  at  a 
depth  of  l^etween  three  and  twenty  feet. 

Experience  in  many  cases  has  proved  that  the 
above  statements  may  l)e  true  for  ideal  conditions, 
but  conditions  vary  a  great  deal  and  are  seldom  ideal 
and  then  only  for  short  distances.  Accordingly,  no 
rule  can  be  made  which  will  ap])ly  to  all  cases.  The 
safe  depth  will  depend  to  a  great  extent  on  the  angle 
of  repose  of  the  soil  through  which  the  pipes  is  passing. 
For  example,  for  dry  clay  this  angle  has  been  found 
to  be  45  deg.,  wet  clay,  17  deg.,  dry  sand,  33  deg..  wet 
-sand,  3  deg.,  (Fig.  1).  Any  small  accident  like  the 
bursting  of  a  water  main  may  alter  the  conditions. 
Where  ground  is  sedimentary  in  character,  as  it  fre- 
quently is,  conditions  will  change  very  rapidly,  very 
often  several  times  in  the  length  of  one  block.  Then 
again,  the  angle  will  change  with  the  lapse  of  time, 
also  with  the  width  of  the  trench.  In  'cases  which 
ha\e  been  noted,  clay  will  arch  very  rapidly,  the  time 
rcc|uired  depending  on  the  consistency  of  the  clay. 
It  has  been  noticed  that  l)lue  clay  will  even  take  the 
shape  of  the  pipe,  arching  directly  o\er  it  as  in  Fig. 
2,  and  when  in  time  the  pipe  breaks  down,  the  clay 


changing  the  depth  of  safety.  Usually  it  would  be 
wise  where  an  angle  is  taken  and  a  safe  de]nh  assum- 
ed, to  doul)le  it  for  .safety's  .sake  and  then  add  a  little 
more.  The  writer  of  tlie  article  in  "The  Surveyor" 
is  no  doul)t  correct  in  the  cases  he  has  oljserved,  but 
these  cases  are  probal)ly  exceptional  and  his  findings 
should  not  be  taken  as  a  general  rule  for  all  cases. 


Queenston    Stone    For   Queen's  University 

Canadian  stone  has  l:)een  used  for  the  construction 
of  some  of  Canada's  mo.st  beautiful  buildings — which 
need  not  take  second  place  to  any  on  the  continent 
either  from  the  viewjxjint  of  appearance  or  stability — 
and  architects  continue  to  show  their  appreciation  of 
its  merits.  Among  the  most  important  contracts  for 
stone  whic'n  have  recently  been  let  is  that  on  the  new 
library  building  for  Queen's  University.  The  archi- 
tects on  this  work  are  Shepard  &  Calvin,  of  Toronto, 
and  the  general  contractors,  .\nglin-Xorcross,  Ltd., 
Montreal. 

Kingston  limestone  is  to  be  used  for  the  main 
walls  of  the  building,  and   Queenston   limestone   has 
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been  .sflirU'fl  l)y  tlic  arcliitc'cls  a.s  llic  most  suitalilc 
stone  for  the  trimmings.  Tlie  stone  work  on  tlie 
l)uilflinj^  is  hein,;;  executed  l)y  tlie  l^itrliie  ("nt-Stone 
Co.,   of   Hamilton. 

The  new  Oneen's  library  is  the  second  very  prom- 
inent l)iiildin).j  in  the  "Limestone  City"  on  wliieh 
(Jneenston  hmestone  has  been  chosen  for  the  trim- 
minims,   the   otiier   buildin"'   bein"    the    f^ival    Military 


(  olle}.;c    erected    liy    the    Dominion    flMvernmcni    im- 
mediately after  the  war. 

'Ihese  two  instances  lend  color  to  the  claim  that 
(  anadians  need  not  jjo  outside  tlie  l)orders  of  their 
own  c(»untry  to  secure  stone  which  combines  fine 
a|)]»earance  with  hi>j:li  wearinjj  ((ualities  and  adapt- 
abilitx  to  the  \arions  re(|iiirements  of  the  building 
iiuhistrv 


Snow  Removal  from  Rural  Highways 

The  Organization  Required  for  Keeping  Roads  Open  to  Traffic 

in  Winter  Time — The  Methods  and  Apparatus  Used 

for  Clearing  Away  Snow — Cost  of  Removal 


The  |)ur|)ose  of  the  followinj-'  discussion  is:  l-'irst, 
to  justify  tile  need  of  snow  removal  from  highways 
outside  of  municipalities;  second,  to  discuss  the  me- 
thods employed  u])  to  the  present  time  in  carryinjif  out 
this  work,  ])ointin,n'  out  the  weaknesses;  and  third, 
to  outline  in  j^eneral  a  suitable  organization  to  effi- 
ciently remove  snow  on  interurbau  highways  where 
tratilic  may  ex])ect  ser\ice  from  the  highway  for  three 
hundred  and  sixty-five  days  in  the  year. 

Justification   of   Snow   Removal 

Highway  engineers  today  are  firmly  convinced 
that  the  motor  vehicle,  whether  i)assenger  or  com- 
mercial, has  a  \ery  definite  place  in  the  transporta- 
tion scheme  of  the  country,  that  the  magnitude  of 
operations  of  these  motor  vehicles  varies  widely  in 
different  sections,  but  that  there  is  hardly  any  place 
where  motor  transport  is  not  a  material  factor  in  the 
delivery  of  ])assengers  and  freight. 

These  locations  vary  in  importance  on  account  of 
the  character  of  business  done  or  the  class  of  com- 
modity handled.  In  certain  sections  of  the  country 
where  manufactured  i)roducts  are  the  main  articles 
of  commerce,  the  motor  truck  for  the  transportation 
of  freight,  or  the  passenger  car  for  the  transportation 
of  passengers;  in  order  to  fill  its  projier  sjihere  must, 
of  necessity,  be  o]ierated  during  the  entire  year,  or 
with  only  such  minor  delays  or  discontinuances  as 
may  be  easily  taken  care  of  by  a  short  cessation  of 
business. 

If  business  were  arranged  with  regard  to  climate, 
some  of  the  problems  of  the  highway  engineers  as  re- 
gards snow  removal  would  be  materially  sim])lified. 
but  it  is  interesting  to  know  that  at  least  in  certain 
sections  of  the  country  one-hundred  per  cent  motor 
transportation  is  demanded,  and  in  these  sections,  at 
certain  times,  snow  falls  in  varying  c|uautities,  and  the 
problem  of  the  engineer  in  remo\al  becomes  a  matter 
of  very  serious  im])ort. 

.Veglecting  the  argununt  that  the  removal  of 
snow  is  of  material  benefit  in  the  maintenance  of  the 
highway  because  the  effect  of  removal  on  mainten- 
ance is  slight,  we  must  consider  carefully  the  value 
of  siu)vv  removal  per  se.  Xo  matter  what  we  may 
say  regarding  highways  or  how  much  we  may  dis- 
regard traffic  one  of  the  fundamental  principles  of 
highway  engineering  nuist  be  that  the  road  is  built 
for  the  ])uri)ose  of  carrying  traflic.  Such  a  statement 
at  first  glance  seems  unnecessary  aiul  ridicule ms.  yet 
lliere  are  those  of  us  who  at  times  would  fain  build 
a  road  simply   for   the  purpose  of  performing  an  ex- 


cellent piece  of  construction  and  for  no  other  i)ur- 
pose.  Such  men  are  thf)Se  who  entirely  disregard  the 
accommodation  of  traffic  during  construction  or  who 
make  the  inevitable  remark  in  cases  of  snow  stfirms: 
"Let  the  public  stay  home  or  use  the  trolleys." 

Snow  Removal  is  Often  Necessary 

llaxing  established  a  system  of  transportation  de- 
))endent  i)artially  upon  the  motor  vehicle  transfwrta- 
tion,  it  would  seem  almost  an  axiom  that  every  pos- 
sible effort  should  be  made  to  provide  for  the  opera- 
tion of  this  class  of  traffic  at  all  times. 

I'reviously,  we  have  had  little  or  no  knowledge  re- 
garding the  value  of  the  road  in  actual  units  of  cost. 
It  has  been  easy  heretofore,  almost  universally  to 
provide  other  means  of  transportation  when  snow  fell. 
but  there  are  certain  sections  of  the  country,  notably 
that  from  which  the  writer  hails,  where  the  use  of 
motor  vehicles  cannot  be  discontinued  without  ser- 
ious inconvenience  to  the  public.  May  we  not  say, 
therefore,  in  closing  this  cliscussion  that  indications 
seem  to  prove  that  snow  removal  is  necessary  in 
those  locations  where  motor  vehicle  transport  has  be- 
come a  necessary  factor  in  the  commercial  life  of 
the  community. 

The  added  convenience  to  those  whet  use  the  roads 
for  i)assenger  purposes  for  their  own  comfort  or  con- 
venience, while  not  a  commercial  or  economic  factor. 
is  certainly  something  to  be  taken  into  serious  con- 
sideration. In  other  words,  it  may  be  justifiable, 
sj.ieaking  in  practical  terms,  to  expend  up  to  $300  per 
mile  in  order  that  the  motor  vehicle  may  get  full  use 
of  the  road  instead  of  from  fifty  to  sixty  i)er  cent  of 
the  use.  This  statement  is  further  sup])orted  by  the 
fact  that  in  almost  every  instance  of  proper  highway 
financing,  we  find  the  motor  vehicle  paying  through 
license  fees  a  sufficient  amount  of  money  to  demand 
a  one-hundred  per  cent  service  from  the  roads,  or  a 
reduction  in  license  fee  in  proportion  tci  the  time 
during  which  the  use  of  the  roads  may  he  discon- 
tinued. 

Methods  at  Present  in  Vogue 

We,  all  of  us,  are  more  or  less  familiar  with  the 
haphazard  methods  of  snow  removal  employed,  ex- 
cepting in  certain  instances,  and  are  familiar  with 
the  failures  of  these  haphazard  methods  in  jjarticular 
cases.  There  are  ]>laces  here  and  there  where  snow 
removal  has  attained  an  imi)ortant  place  in  the  work 
of  the  department  having  in  charge  the  maintenance 
of  highways,  but  these  departments  are  still   in  the 
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minority,  and   the   methods   employed   generally   are 
insufficient  and  expensive. 

Based  on  the  previous  discussion  of  the  need  for 
snow  removal  and  giving'  due  weight  to  the  im])or- 
tance  and  magnitude  of  the  work  to  be  done,  particu- 
larly in  the  snow  belt  regions,  we  must  admit  that 
the  problem  of  snow  removal,  if  worthy  of  serious 
consideration,  should  be  given  such  study  as  to  pro- 
yide  the  proi)er  method  applicable  to  the  location  in 
which  the  work  should  be  done. 

Ideal  methods  of  snow  removal  are,  of  course,  im- 
possible to  define  excepting  in  a  general  way.  Cer- 
tain principles  should  be  laid  down.  In  order  that 
the  work  may  be  successful,  we  must  provide  for 
speed.  The  attack  must  be  sudden  and  continuous 
until  the  work  is  finished.  This  means  expense,  and 
a  sacrifice  of  efficiency. 

In  general,  the  problem  of  snow  removal  varies 
between  extremely  wide  limits.  There  are  those  sec- 
tions where  the  fall  is  light  in  total,  but  where  oc- 
casionally heavy  snowfalls  occur.  In  these  sections, 
provision  must  be  made  for  the  complete  removal  of 
snow  from  interurban  highways,  for  in  these  sections 
the  use  of  sleighs  is  practically  unknown. 

From  this  class  of  locality  to  the  other  extreme  is 
a  long  jump,  the  other  extreme  being  the  places  where 
snow  fall  is  heavy  and  continuous,  and  vehicular  traf- 
fic, excepting  over  very  much  restricted  distances,  is 
unnecessary  of  consideration.  In  these  localities, 
when  winter  comes,  the  use  of  the  motor  vehicle  must 
])e  dispensed  with  unless  its  use  becomes  so  impor- 
tant as  to  provide  for  heavy  and  continuous  opera- 
tions in  snow  removal. 

Organization 

As  regards  the  organization  for  carrying  on  the 
work,  this  should  be  formed  generally  around  the  or- 
ganization having  in  charge  the  maintenance  of  the 
highway  system.  In  general,  the  men  used  in  the 
.Summer  time  for  maintenance  purposes  may  be  sub- 
ject to  call,  and  the  regular  salaried  personnel  be 
used  for  supervising  the  work.  In  cases  of  extreme 
stress  and  emergency,  advantages  can  be  taken  of 
local  organizations  or  of  contractors  having  special 
.sources  of  labor  or  equipment.  The  work  should  be 
organized  so  that  the  necessary  equipment  is  avail- 
able at  convenient  points  ready  to  go  to  work  within 
a  short  distance  of  the  point  of  storage.  The  work 
.should  be  started  immediately  upon  the  commence- 
ment of  snowfall  of  any  magnitude.  In  many  in- 
stances, the  snow  will  stop  falling  very  soon,  and 
some  of  the  work  done  will  be  wasted,  but  the  ad- 
vantages in  the  cases  of  extreme  snowfalls  of  hav- 
ing the  jump  on  the  job  will  more  than  offset  any 
loss  due  to  work  being  done  when  unnecessary. 

The  organization  should  be  reliable,  well  trained, 
with  a  knowledge  of  the  job  and  with  sufficient  con- 
fidence in  itself  to  carry  on  the  work  if  the  ordinary 
methods  of  communication,  such  as  the  telegraph  or 
telephone  fail.  In  other  words,  each  man  should 
know  his  job,  be  willing  to  take  the  responsibility  of 
carrying  on  the  work  to  completion  and  be  subjected 
to  little,  if  any  blame  if  he  makes  serious  mistakes, 
if  these  mistakes  are  honestly  made. 

Organization  Ready  at  Any  Time 

The  skeleton  organization  should  be  such  that  it 
covers  the  entire  territory  to  be  treated.  There  should 
be  sufficient  equipment  available  to  do  the  job  within 
a  reasonable  time  and  to  do  the  job  under  maximum 
conditions  rather  than  under  average  conditions.     In 


other  words,  a  great  amount  of  equipment  should 
be  available  and  is  absolutely  necessary.  This  equi])- 
ment  should  be  in  the  very  best  of  condition,  housed 
in  convenient  and  warm  places,  particularly  in  the 
case  of  motor  trucks,  so  that  it  may  take  the  character 
almost  of  a  fire  department  subject  to  call  in  emergen- 
cy and  ready  for  the  call  without  fail.  This  organi- 
zation should  be  ready  at  any  time,  day  or  night. 

It  might  also  be  said  that  the  snow  removal  forces 
should  be  ready  to  take  care  of  a  snow  storm  in  July 
if  the  same  came.  This  statement  is  made  merely  to 
illustrate  the  necessity  of  being  ready  when  the  trou- 
ble comes. 

No  matter  how  large  an  organization  may  be  at- 
tained, it  will  never  be  large  enough  to  attack  the 
problems  of  snow  removal  simultaneously  at  all  points 
so  as  to  clear  the  snow  from  all  roads  at  the  same 
time.  In  general,  the  problem  resolves  itself  to  those 
sections  of  highway  which 'are  more  important  and 
upon  which  the  traffic  may  rightfully  expect  to  pass 
within  a  reasonable  time  after  the  snowfall.  In  cases 
of  continuous  snowfall,  it  may  be  that  the  secondary 
routes  will  have  to  be  neglected  and  traffic  concen- 
trated on  the  main  routes. 

In  getting  ready  for  the  snow,  we  should  take  into 
consideration  the  co-operation  with  the  weather  Bur- 
eau ;  but  it  is  well  not  to  rely  too  fully  upon  these  re- 
ports because  in  many  instances  we  have  had  snow 
storms  which  were  not  foretold  by  the  weather  de- 
partment, although,  in  general,  the  service  is  of  great 
value,  supplementing  our  own  efforts,  particularly  in 
cases  of  extreme  storms. 

Methods 

Apparatus  for  the  removal  of  snow  from  inter- 
urban highways  should  possess  the  vital  quality  of 
speed  of  movement.  Such  apparatus  should  be  strong 
rugged  in  construction,  kept  in  good  condition,  and 
should  be  operated  by  men  skilled  in  its  use. 

Inasmuch  as  the  motor  vehicle  demands  attention 
in  traffic  and  is  available  in  large  numbers  for  work, 
particularly  in  the  winter  time,  there  is  probably  no 
more  valuable  agent  for  snow  removal  on  highways 
than  the  motor  vehicle  with  supplementary  equip- 
ment. 

Motor  trucks  have  the  added  advantage  of  being 
available  for  other  purposes  in  the  softer  seasons 
of  the  year  and  do  not  call  for  such  a  large  invest- 
ment in  plant  as  would  be  necessary  if  machinery 
were  purchased  for  snow  removal  alone. 

The  degree  of  snow  removal  depends  upon  the 
class  of  traffic  to  be  accommodated,  which  has  been 
suggested  above.  Where  traffic  is  diverse  in  charac- 
ter, there  will  be  a  constant  strife  between  horse- 
drawn  vehicles  and  the  motor  interests  as  to  whether 
the  road  shall  be  suitable  for  wheel  traffic  or  for 
horses.  In  general,  a  traffic  census  will  determine 
very  quickly  which  is  the  more  important  of  these 
two  agencies  to  accommodate,  and  the  degree  of  re^ 
moval  can  be  measured  by  the  magnitude  of  use 
either  one  or  the  other  class  of  traffic. 

The  width  of  removal  depends  again  upon  t' 
amount  of  traffic  to  be  accommodated,  but  in  genera 
on  heavily  traveled  routes,  at  least,  a  sufficient  width 
for  two  lines  of  vehicles  should  be  cleared,  and  if 
possible,  snow  pushed  back  during  earlier  snowfalls 
so  that  future  snow  may  be  more  easily  disposed  of. 
In  certain  instances,  snow  paths  may  be  provided  on 
the  side  of  the  road  to  accommodate  horse-drawn  traf- 
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fic  whicli  otlicrwise  would  he  seriously  discommoded. 

Apparatus 

Apparatus  for  snow  removal  lias  not  been  develop- 
ed as  fast  as  the  motor  vehicle  itself.  'J'his  statement, 
or  course,  is  also  true  rejj^ardinf,'  the  development  of 
the  highway  systems.  In  general,  the  work  of  the 
highway  engineer  has,  of  necessity,  lagged  behind 
the  needs  of  transportation,  simi)ly  because  the  gen- 
eral public  has  not  been  alive  to  the  value  of  this  me- 
thod of  accommodating  traffic  Consequently,  we  are 
faced  in  the  removal  of  snow  with  the  same  problem 
that  vvc  are  in  construction  and  maintenance  of  higli- 
ways.  We  have  not  developed  our  methods  sufficient- 
ly to  provide  for  snow  removal,  nor  have  we  design- 
ed and  constructed  apparatus  of  a  character  to  prop- 
erly do  the  job. 

In  general,  as  outlined  previously,  the  methods 
emi)loye(l  have  been  haphazard  and  advantage  has 
been  taken  oi  the  etjuipment  available  such  as  horses, 
oxen  and  i)lo\vs,  hauled  or  pushed  by  trucks,  but  the 
time  must  come  when  special  mechanical  devices, 
capable  of  attaching  to  motor  trucks,  or  even  operated 
under  their  own  i)ower,  must  be  designed  for  the  pur- 
pose of  snow  removal.  The  use  of  animals  for  snow 
removal  purposes  should  receive  only  a  remark  in 
passing  that  in  certain  sections  of  the  country,  the 
use  of  draft  animals  will  always  be  of  value  in  this 
work,  r)ut  on  interurban  highways  wliere  the  roads 
must  be  opened  ([uickly  for  vehicular  traffic,  the  use 
of  animals  is  obsolete. 

Modern  snow  removal  naturally  means  the  use  of 
mechanical  apparatus  o])erated  by  gasoline  motors ; 
in  other  words,  the  truck  with  appliances  attached, 
before  or  behind,  or  with  a  high  class  of  mechanism 
designed  particularly  for  the  purpose  of  removal  of 
snow.  A  great  deal  of  advice  has  been  made  in  the 
design  and  construction  of  tliis  class  of  apparatus.  At 
the  present  time,  prf)bably  the  most  successful  me- 
chanical device  and  the  most  universally  used  is  the 
Scraper  blade  attached  in  front  of  a  motor  truck  and 
set  at  ah  angle,  used  for  the  pur])ose  of  pushing  the 
snow  from  one  side  to  the  other.  Such  a  truck  can 
be  oi)erated  with  continuous  shifts  of  men  if  kept  in 
good  mechanical  condition,  and  do  an  enormous 
amount  of  work,  working  24  hours  a  day,  even  up  to 
se\en  days  a  week. 

.Sjiare  parts  and  rei)airs  facilities  must  be  available, 
especially  where  the  truck  is  used  thus  continuouslv. 
'!"hc  number  of  these  trucks  to  be  used  will,  of  course, 
depend  upon  the  degree  of  snowfall  and  the  amount 
of  work  to  be  done. 

In  general,  the  truck  will  probably  clean  a  rea- 
sonable snowfall  on  twelve  miles  of  road  in  twenty- 
four  hours,  but  in  certain  instances,  the  truck  will 
be  stalled  so  that  it  will  only  do  a  very  small  portion 
of  this  work  in  tlie  case  of  an  extremely  heavy  or  wet 
snowfall. 

In  our  section  of  the  country,  the  weight  of  the 
snow  varies  between  \  ery  wide  limits.  The  light 
snow  weighing  from  twelve  to  fourteen  pounds  jier 
cubic  foot  will  often  be  followed  immediately  by  a 
fall  of  snow  from  twenty-two  to  twenty-four  pounds 
pel"  cubic  foot. 

Plows  Must  Handle  Light  and  Heavy  Snow 

The  ai)])aratus  for  rcnio\al  must  l)e  designed  to 
handle  the  heavy  snow,  and  yet  be  operated  carefully 
in  the  light  snow  to  obviate  breakages.  Tiie  acKan- 
tage  of  using  the  motor  truck  with  the  plow  in  front 
is,  of  course,  that  the  truck  may  be  \4s?d  for  other 


purjioses  in  the  summer  time.  The  disadvantage  is 
that  the  use  of  the  truck  for  snf»w  removal  has  a  ser- 
ious effect  on  the  efficiency  and  life  of  the  truck,  itself, 
especially,  when  used  for  other  purposes  at  other 
times.  In  other  words,  it  is  the  opinion  of  the  speak- 
er that  if  the  truck  is  used  for  a  combination  of  snow 
removal  and  ordinary  maintenance  work,  it  should 
be  charged  up  with  33%  depreciation  each  year.  In 
other  words,  the  truck  will  be  used  up  at  the  end  of 
three  years  a  description  of  the  truck  with  scraper 
in  front  is  unnecessary,  although  an  illustration  of  this 
will  be  shown  later  on  in  the  discussion. 

The  use  of  this  equipment  is  restricted,  of  course, 
to  roads  which  l)ave  a  reasonably  hard  surface  and 
during  ;snowfaHs  which  are  not  seriously  dr<fte<l. 
The  drifting,  of  course,  may  be  prevented  by  prompt- 
ness in  execution  during  the  snowfalls  or  tile  proper 
installation  of  snow  fences  at  danger  ])oints.  Drills 
may  be  removed  or  broken  out  by  the  use  of  tractors 
with  plows  in  front  or  behind.  In  general,  the  plac- 
ing of  the  j)low  before  the  truck  provides  better  foot- 
ing for  the  wheels,  or  traction  device  than  if  the  scrap- 
er or  idow  were  pulled. 

As  we  get  into  the  niceties  of  snow  removal,  we 
will,  however,  find  a  use  for  other  ap])aratus,  some  of 
it  of  the  ordinary  type,  and  much  of  it  especially  de- 
signed. 

In  order  to  start  a  discussion  on  this  matter,  it 
is  the  firm  opinion  of  the  writer  that  no  method  of 
snow  melting  or  snow  compression  will  ever  be  suc- 
cessfully operated  due  to  the  tremendous  amount  of 
heat  or  jxnver  necessary  to  melt  the  snow  and  to  the 
probable  defects  due  to  freezing  or  chocking  of  the 
apparatus  itself,  so  that  this  discussion  will  neglect 
absolutely  devices  of  this  character  and  will  confine 
itself  princii)ally  to  the  mechanical  means  of  remov- 
ing snow  in  practically  the  same  manner  that  earth 
is  moved,  although  the  material  is  of  less  weight  i)er 
unit. 

Earth  Removal  Devices  Inadequate 
Viewed  as  an  earth  removal  proposition,  the  aj>- 
paratus  designed  for  the  removal  of  earth  would  be 
api)licable  to  snow,  excepting  that  the  quantities  of 
snow  to  be  moved  would  be  extremely  large,  and  the 
allowable  cost  per  unit  must  be  very  low,  so  that 
the  devices  for  snow  removal  must  be  designed  to 
handle  large  quantities  at  a  time  at  speed  and  dis- 
tribute the  material  in  waste  places  without  particular 
regard  to  a])pearance.  Consequently,  the  ordinary 
earth  removal  devices  are  inadequate  because  they 
are  designed  to  carry  heavy  material,  but  modifica- 
tions of  these  devices  can  be  made  to  be  accommodat- 
ed to  the  handling  of  snow. 

Modifications  of  the  conveyor,  loader,  the  steam 
shovel  and  tlie  steam  excavator  can  be  made  so  that 
these  can  be  applied  to  snow  removal.  Several  types 
of  ec|uii)nient  have  been  manufactured  here  and  there 
which  indicate  a  study  on  the  part  of  the  manufac- 
turers realizing  the  magnitude  of  the  snow  removal 
problems. 

We  are,  all  of  us,  familiar  with  the  centrifugal 
I)Iow  which  has  lieen  used  and  advertised  in  Canada. 
The  difficulty  with  this  machine  is  that  it  is  only 
hauled  by  horses  and  is  restricted  to  the  speed  at 
which  horses  can  travel.  It  disposes  of  the  snow  bv 
throwing  it  uj)  in  the  air  and  deflecting  it  on  the  sides 
of  the  road  ;  and  in  this  respect  it  is  useful,  of  course, 
on  interurban  highways.  The  width  of  path  cut  is 
narrow,  and  the  radius  of  operation  limited.  Possibly 
some  modification  of  this  machine  using  a  motor  ve- 
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hide  instead  of  horses  for  the  tractive  agent  may  be 
devised. 

Other  snow  removal  machinery  of  special  char- 
acter is  as  follows: 

'.rhe  snow  tank  which  collects  large  quantities  of 
snow  in  a  receptacle  and  loads  it  into  trucks  or  carts. 
Such  a  machine  is,  of  course,  of  great  value  in  the 
city  and  may  be  applied  to  the  removal  of  sntjw  in 
country  districts. 

Rotary  Broom  Devices 

Then,  we  have  a  rotary  broom  similar  to  those 
operated  by  the  trolley  companies,  which  is  o])erated 
by  a  special  motor  or  broom  being  set  at  an  angle  and 
being  revolved  in  the  opposite  direction  to  the  wheels 
of  the  truck  so  as  to  throw  snow  forward  and  to  the 
side.  The  expense  of  installing  these  machines  is,  .so 
far,  the  only  drawback  to  their  operation  which  can 
be  justified' in  certain  instances  where  the  desire  or 
demand  for  snow  removal  is  more  insistant. 

There  are  other  devices  which  are  on  the  market 
at  the  present  time  and  which  are  subject  to  examina- 
tion. The  writer  has  attempted  to  get  information 
together  regarding  all  the  ap|)aratus  manufactured 
ior  snow  removal  purposes,  and  has  seen  quite  a  few 
advertisements  and  catalogs,  none  of  which,  however, 
seem  to  be  in  a  condition  to  admit  of  very  much  dis- 
cussion. 

There  is,  of  course,  the  snow  compressmg  ma- 
chinery. There  is  also  a  snow  removal  machine  which 
consists  of  a  continuous  l)elt  with  cutting  baffles  op- 
erated at  a  high  speed  Ijy  an  independent  motor.  There 
are  rotary  plows  and  deflective  plows  of  all  kinds, 
but  none  of  these  have  come  to  the  point  where  they 
can  be  successfully  used.  These  are  simply  mention- 
ed for  iniriJoses  of  discussion. 

Prevention  of  Snow  Drifts 

.-Ml  our  statements  previously  have  been  made 
k)oking  toward  the  removal  of  snow.  We  must  not 
close  a  discussion  of  this  kind  without  making  men- 
tion of  the  absolutely  important  need  of  taking  mea- 
sures for  the  prevention  of  snow  drifts  by  the  erec- 
tion of  snow  fences  or  the  removal  of  obstructions 
such  as  weeds,  hedges,  board  fences  or  anything  of 
temporary  character  which  will  tend  to  cause  snow 
drifts  within   the   traversed   portion   of   the   highway. 

Like  the  problem  of  snow  removal,  the  installa- 
tion of  snow  fences  requires  forethought.  It  should 
not  be  left  until  the  snow  falls.  Snow  fences  should 
be  up  before  there  is  any  possibility  of  snow  drifts, 
and  should  remain  in  place  by  arrangement  with 
abutting  property  owners  until  the  possibility  of  snow 
has  ceased.  Snow  fences  can  easily  and  cheaply  be 
designed.  There  is  no  necessity  of  going  into  detail 
regarding  the  type  of  snow  fence  to  be  constructed. 
The  location  of  the  fence,  however,  is  a  vitally  iui 
portant  factor. 

In  conclusion,  let  it  be  said  that  snow  removal  is 
a  verv  real  problem  ;  that  it  will  be  a  very  real  prob- 
lem tind  increase  in  magnitude  as  long  as  we  have 
motor  vehicles;  that  the  amount  of  money  to  be  ex- 
pended on  snow  removal  will  only  be  limited  by  the 
value  of  service  to  traffic;  that  the  cost  of  snow  re- 
moval will  vary  from  $30  to  $2.30  per  mile,  and  in 
cases  of  extreme  snowfall,  the  cost  may  run  even 
higher.  Much  of  the  work  is  thrown  away,  discourag- 
ing, and  must  be  done  over  again.  The  i)ermanent 
results  are  practically  nothing.  The  work  is  done 
for  the  purpose  of  providing  facilities  for  the  motor 


\ehicle,  and  should  be  included  in  the  cost  of  the  mu- 
tor  vehicle  itself. 

I'Tom  an  exjierience  lasting  o\er  a  considerable 
number  of  years  in  the  fighting  of  snow,  the  writer 
has  reached  the  point  where  he  is  extremely  disturbed 
when  the  snow  begins  to  fall,  because  it  costs  money 
t(j  remove  and  the  money  might  just  as  well  be 
thrt)wn  away  for  all  the  effects  the  greater  share  of 
the  expenditure  has  on  the  condition  of  the  roads  in 
the  future. 

The  above  jjaper  was  jjresented  by  Charles  j. 
I'ennett,  State  Highway  Commissioner  of  Connecti- 
cut, before  the  eight  annual  conference  on  highway 
engineering  at  the   University  of  Michigan. 


The  Controversy  Regarding 
Hydrated  Lime 

The  Chief   Engineer  of  the  National    Lime 

Association  Supports  Statements  to 

Which  Objection  Was  Taken 

W:a.shington,   I).   C, 

November  22,  1922. 
lulitor.  Contract  Record, 

1  note  in  your  issue  of  November  15th,  1922,  a 
letter  from  Dufif  A.  Abrams  commenting  upon  the 
talk  1  gave  before  the  City  J'aving  Conference. 

T  am  at  a  loss  to  understand  the  significance  of 
the  reproduced  letter  from  Mr.  Bates  in  view  of  the 
following  quotations  from  Technologic  Paper  No.  3 
of  the  United  States  Bureau  of  Standards  by  Wig 
and  Bates.     On  page  59  of  the  paper  is  to  be  found: 

"Compound  27b. — This  is  the  most  efficient  medi- 
um emi)loyed  and  resulted  in  an  almost  impermeable 
mortar  at  the  two  weeks'  test.  Its  value  is  probably 
due  to  its  void-filling  properties  and  the  same  results 
could  be  expected  from  any  other  finely  ground  inert 
material  such  as  sand,  clay,  etc." — Compound  27b 
was  hydrated  lime. 

No  fault  is  to  be  found  with  the  statement  that 
finely  ground  .sand.  clay,  etc.,  will  be  as  etifective  as 
hydrated  lime.  When  the  cost  of  prcxlucing  ground 
sand,  clay,  etc.,  of  the  same  degree  of  fineness  as  hy- 
drated lime  is  considered,  the  advantage  of  using 
hydrated  lime  is  apparent. 

On  page  62  in  discussing  the  eil'ect  of  integral 
waterproofing  materials  in  1-6  mortar  mixes  we  find: 
"The  efficiency  of  2  per  cent  of  inert  hydrated  dolo- 
mitie  lime  filler  is  apparently  as  great  as  that  of  any 
of  the  water-repelling  compounds  in  this  mortar. 
Compound  27b  was  the  most  effective  waterproofing 
medium  in  this  mortar." 

On  ]mge  64:  "The  value,  for  dampproofing  pur- 
poses, of  the  addition  of  compounds  to  a  1-4  mortar 
mixture  is  evident  from  the  result  recorded  in  the 
talile.  It  will  be  observed  that  all  the  mortars  con- 
taining water-repelling  compounds  were  dampproof ; 
also  the  mortar  containing  10  per  cent  of  inert  hy- 
drated lime  filler,  but  the  mortar  containing  only  2 
l^er  cent  of  the  hydrated  lime  failed." 

From  these  quotations  it  is  evident  that  I  was 
fully  justified  when  I  said:  "The  statement  to  the 
effect  that  it  is  the  most  efficient  medium  has  been 
made  In-  the  C  S.  Bureau  ui  Standards  as  the  result 
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of  an  exliaustive  series  of  tests  in  whicii  all  oi  the 
available  media  were  experimented  witli." 

(arefully  selected  and  ])arti'al  (luotatioiis  can  be 
made  to  convey  almost  any  desired  impression  when 
considered  aside  from  the  complete  test.  Tlie  follow- 
ing,' (piotati(Mis  are  from  the  same  summary  as  are  the 
ones  i)resented  by  Mr.  Abrams. 

"The  mortar  used  in  these  tests  was,  perhaps,  too 
coarse  and  too  absorptive  for  a  fair  test." 

"Well  t^raded  sands  containinj,'  considerable  grad- 
ed line  material  are  preferable  for  mnkinj^  imi)ernu'a- 
ble  concrete  but  if  such  is  not  to  be  had.  tine  material 
in  the  form  of  hydrated  lime,  finely  <jround  clay  or 
an  additional  ((uantity  of  cement  will  be  found  of 
value." 

No  one  familiar  with  concrete  will  deny  that  it 
is  iK^rfectly  ])ossible  to  make  it  imjiervious  when 
notliinj^-  but  ceiuent  and  a!Lrj;r<^'R<''tes  are  used.  As  so 
well  expressed  in  the  (piotation  <.^iven  by  Air.  Abrams, 

tlioutjli,  we  know  that  " in  order  to  obtain  such 

impermeable  mortar  or  concrete  considerable  care 
sliduld  be  exercised  in  selectinjf  g(K)-d  materials  as 
a,t,'jjregates  and  ])roiM>rtioninj;-  them  in  such  a  man- 
ner  as    to   obtain    a   dense    mixture    "      1  he 

engineer  or  builder  who  makes  his  concrete  in  the 
Held  for  ])ractical  use,  instead  of  in  the  laboratory  for 
theoretical  discussion,  appreciates  the  difticulty,  and 
often  the  impossibility,  (jf  meeting  these  apparently 
simple  retpiirements. 

It  would  appear  that  Mr.  Abrams  is  his  own  |)re- 
stidigitator  in  the  "act  of  legerdemain,  which  might 
be  entitled  'Water,  water,  who  has  the  water.'"  On 
page  5S  of  Bulletin  No.  S  of  the  Lewis  Institute  we 
lind  in  connection  with  the  discussion  of  a  series  of 
tests  in  which  the  water  was  kept  constant:  "The 
(piantity  of  water  for  each  specimen  was  fi^fed  at  an 
amount  that  would  give  a  plastic  concrete  for  the 
highest  i)ercentage  of  admixture,  conseciuently  the 
concrete  became  progressively  drier  and  drier  as  hy- 
drated lime  or  cement  was  added."  And  on  page  69 
we  find:  "The  increase  in  strength  with  the  additii)n 
of  hydrated  lime  in  grou])  3  is  to  be  expected;  the 
absorbtion  of  water  by  the  lime  thus  producing  a 
drier  concrete  as  the  quantity  of  lime  wias  increased." 

The  tables  as  jiresented  on  i)age  65  are  misleading 
and  do  not  show  what  is  claimed.  Comparisons  are 
made  between  concretes  containing  hydrated  lime 
and  those  with  incremental  additions  of  cement,  in 
other  words,  with  concretes  becoming  constantly 
richer. 

l'"or  instiance  in  the  reports  for  group  3.  "mixing 
w;iter  constant."  when  3^%  of  cement  is  added  to  a 
\-rt  mix  it  becomes  a  1-3.76  mix.  when  added  to  a 
1-4  mi.x  it  becomes  a  1-3  mix.  In  the  cases  of  groups 
3  and  4,  mix  1-4,  admixture  33%,  he  compares  the 
flow  and  strength  of  a  concrete  of  1-4  mix  with  M'/c 
of  about  relative  'consistency  10.5,  with  the  flow  and 
strength  of  a  concrete  of  mix  1-3  of  relative  consist- 
ency about  105. 

According  to  his  own  acknowledgment  all  of  the 
concretes  in  his  grt)up  3  were  plastic,  the  strength 
results  given  for  his  group  3.  mix  1-4  with  mixing 
water  constant  (page  65,  bulletin  No.  <S)  show  an 
average  improvement  in  strength  of  10.9  i)ounds  per 
cent  of  hydrated  lime  added  and  this  for  all  percent- 
ages of  hsdrated  lime  added. 

In  his  letter  he  admits  "that  if  there  is  an  excess 
of  mixing,  water  in  concrete  it  will  lea\e  correspond- 
ing voids  which  will  in  tiun  lower  tlie  load-carrying 
caiiacitv   of  the  concrete  and  greatlv  reduce  its  resist- 


ance to  weather  and  other  destructive  agencies."  On 
pages  5X  and  69  of  his  bulletin  No.  8  he  admits  that 
hydrated  lime  absorbs  water.  In  his  Table  XXIX 
(l>age  65 j  he  shows  that  for  constant  water  in  plastic, 
workable  mixes  the  addition  of  hydrated  lime  increas- 
es the  compressive  strength.  In  my  j>aper  1  did  n<»t 
claim  an  increase  in  strength,  Mr.  .\brams  has  sai«l 
exactly  what  I  said  but  in  sqjarate  places  and  in 
other  words.  We  aj)])ear  to  have  cxjxfsed  the  "act  of 
legerdemain"  and  to  have  discovered  "Where  the 
water  is  at." 

The  data  alluded  to  from  which  the  conc1u«<>ns 
as  to  the  "rate  of  evaporation"  and  "absorbtion  of 
water"  in  concretes  containing  hydrated  lime  were 
drawn,  are  hardly  such  as  to  make  much  of  an  im- 
])ression  on  the  engineer.  Mr.  .Abrams  refers  to  l-'ig- 
ure  13,  page  49.  Hulletin  No.  8  of  the  Lewis  In.stitute. 
I'igure  13  consists  of  a  series  of  small  grajihs  that 
are  plotted  .so  as  to  show  the  average  effect  "of  all 
percentages  of  hydrated  lime."  ( from  5%  to  ii% ) 
on  each  of  the  mixes  from  \-4'/i  to  l-Z'/j  (about  1-2- 
3>4  as  the  leanest  mix)  and  as  the  average  effect  of 
each  of  the  adiui.Kture  jjercentages  on  the  average  of 
all  of  the  above  indicated  concrete  mixtures.  Ex- 
tended discussion   of  these  data   is  hardlj-  necessary. 

Much  test  data  resulting  from  t>bservati<jns  on 
])ractical  concretes  and  observed  under  ])ractical  ccm- 
ditions  could  be  cited  in  substantiation  of  the  state- 
ment that  both  the  ])erme.ability  and  absorbtion  of 
Concrete  are  reduced  by  judicious  and  reasonable  ad- 
mixtures of  hydrated  lime. 

There  appears  to  be  no  reason  to  change  the  state- 
ment to  the  effect  that  "numerous  tests  have  demon- 
strated that  the  compressive  strength  (»f  concrete  is 
little  affected  bj-  the  presence  of  hydrated  lime,  the 
majority  show  a  slight  iiTcrea.se,  when  the  tests  have 
been  conducted  under  conditions  approximating  field 
conditions." 

A  complete  discussion  of  the  erroneous  assump- 
tions and  empirical  methcnls  used  in  the  tests  frt)m 
which  Mr.  Abrams  drew  the  conclusions  he  quotes, 
will  appear  in  the  forthcoming  volume  of  the  "Pro- 
ceedings of  the  .American  Society  of  Testing  Ma- 
terials" so  that  no  further  comments  will  be  made 
here. 

It  is  unfortunate  that  Mr.  Abrams  was  not  more 
familiar  with  the  Bates  road  test.  .According  to  our 
reports,  hydrated  lime  was  used  in  Section  61A. 
The  concrete  in  this  section  was  of  a  basic  l-2-3J^ 
mix  with  JVj  per  cent  of  hydrated  lime.  The  section 
w,as  1(X)  feet  long  and  but  4  inches  thick.  This  sec- 
tion was  selected  to  make  studies  as  to  the  effects 
of  hydrated  lime  in  concrete  mixe<l  for  different  times. 
The  easterly  33-1/3  feet  was  mixed  for  only  30  sec- 
onds, the  next  33-1/3  feet  was  mixed  for  45  seconds 
and  the  westerly  33-1/3  feet  for  one  minute.  The 
easterly  section  (mi.xed  30  seconds)  failed  under  the 
second  load  increment,  the  middle  section  (mixed  45 
seconds)  failed  under  the  third  load  increment  but 
the  westerly  section  (mixed  one  minute)  stood  up 
until  the  fifth  increment  or  as  well  if  not  better  than 
any  four  inch  section  of  the  whole  road. 

\'ery  truly  yours. 

Tyrrell  H.  Shertzer. 
Chief  I'.ngineer,  Natiiinal  Lime  -Association. 


The  Standard  Cnderground  Cable  Co..  of  Canada. 
Ltd..  are  distributing  a  booklet  describing  their  rub- 
ber insulated  wire.  The  lxx>klet  is  nicely  illustrated 
and  contains  much  interesting  infi>rniation. 
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Experiences  with  Leadite  for  Pipe  Joints 

A   Discussion  of  the  Value  of   Lead   Substitutes— Water  Works 

Officials  State  Their  Opinions   of  the  Effectiveness 

of  Joints   Made  with   Leadite 


At  the  last  annual  convention  of  the  American 
Water  Works  Association,  a  paper  on  the  use  of  lead 
substitutes  for  pipe  joints  provoked  considerable  dis- 
cr.ssion,  which  is  of  sufficient  interest  to  be  worth 
reprinting,  The  following,  therefore,  are  some  ex- 
periences with  the  use  of  leadite  and  other  substi- 
tutes: 

W.  Luscombe:'  I  have  never  tried  anything  but 
pig  lead.  Some  representatives,  speaking  to  me  of 
leadite,  stated  that  in  Philadelphia  it  is  now  being 
extensively  used  on  a  considerable  mileage  of  large 
mains  under  streets  where  it  is  extremely  difficult  to 
reach  the  joints.  Philadelphia  must  have  found  it 
very  satisfactory,  or  else  they  would  not  have  used  it. 
However,  I  have  never  used  anything  but  pig  lead, 
which  I  have  found  satisfactory. 

W.  C.  Hawley:'  I  have  some  75  miles  of  pipe 
laid  with  leadite  joints.  It  has  been  entirely  satis- 
factory and  is  much  less  expensive.  I  figured  tliat 
we  have  saved  about  60  per  cent  in  the  cost  of  the 
joints  during  the  recent  war  period.  The  other  day 
my  foreman  brought  in  a  piece  of  joint  which  was 
taken  out  of  a  ten  inch  pipe  where  the  line  had  settled 
into  a  coal  mine,  and  in  breaking  out  the  bell  he  had 
the  joint  in  pretty  nearly  one  piece.  There  was  no 
evidence  whatever  of  any  deterioration  in  the  metal. 
It  was  as  perfect  as  any  jointing  material  could  be. 
We  are  using  it  under  all  sorts  of  conditions,  in 
trenches  four  and  four  and  a  half  feet  deep,  which 
stand  the  vibration  due  to  the  use  of  heavy  automo- 
l)ile  trucks,  and  we  are  using  it  under  pressure  up  to 
210  pounds  and  in  sizes  from  four  to  thirty-six  inches. 

E.  T.  Cranch:'  I  would  like  to  ask  about  the 
experience  necessary  in  handling  leadite.  I  have 
never  used  it  myself.  I  have  been  approached  by 
representatives  to  undertake  it  and  have  discussed 
it  with  several.  The  principal  objection  I  could  find 
is  that  I  am  told  you  are  likely  to  overheat  it  and 
it  is  no  good  if  it  is  overheated.  I  wonder  what  the 
experience  has  been  in  that  line? 

W.  C.  Hawley:'  Leadite  is  different  from  lead 
and  has  to  be  handled  differently,  but,  used  with  any 
intelligence,  there  is  no  reason  why  good  results  can- 
not be  had.  As  far  as  overheating  is  concerned,  that 
is  the  thing  to  do.  It  comes  in  the  form  of  black 
l)owder  and  as  it  mclts  it  should  be  stirred.  It  will 
froth  and  foam,  and  then  as  it  gets  a  little  too  hot, 
it  begins  to  thicken  like  a  black  oatmeal  mush  and 
that  is  the  time  to  take  it  away  from  the  fire  or  take 
the  fire  away  from  it,  and  to  continue  to  stir  it.  It 
will  thin  down  until  it  is  like  a  thin  black  oil,  and  then 
it  is  ready  to  jwur.  If  poured  from  the  proper  height, 
eight  or  ten  inches,  there  is  no  difficulty  at  all.  Any- 
Ijody  can  use  it,  but  it  is  just  enough  different  from 
lead  to  require  a  little  different  treatment.  We  break 
in  an  Italian  boy  to  pour  the  joints.  It  does  not  re- 
quire expert  labor.    We  get  rid  of  all  the  trouble  with 

'Vice-president,   Gary   Heat,   Ligllt  and   Water   Company,   Gary,   Indiana. 
"Chief   Kngineer   and   general   superintendent,   Penasylvania   Water   Com< 
pany,  Wiiltinsburg,  Pa. 
'gupcrintendcnt,  water  department,  Petersburg,  Va. 


caulkers  and  that  sort  of  thing,  and  we  find  a  saving, 
as  I  said,  of  60  per  cent  in  the  cost  of  the  joints. 

J.  E.  Gibson  :*  1  want  to  reinforce,  if  I  can,  what 
Mr.  Hawley  has  said.  I  have  used  leadite  now  for 
about  four  years,  and  have  found  it  entirely  satis- 
factory. 1  did  have  difficulty  when  I  started  to  use 
it.  I  got  it  afire  and  smoked  everybody  out  of  the 
community  in  that  section,  but  now  we  have  gotten 
on  to  it  and  find  it  very  satisfactory.  During  the 
last  two  years  we  have  rebuilt  our  filter  plant,  and, 
as  we  all  know,  the  pipe  gallery  is  forgotten  until 
we  begin  to, erect  the  pipes,  and  then  we  find  we  have 
four  feet  of  space  for  six  feet  of  material.  We  used 
leadite  there  and  saved  a  good  many  dollars,  because 
without  leadite.  if  it  had  been  necessary  to  caulk 
lead,  we  would  have  had  to  put  in  flanged  pipes.  We 
could  pour  the  leadite  in  six  inches  of  space  and  no 
caulking  was  needed.  We  did  have  leaks  under  those 
conditions  in  one  or  two  cases.  We  had  a  stream 
I)ouring  out  of  a  twenty-inch  connection  that  would 
fill  a  gallon  pail  in  a  few  minutes,  but  after  eight 
or  ten  days  the  leak  stopped  and  since  then  we  have 
painted  the  pipes  without  any  difficulty  whatever. 

We  cannot  use  it  in  water  that  will  not  rust.  We 
have  in  Charleston  an  artesian  supply.  It  carries 
about  2,000  grains  per  gallon  of  soda,  a  good  mineral 
water  for  drinking  and  bathing,  but  it  is  not  useful 
for  anything  else.  Laundry  work  done  with  it  is 
most  splendid.  It  will  wash  clothing  and  'it  will 
come  out  beautifully  white.  That  water  will  not  rust 
iron.  I  took  out  in'  1921  some  pipe  placed  in  1897. 
The  threads  were  just  as  sharp  as  the  day  they  were 
turned  out  of  the  die,  the  tool  marks  were  still  there 
but,  after  twenty-four  hours'  exposure  in  the  salt  air 
of  Charleston,  they  were  rusted.  But  there  was  a 
pipe  absolutely  clean  that  had  been  submerged  for 
twenty  some  odd  years.  We  have  got  the  artesian 
pij^e  still  in  the  ground,  and  people  still  want  that  for 
bathing.  We  have  repaired  a  few  joints  with  leadite 
on  that,  but  it  will  not  hold,  so  if  you  have  a  water 
that  will  not  rust  ordinary  iron,  I  would  not  suggest 
that  you  exjieriment  with  leadite.  It  seems  to  have 
that  (juality  of  rusting  tight  like  our  old  style  rust 
joints  that  we  made  years  ago. 

W.  F.  Wilcox:"  I  do  not  know  anything  ab(jul 
leadite.  but  I  was  going  to  give  an  experience  with 
pipe  joints  in  our  district.  We  laid  two  miles  of  24- 
inch  Y>\pc  carrying  a  million  cubic  feet  of  gas  an  hour 
under  10  pounds  pressure.  In  that  two  miles  of  line 
we  finally  drove  up  3,500  leaks.  We  had  to  put  in 
another  line  to  carry  two  million  cubic  feet  of  gas 
an  hour  under  10  pounds  pressure,  and  we  put  in  a 
joint  there  by  using  one  inch  of  untarred  jute  yarn, 
driving  that  up  hard,  and  then  drove  in  one  inch  of 
lead  wool,  then  another  inch  of  jute  yarn  and  cast  on 
top  of  that  an  inch  and  a  half  of  poured  lead  joint 
and  drove  it  up.  In  three  miles,  the  36-inch  pipe 
carrying    two    million    cubic    feet    of    gas    under    10 

'Superintendent,  water  department,  Charleston,  S.C. 
•Superintendent,  Central  Water  Works,  Ensley,  A!?. 
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poumls  pressure,  tlie  joints  we  have  had  to  redrive 
have  been  so  negligible  tliat  we  have  not  kept  any 
record  of  them.  On  the  first  line,  with  the  same 
joints,  we  spent  more  in  redrivinj^  leaks  than  it  cost 
lis  to  lay  the  original  line.  That  looks  like  a  com- 
])li'cated  joint,  but  it  did  make  a  big  difference. 

\V.  C.  Ilawley:'  Perhaps  the  convention  will  be 
interested  in  a  test  we  made  the  other  day  of  a  line 
of  6  inch  pipe  7,800  feet  long  we  laid  with  Icadite 
early  last  fall,  but  which  we  did  not  test  until  just 
before  cold  weather.  The  test  was  not  satisfactory. 
The  joints  had  all  been  tested  in  the  trench,  but  there 
was  evidence  of  too  much  leakage.  Probably  they 
did  not  get  the  curb  ta])  turned  right,  but  we  retest- 
ed  that  line  about  three  weeks  ago,  and  the  first  seven 
minutes  the  meter  registered  two-'hundredths  of  a 
cubic  foot  and  in  the  next  ten  minutes,  six-hundredths 
of  a  cubic  foot.  That  rate  of  registration  is  ])robably 
too  small  to  indicate  satisfactory  results,  that  is,  I 
mean  the  meter  can  hardly  be  exi)ected  to  register 
accurately  at  such  a  low  rate,  but  at  any  rate  the 
leakage  is  very  small  in  about  7,800  feet  of  6-inch 
l)i|)c. 

11.  !•".  Cox:"  1  should  like  to  add  our  testimony. 
in  Scranton  we  have  the  same  trouble.  Our  Wilkes- 
barre  people  have  been  using  leadite  three  or  four 
years.  We  made  a  visit  down  there  to  see  how  it 
was  done,  and  it  is  largely  a  matter  of  skill  in  heat- 
ing. They  use  common  labor  and  we  have  been  do- 
ing so  since.  CKir  trouble  was  under  tracks,  and  we 
have  i)ut  leadite  in  and  have  had  no  trouble.  We 
have  not  used  it  under  paving  yet.  We  also  had 
mains  joined  over  the  bridge  under  tracks  and  also 
ran  the  leadite  where  we  could  watch  them.  As  Mr. 
(iib.son  said,  we  had  small  leaks  which  continued  for 
a  period  of  four  or  five  weeks,  but  finally  it  all  took 
up,  so  our  experience  with  it  has  been  very  successful 
so  far. 

(i.  (i.  Dixon:'  Like  some  other  places,  Akron  had 
a  little  unfortunate  experience  a  number  of  years 
ago  with  leadite,  and  in  recent  years  we  have  never 
used  it  in  practical  quantities,  but  last  year  we  put 
in  about  2,000  feet  of  10-inch  i)ipe  in  about  as  bad  a 
piece  of  trench  imaginable.  It  is  very  difificult  work. 
It  was  placed  in  February  or  March.  Leadite  was 
used  and  no  service  connections  were  made  into  the 
niain  for  some  time  after  it  was  completed,  so  as  to 
give  an  oi)portunity  for  testing  accurately  with  a 
pressure  meter.  This  was  done,  and  something  over 
100  pounds  pressure  was  found.  The  meter  was  rea<l 
daily  for  a  period  of  two  weeks,  during  which  lime 
the  leakage  dropped  from  about  500  gallons  per  day 
per  mile  of  |)ipe  to  about  250.  Our  standard  of  leak- 
age in  those  times  was  about  2(X).  The  meter  was 
then  read  again  about  a  week  and  a  half  later,  and  the 
leakage  had  by  that  time  dropped  a  little  below  our 
standard  of  200.  It  took  something  between  three 
and  fi>ur  weeks  for  the  leakage  in  that  case  to  drop 
down  to  our  standard. 

J.  A.  Jensen  :"  You  may  be  interested  in  our  ex- 
perience in  MinneaiK)lis.  We  had  a  section  cut  off 
temporarily  and  there  was  laid  on  the  top  of  the 
ground  a  f)-iuch  main.  .Some  peojjle  interested  in 
substitutes  for  lead  asked  for  an  opportunity  to  make 
a  demonstration  and  we  thought  we  would'give  them 


a  chance  on  this  line.  They  did  not  get  on  the  job 
right  away,  so  we  started  to  make  lead  joints  and 
they  finally  came  out  and  finished  the  job  with  sub- 
stitute. This  line  was  in  .service  for  90  days,  and  they 
made  the  joints  themselves  according  to  the  usual 
l)ractice  with  a  high  gait.  At  the  end  of  90  days, 
when  we  were  ready  to  take  the  pipe  out,  we  made 
an  inspection,  and  I  might  say  that,  out  of  the  45  or 
50  joints  that  were  made,  there  were  only  about  2 
that  you  could  call  passable.  There  was  a  great  deal 
of  leakage,  but  all  of  the  lead  joints  were  dry.  Where 
we  laid  the  pipe  8  feet  below  the  grade  of  the  street, 
we  might  hesitate  about  taking  any  other  material 
as  a  substitute  for  lead.  The  joint  is  the  weakest 
point  in  the  pipe  line,  and,  therefore,  we  would  hesi- 
tate naturally  about  using  something  that  might  be 
inferior.  We  figured  out  that,  of  the  total  cost  of  a 
line  of  12-inch  pipe,  the  cost  was  about  2  per  cent 
more  by  using  lead,  and  we  felt  that  that  was  mighty 
cheap  insurance. 

S.  H.  Taylor:"  Perhaps  1  should  give  you  the 
benefit  of  New  Bedford's  exi)erience  in  lead  pipe.  I 
was  very  ske])tical  and  thought  I  was  going  to  avoid 
using  it  by  proving  it  to  be  no  good.  About  15  years 
ago  there  were  a  few  joints  made  experimentally  in 
New  Bedford  and  covered  up.  A.s  is  usual  with  lead- 
ite, the  first  week  or  so  produced  a  little  water,  but 
it  tightened  right  up  and  has  given  no  trouble  .since. 
About  3  years  ago  we  were  about  to  do  considerable 
work,  about  a  mile  and  a  half  of  36-inch,  and  are  now 
doing  nearly  4  miles  at  Wauhegon.  Of  course  the 
leadite  men  were  around  and  we  agreed  to  make  a 
test.  We  put  six  pipes  together,  3  with  leadite  and 
3  with  another  substance,  and  put  them  up  to  200 
pounds  i)ressure  with  no  disastrous  result.  Then  we 
started  to  i)ick  up  the  two  ends  with  a  derrick  so  that 
we  got  the  pipe  practically  susi)ended  by  the  ends. 
I  was  much  surprised  at  the  elasticity  of  the  material, 
for  only  one  joint  broke,  which  was  not  leadite. 
Then  we  laid  the  end  on  the  ground  and  caulked  up 
that  break  with  lead  and  the  six  lengths  of  pipe  lay 
in  the  yard  for  a  month,  absolutely  tight.  Since  then, 
for  the  past  3  years,  we  have  used  leadite  almost  ex- 
clusively with  very  good  results.  I  recall  only  one 
or  two  cases  in  many  miles  of  pipe  where  it  was  used 
that  we  had  to  make  a  joint  afterwards.  We  have 
laid  in  that  time  probably  7  or  8  miles  of  ordinary 
size  pipe  6  to  12  inches,  and  over  a  mile  of  36-inch 
and  over  a  mile  of  48-inch  i)il)e.  We  are  now  laying 
more  48-in'ch  and  we  are  so  well  satisfied  with  the 
leadite  that  we  are  sticking  right  to  it.  We  show  a 
saving  in  our  48-inch  joints  of  about  75  jht  cent,  with- 
out taking  any  account  of  the  difference  in  the  bell 
hold,  that  is,  simply  on  material  and  labor.  It  rc- 
(|uires  about  3  men  to  make  a  leadite  joint  in  10  min- 
utes, and  the  same  3  men  would  take  an  hour  and 
forty  minutes  to  make  a  lead  joint.  That,  in  addition 
to  the  _cost  of  the  material,  makes  a  difference  of 
alx)Ut  75  per  cent  and  <aving  in  bell  holds  is  addition- 
al to  that. 


(   iicf    KiiKniror,   .Scranton    Gas   ami    Watrr   Company.   Scranlon,    P« 
'(  Incf    I'.nginccr.    Hurrau    Wairr    Works    Improvement,    Akron,    Ohio 
"Supervisor,   water  works  department,   Minneapolis,    Minn 
'Assistant  Supmntciidcnt,  Wiitcr  Works,  New  BcUforJ,  Mass. 


C.  Nelson,  contractor.  Coleman,  .\lta..  has  recent- 
ly been  awarded  a  contract  for  a  i)icture  theatre  at 
Coleman,  25  by  100  ft.  It  will  be  of  frame  construc- 
tion on  concrete  foundations.  The  estimated  cost  is 
$C),000.  .\.  K.  Knowles.  cement  contractor,  has  re- 
ceived the  sub-contract  for  tlie  foundations.  The 
owner  is  C.  Baron. 
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Deterioration   of  Materials  Employed 

in  Harbor  Works 

An  Abstract  of  the  Second  Report  of  a  Committee  of  the  Institution 
of  Civil  Engineers  as  Published  in  "Engineering" 


Since  1916,  an  important  committee  appointed  by 
the  Institution  of  Civil  Engineers  has  been  engajfecl 
in  investigating  the  causes  of  deterioration  of  struc- 
tures, ])artly  or  wholly  immersed,  in  sea  water,  and  in 
devising  measures  that  would  ensure  longer  life  to 
materials  subjected  to  such  conditions.  The  war 
necessarily  occasioned  some  delay  in  the  active  pro- 
secution of  this  work,  and  the  first  rejiort  was  not 
issued  till  four  years  later.  In  that  report,  the  prob- 
lem was  very  fully  stated,  the  necessity  for  inquiry 
was  clearly  demonstrated,  the  available  mechanism 
for  dealing-  with  it  was  explained,  and  the  lines  of  in- 
\  estigation  to  be  followed  distinctly  detailed.  The 
committee  of  the  Institution  has  now  published  a 
second  (interim)  report,  which  besides  showing  the 
progress  that  has  been  made,  contains  a  number  of 
abstracts  from  the  proceedings  of  various  committees 
and  associations,  l'2nglish  and  foreign,  indicating  the 
interest  the  subject  has  created  tliroughout  tlie  world. 
N'arious  officials  have  also  made  reports  on  matters 
of  particular  interest. 

Protection  of  Timbers 

The  more  efficient  protection  of  timl)er  was  a 
subject  in  which  the  committee  were  closely  con- 
cerned, and  the  provision  of  appropriate  forms  of  pre- 
ser\ative  engaged  their  attention  from  the  first.  Cre- 
osote offered  the  most  promising  means  of  effecting 
an  im|)ro\ement,  and  they  now  report  the  i^rogress 
made  by  experiments,  to  determine  the  suitability  of 
creosote  and  the  possibility  of  rendering  the  creosote 
more  effective  by  the  addition  of  poisonous  sub- 
stances. With  regard  to  the  first  part  of  the  inquiry, 
the  committee  report  that  specimens  of  timber  have 
1)een  purposely  exposed  at  .\ccra,  Auckland,  Bris1)ane, 
Colombo,  ^^  e!lingtf)n  and  Leith,  and  that  from  some 
of  these  stations  have  been  received  specimens  of 
native  timber,  that  had  l3een  submitted  to  tests  with 
the  view  of  determining  the  maximum  load,  the  mod- 
ulus of  rupture,  the  modulus  oi  elasticity  and  total 
deflection  previous  to  fracture. 

Of  course  it  is  as  yet  much  tno  soon  to  draw  con- 
clusions from  the  systematized  experiments  j^rojjosed 
Ijy  the  committee,  but  at  -Auckland  observations  made 
in  timbers  exposed  to  the  attack  of  teredo  and  other 
nests  have  been  contirrued.  Some  specimens  of  tim- 
ber, 42  in.  by  3  in.  by  !]/>  in.,  in  an  unprotected  con- 
dition, and  others  that  had  l:>een  ]jrotected  by  crude 
creosote  and  patent  protectors,  had  been  e.xpt)sed  in 
sea  water  up  to  May,  1920.  but  it  is  not  quite  clear 
how  long  they  had  been  in  the  water  when  examined. 
Air,  however,  were  found  to  have  been  attacked  by 
the  teredo:  Kahikatea,  severely;  Rimu  and  Kauri, 
less  so,  but  Oregon  pine  had  disappeared,  having 
been  completely  destroyed.  Mr.  Marchbanks,  chief 
engineer  of  the  Wellington  Harbor  Board,  in  sending 
specimens  with  description  of  tests  states,  "that  the 
timlier  suitable  for  harbor  work  is  getting  scarce  and 
difficult  to  obtain  in  New  Zealand  and  that  the  Col- 
ony  is  getting    more    and    more    dependent  on   Au- 


stralia for  supplies.  Under  these  circumstances,  it  is 
suljmitted  that  the  question  of  the  suitability  of  .Vew 
Zealand  timber  for  other  than  limited  local  reejuire- 
ments  is  no  longer  of  great  importance." 

Studies  in  United  States 

Otlier    rejKirts    indicate    active    co-operation    and 
eagerness   to   participate   in    the   inquiry,   and   outside 
our   own   Colonies   very   material   assistance   is   likely 
to  come    from    the    United    States.      The    .American 
\\'ood  Preservers'  Association  has  taken  up  the  sub- 
ject with  vigor,  moved  to  this  end  by  the  very  seri- 
ous  loss  due   to   the  action   of  marine  Ixjrers   oh   the 
harbors  of   the    Pacific   Coast.     This   association   has 
issued   a   report   which   shows   that   a    \cry    thorough 
and  systematic  investigation  will  be  pursued  through- 
out the  whole  length  of  the  coast  line  of  the  United 
States.     It  appears  that  in  past  years,  since  1870,  the 
attacks  in  San  Francisco  I'.ay  have  1)een  sporadic  and 
varying  in   virulence,  1)ut  in   the   earlier  period  little 
attention  was  ])aid  to  the  ])est,  as  it  was  believed  that 
the  quantity  of  fresh   water  discharged  into  the   bay 
from  the  combined  flow  of  the  Sacramento  and  San 
Joa(|uin  rivers  would  reduce  the  salinity  of  the  water 
to  such  an  extent  that  it  would  prove  an  unfavoral)le 
habitat  for  Teredo  and    Limnoria.     This   exi)ectation 
apparently  was  not  well  founded,  and  with  time  the 
depredators    have    increased.      It    may    be    suggested 
that  the  enormous  quantity  of  water  drawn  from  the 
upper  reaches  and  tributaries  of  these  rivers  for  the 
purposes  of  irrigation   has   diminished   the   supply   of 
fresh  water,  and  has  allowed  the  .salinity  at  the  out- 
fall to  increase  to  such  an  extent  that  the  breeding 
of   the   teredo  has    been    encouraged.      Moreover,   in 
recent  years  the  rainfall  has  been  below  the  normal, 
and   it  is  in  those  years  that  the  ravages  have  been 
the  greatest.     In    1917,   damage   to   timber  piling  be- 
came evident,  and  two  years  later,  waterfront  struc- 
tures in  the  bay  erected  on  piles,  began  to  fall,  and 
in  some  cases  whole  docks  were  affected.     Loss  and 
insecurity  became   so  great  that  the   Wood   Preserv- 
ing Association  appointed  a  committee  to  study  the 
prolilem,   but    this    committee    did    not   begin   active 
work  till  July,  1920.     Previous  to  this  date,  the  United 
States   I""orest   Service   and   other  agencies   had   made 
local  investigations  concerning  the  activities  of  Mar- 
ine borers  and    the    methods    for    their    due  control. 
These  scattered   associations   have   now   concentrated 
their   efforts   in   a   systematic   programme,   which   has 
for  its  ol:)ject  the  investigation  of  the  entire  jiroblem, 
including  the    hydrographic,    the    biological   and   the 
engineering    phases.       Ilie     biological     work    carried 
out  under   the   superintendence   of   Dr.   C.   .\.   Kofoid 
shows   that   invasions   of   borers   are   induced    l)y    the 
shipping  traffic,  and  that  jireventive  measures  are  an 
aljsolute   necessity.     The   port   of   San    I'rancisco   has 
become  the    resort    of  the    most    widely  known  and 
most    destructive    representatives    of    the   grou|)s   to 
which  they  Ijelong.     To  these  importations,  Iiowever, 
California  contriljutes,  on  its  own  account,  a  pest  of 
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)ccial  viruk-ncc.  The  Xylolrya  is,  however,  no  mean 
second  in  the  coniiietition,  and  thouffh  it  adopts  un- 
usual habits  of  l)orinf>f  they  can  ])rove  very  effectual. 
Sonic  of  the  piles  in  the  dolphin  of  the  Alameda  Mole, 
driven  in  i'\'i)ruary,  ]'>V).  were  so  weakened  at  the 
mud  line  by  the  tunnellinj,'  of  Xylotrya,  that  they  had 
to  be  removed  in  Xovember.  ]')20.  Teredo  navalis 
can  accomplish  4  in.  penetration  in  as  many  months, 
and  is  a  foe  to  be  resi)ected.  Amony;  the' crustacean 
borers  is  the  Limnoria  Lignorum.  a  species  which 
ac(|uired  considerable  notoriety  in  the  last  reiJort. 
and  whose  ravages  are  very  destructive  since  they 
often  complete  the  work  of  the  teredo. 

Protection  of  Piling 

The  recommendations  submitted  to  the  committee 
for  coping  with  the  destructive  work  of  these  organ- 
isms seem  hardly  adequate,  but  time  will  be  recpiired 
to  determine  their  efficiencv.  It  is  i)roi)osed  to  re- 
strict the  uncontrolled  use  of  untreated  or  unprotected 
timbers  in  marine  structures,  to  remove  by  state  or 
federal  sanction  all  old.  unused,  infected  marine  struc- 
tures, and  to  ])re\ent  harbors  being  used  as  a  dumj)- 
ing  ground  for  waste  wood.  .\s  a  protection  to  |)iles 
it  is  proposed  to  use  bark,  metal  sheathing,  and  paints 
of  \arious  kinds.  -Some  forms  of  concrete  protecticjii 
are  described,  and  among  these  Koetitz  ])ile  is  in 
favor.  This  pile  is  formed  by  slipping  over  an  un- 
treated wooden  pile,  a  previously  made  reinforced 
concrete  cylinder  and  driving  the  cylinder  into  the 
mud,  the  space  between  the  wood  and  the  concrete 
then  being  filled  with  sand  and  grout.  Some  of  the 
suggestions  appear  rather  bizarre  than  ])ractical. 
.\mong  the  more  fantastic  is  the  jiroposal  to  explode 
dynamite  in  the  water  round  the  piles  in  the  hope 
that  the  concussion  would  destroy  animal  life.  This 
plan  has  been  tried  by  the  ingenious,  but  like  the 
])lan  of  electrolysis  of  the  water,  liberating  chlorine 
gas,  sujjposed  to  be  fatal  to  the  teredo,  it  has  ])rt)ve<l 
ifutile.  .Another  arrangement  suggested  by  the  study 
of  the  habits  of  the  borer  was  to  construct  the  pile 
of  separate  planks,  si)iked  together,  so  as  to  jircsent 
from  any  direction  the  greatest  i)ossible  number  of 
cracks  in  order  to  intercept  a  continuous  path 
through  the  pile,  the  belief  l)eing  that  the  shipworm 
could  not  cross  a  crack.  Hut  whatever  the  scruples 
of  the  shii)worm  may  be,  it  soon  became  aj^parent 
that  Limnoria  had  none,  and  the  i)lan  proved  to  be 
one  adopted  to  afford  shelter  rather  than  discourage- 
ment to  intruders. 

Life  and  History  of  Marine  Borers 

Such  e.vperiments  show  conclusively  the  need  for 
obtaining  more  precise  knowledge  of  the  life  history 
and  habits  of  the  marine  borers.  The  committee  early 
recognized  this  necessity,  and  selected  IMymouth  as 
a  suitabk'  site  for  e.xperimental  work,  since  the  labora- 
tory of  the  Marine  Hiological  .Association  would  be 
available.  The  investigation  was  intrusted  tt)  Ur.  G. 
r.arger,  and  Mr.  C.  R.  llarington,  the  latter  of  whom 
experienced  great  difficulty  in  finding  either  the  ter- 
edo or  the  evidence  of  its  work.  The  reasons  assign- 
ed for  its  absence  are  interesting,  as  they  sujjjiort  the 
early  views  of  the  biologists  at  San  I'Vancisco,  where 
the  conformation  of  the  coast  line  is  similar.  Mr. 
llarington  ascribes  the  absence  to  the  variations  in 
salinity  due  to  the  inflow  of  fresh  water  and  inter- 
ference with  the  free  tidal  wa.sh,  which  in  its  turn 
affects  the  (piantity  and  character  of  the  food  supply. 
At  l'",xmouth,  where  the  docks  are  far  u])  the  estuary, 
it  might  be  expected  that  teredo  would  be  absent  for 


the  same  reason,  and  this  is  tiie  case,  but  at  Falmouth, 
where  the  inflow  of  fresh  water  is  slight  and  the  tidal 
wash  unimpeded  by  a  breakwater,  teredo  are  abumi- 
ant.  The  ol)served  conditions  point  to  a  possible 
way  by  which  the  pest  might  be  eradicted,  and  the 
process  woukl  be  a  repetition  of  that  already  a<lopted 
at  Hartlepool,  where  fresh  water  is  periodically  pump- 
ed into  the  timber  ])onds  to  preserve  the  timber  in- 
tact. ICvidently  the  degree  of  permissible  salinity 
must  be  determined  experimentally,  and  unfortimately 
owing  to  the  want  of  a  proper  su])ply  of  food.  Mr. 
llarington  was  not  able  to  bring  vigorous  cultures 
of  the  free-swimming  larva  to  the  stage  when  they 
attack  wood,  but  experiments  in  rearing  spawning 
teredo  in  water  in  which  the  salinity  was  varied  fr(.»m 
.3.^  per  cent  to  5  i)er  cent  showed  that  the  lowest  limit 
at  which  larva  could  swim  with  ease  was  about  20 
l)er  cent.  .\  lower  |)ercentage  would  jjfobably  suffice 
under  natural  conditions  where  the  wash  of  the  tide 
tended  to  keej)  the  mollusc  alive. 

Impregnating   Timber   with   Poisonous   Substances 

.Xnother  ])ossible  form  of  riddance  which  has  en- 
gaged the  attention  of  the  committee  is  to  impreg- 
nate the  timber  with  some  i)oisonous  substance.  It 
ai)pears  not  imiKJSsible  but  that  ordinary  creosote  con- 
tains some  substances  toxic  to  teredo,  but  these  con- 
stituents of  creosote  are  soluble  in  water,  and  are 
therefore  soon  washed  out  of  the  wood.  To  make  the 
l)ractice  successful  it  is  necessary  to  find  some  toxic 
substance  soluble  in  creosote,  but  insoluble  in  water. 
.\  difficulty  is  here  i)resented  because  the  toxicity  in 
sea  water  is  difficult  to  measure,  on  account  of  the 
slight  solubility  which  is  e.ssential  to  the  problem. 
In  some  exi)eriments  with  concentrations  of  1  rlO.OOO, 
the  soluble  limit  of  the  chemical  employed  was  pass- 
ed, the  substance  therefore  remained  i>artly  in  sus- 
])ensi(m  and  rendered  the  test  unsatisfactory. 

Certain  chemicals  were  found  to  be  decidedly  toxic 
on  Saxicava.  Mytillus  and  Limnoria.  and  to  fulfill 
the  conditions  of  insolubility  in  water.  .\  substance 
containing  arsenic  and  used  in  gas  warfare  seemed 
sj)ecially  suitable,  and  more  poisonous  to  teredo  thart 
the  tar  acids  of  creosote.  .\s  a  crucial  test  it  was  jro- 
])osed  to  dissf)lve  the  i)oison  in  boiling  creosote  and 
to  soak  ])ieces  of  dried  deal  in  it  for  three  or  four  days. 
when  a  fairly  even  impregnation  to  the  depth  of  half 
an  inch  could  be  obtained.  Impregnation  of  harder 
woods  was  not  attempted  in  this  preliminary  inquiry. 
The  i)repared  ))ieces  of  timber  with  others  treated 
with  creosote,  and  also  untreated  timber,  were  ex- 
posed in  suitable  localities  and  examined  last  Christ- 
mas, but  only  the  untreated  contnjls  were  attacked 
slightly  by  Limnoria.  I'^ither  the  specimens  were  not 
exposed  long  enough  or  the\-  were  put  out  too  late 
in  the  season.  The  exiieriments  will  be  C(.>ntinuet1 
next  year.  It  is  not  impossible,  as  some  of  the  ex- 
periments seem  to  show,  that  the  boring  organisms 
|)ossess  different  degrees  of  immunity  to  poisons  and 
of  indifference  to  creo.sote.  In  a  piece  of  creosoted 
timber  from  which  the  preservative  had  been  washed 
out,  it  was  noticed  that  while  the  attacks  of  limnoria 
were  confirmed  to  that  part  of  the  wood  free  from  the 
creosote,  the  burrows  of  teredo  penetrated  into  every 
part  with  apparent  impartiality. 

Hard  to  Treat  Dense  Woods 

In  the  first  report  issued  by  the  committee  it  was 
shown  that  the  denser  and  more  resisting  kinds  of 
timber,   which,   like   greenhcart,  resist    teredo   attack 
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witli  great  success,  are  very  difficult  to  impregnate, 
and  Dr.  Harger  is  continuing  experinients  to  deter- 
mine the  best  method  of  injecting  poisons  in  such 
cases.  Some  of  his  prepared  specimens  are  exposed 
at  Lowestoft,  where  the  water  is  very  much  infested 
with  various  pests.  Steps,  too,  are  being  taken  to 
send  similar  specimens  to  tropical  parts  where  the 
boring  effects  are  more  rapid  and  more  destructive. 
It  must  be  remembered,  however,  that  in  any  case, 
the  toxic  effect  of  the  prepared  materials  cannot  be 
expected  till  the  unpoisoned  creosote  controls  have 
been  attached.  With  regard  to  greenheart,  of  whose 
endurance  many  instances  were  given  in  the  last  re- 
port, Dr.  Harger,  with  the  view  of  determining  wheth- 
er the  immunity  was  due  to  its  texture  or  its  chemi- 
cal composition,  has  had  a  considerable  quantity  of 
greenheart  sawdust  extracted  by  alcohol,  by  chloro- 
form, and  by  dilute  ammonia.  It  was  found  that  the 
alcoholic  extract  contained  an  alkaloid  corresponding 
to  l)ebeerine,  previously  found  in  the  bark,  and  it  is 
pro])osed  to  have  test  pieces  of  timber  impregnated 
with  alcoholic  solutions  of  the  alkaloid,  and  other 
constituents,  and  also  with  synthetic  chemicals  in 
suitable  solvents,  other  than  creosote.  The  intention 
is  to  trace  the  action  of  the  alkaloid  upon  the  larval 
and  adult  teredo,  with  the  view  of  ascertaining  if 
the  timl)er  in  question  can  by  this  means  be  rendered 
imniune  from  attack. 

Concrete  in   Marine  Structures 

With  regard  to  the  power  of  concrete  to  resist  the 
action  of  waves,  frost,  and  marine  organisms  the  com- 
mittee add  reports  on  the  deterioration  of  structures 
exposed  to  sea  action.  Mr.  L.  H.  Savile  treats  the 
subject  generally  from  the  Admiralty  point  of  view, 
and  Mr.  T.  B.  Hunt  and  Mr.  G.  P.  Hayes  deal  in  de- 
tail with  the  harbors  of  Portsmouth  and  Devonport, 
res])ectively.  At  those  places  the  materials  have 
long  been  exi)osed  to  sea  action,  and  the  experience 
gained  is  sufficient  to  enable  some  practical  conclu- 
sions to  be  drawn,  so  far  as  Admiralty  works  are 
concerned.  Mr.  Savile  insists  upon  the  necessity  of 
r,endering  the  concrete  impenetrable  by  sea  water, 
for  the  ])crcolation  through  the  interstices  will  inevit- 
ably lead  to  destruction. 

The  action  of  the  weather  above  high  water  level 
is  also  particularly  noticeable  in  ferro-concrete  struc- 
tures. The  vast  majority  of  rust  spots  occur  in  this 
])osition,  and  jiarticularly  on  the  under  side  of  beams 
where,  through  faulty  workmanship,  the  stirrup  has 
(Ir(ipi)ed  in  the  mould  during  concreting.  The  Ad- 
miralty is  emphatically  of  the  opinion,  that  in  ex- 
iiosed  positions  the  least  cover  for  reinforcement 
should  not  be  less  than  1^  in.,  and  preferably  2  in., 
in  order  to  allow  for  those  partial  exigencies  which 
are  inseparable  from  normal  experience.  The  pound- 
ing action  of  the  waves  cannot  be  avoided,  and  good 
workmanship  is  usually  sufficient  protection,  but  the 
thrash  of  wave-borne  shingle  and  sand  may  cause 
deterioration  against  which  it  is  difficult  to  provide 
an  adequate  remedy.  It  is  suggested  that  since  air- 
dried  concrete  is  the  stronger  and  more  reliable  form, 
a  desirable  course  of  construction  would  be  to  pre- 
pare concrete  in  mass,  or  blocks,  on  land  and  trans- 
port these  to  the  site.  In  a  more  detailed  report  on 
Devonport  Dockyard,  Mr.  Hayes  states  that  ferro- 
concrete has  been  satisfactory,  and  has  withstood  the 
action  of  sea  organisms  where  the  matrix  has  been 
of  good  quality  and  homogeneous  throughout;  but 
where  the  cement  has  been  insufficient  deterioration 


is  raj)id.  Instances  are  given  to  show  that  piles  erect- 
ed sixteen  years  ago  exhibit  no  signs  of  wear,  and 
when  the  surface  is  broken  by  abrasion  the  interior 
is  clean  and  hard,  with  externally  very  few  rust  spots. 
On  the  other  hand,  a  land  pier  constructed  of  ferro- 
concrete in  1911  shows  extensive  signs  of  deteriora- 
tion, owing  to  the  mixing  not  having  been  continu- 
ous throughout.  Fairly  large  pieces  of  the  surface 
have  broken  away,  exposing  a  very  soft  interior,  the 
grains  of  quartz  being  quite  free  of  any  mortar.  l'"ur- 
ther,  there  are  many  rust  spots. 

Effect  of  Workmanship 

These  reports  show  generally  that  the  materials 
are  apt  to  be  better  than  the  workmanship,  and  it 
is  doubtful  if  the  best  results  have  yet  been  secured. 
This  conclusion  is  supported  by  reports  from  the 
Bureau  of  Standards  of  the  United  States  Depart- 
ment of  Commerce,  dealing  with  the  structures  of 
the  Navy  Yards  of  Boston  and  Puget  Sound.  The 
aim  of  these  reports  is  to  show  how  trouble  can  be 
avoided,  and  to  insure  the  production  of  more  dur- 
able work.  One  point  insisted  upon  in  an  emphatic 
manner  is  the  rapid  deterioration  caused  by  the  use 
of  too  little,  or  too  much,  water  in  mixing  the  ingredi- 
ents. Attention  is  also  directed  to  the  chemical  dis- 
integration of  concrete  both  in  hot  and  cold  climates, 
and  the  need  for  radical  modification  in  the  design 
of  reinforced  concrete  work  in  marine  structures. 

One  great  difficulty  in  completing  these  experi- 
ments is  the  length  of  time  necessary  for  the  coni- 
jiletion  of  adequate  tests  under  natural  conditions, 
but  at  Boston  where  the  variations  of  exposure  are 
very  severe,  an  experiment  on  the  effect  of  varying 
the  amount  of  water  in  concrete  has  been  utiinten- 
tionally  carried  out.  In  one  of  the  piers,  concrete  of 
three  different  consistencies  has  been  accidentally 
employed,  and  the  conditions  of  that  section  of  the 
structure  where  the  cement  and  aggregate  have  -been 
mixed  with  a  medium  amount  of  water  are  decidedly 
superior  to  the  remainder.  What  other  conditions 
may  have  obtained  since  erection  are  not  known,  but 
experiments  are  still  being  carried  on  at  Boston  by 
a  private  company,  on  a  large  scale.  Mr.  Bakenhus 
reports  the  results  of  a  seven  years'  test  of  24  con- 
crete specimens,  each  16  ft.  in  length  and  16  in. 
square,  cast  horizontally  and  suspended  vertically. 
Each  weighs  from  4,050  lbs.  to  4,350  lbs.,  and  is 
moored  in  such  a  way  that  the  lower  end  is  continu- 
ally immersed  in  the  sea,  the  upper  end  occasionally, 
and  the  central  portion  is  subject  to  the  alternative 
action  of  air  and  salt  water.  The  composition  and 
mixing  are  varied,  the  object  being  to  test  the  effect 
of  wet  and  dry  mixtures,  rich  and  lean  mixtures,  the 
use  of  special  brands  of  cement,  admixture  with  hy- 
drated  lime,  addition  of  patents,  etc.  The  monoliths 
are  examined  at  intervals  of  a  year,  and  the  following 
conclusions  have  been  accepted  by  experts.  That  the 
use  of  sea  water  in  mixing  is  not  injurious.  That  the 
substitution  of  10  per  cent  of  hydrated  lime  for  an 
equal  (|uantity  of  cement  favored  an  earlier  and  more 
rapid  erosion.  That  the  addition  of  soft  soap  and 
j)owdered  alum  (a  recommended  patent)  was  decided- 
ly harmful,  and  that  5  per  cent  of  clay  added  to  the 
cement  exercised  a  beneficial  effect  on  the  concrete. 

The  third  material  upon  which  the  committee  pro- 
])osed  to  experiment  was  steel ;  and  Sir  Hadfield  re- 
l)orts  that  the  ])re])aration  of  the  whole  of  the  speci- 
mens intended  for  exposure  at  the  various  stations 
had  been  completed,  and  some  of  the  consignments 
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have  hpcn  flispatchcd.  Dr.  J.  Newton  Friend  lias 
iiiadi'  liimself  rcspiiiisilik-  for  the  vveij^liiiijj,  inarkint; 
and  identification  of  tin-  various  liars.  The  s[)eci- 
iiieiis  are  divided  into  four  sections,  1,  Irons  (rolled 
and  fort^ed)  ;  II,  carhon  steel  with  varying  percentages 
of  manganese,  sul|)luir  and  ])hosphorus;  III,  special 
steels  inchiding  a  13.50  per  cent  chroninm  steel  ("non- 
rnsting"  steel);  and  IV,  hofand  cold  blast  cast-iron. 
.About  SO  bars  of  dimensions  24  in.  by  3  in.  by  ]/•  in. 
of  each  material  have  been  ijre|)ared,  a  total  in  all  of 
1,.130  bars. 


Progress   in   Engineering 

Recent   Developments  Outlined   by  the  President 

of  the  Institution  of  Civil  Engineers 

(British) 

T)r.  William  Henry  Maw  delivered  last  month 
before  the  Institution  of  Civil  Engineers  his  inaugur- 
al address,  as  president  of  the  institution.  In  his 
address,  an  abstract  of  which  appears  in  "The  Sur- 
veyor," he  dealt  with  the  jirogress  which  has  been 
made  towards  the  solution  of  certain  of  these  prob- 
lems and  with  the  influence  of  that  progress  on  en- 
gineering work  generally. 

It  must  be  recognized  by  all  engineers,  he  said, 
thai  for  many  years  past  there  had  been  steady 
growth  in  the  demands  for  larger  and  larger  struc- 
tures and  machines.  Thus  there  was  a  call  for  bridges 
of  longer  sjian,  jirime  movers  of  greater  power  and 
electrical  plant  of  greater  capacity  [)er  unit,  and  the 
question  as  to  how  these  demands  could  best  be  met 
was  an  important  one. 

Bridge  Design 

In  the  case  of  bridges  there  might  be  regarded 
three  ways  in  which  increases  of  span  might  be  made 
commercially  attainable,  and  these  were :  First,  by 
improvements  in  the  structural  design;  second,  by 
the  reduction  of  the  so-called  "factors  of  safety"  now 
ado|)ted ;  and  third,  by  the  use  of  improved  structural 
materials  and  con.structive  details.  As  regards  the 
first  of  these  alternatives  there  was,  he  thought,  no 
great  chance  of  obtaining  material  aid.  Great  atten- 
tion had  been  paid  for  many  years  past  to  the  theo- 
retical investigation  of  the  merits  and  demerits  of 
the  various  types  of  bridges  most  suitable  for  long 
spans,  and  it  was  now  possible  to  calculate  with  rea- 
sonably accuracy  the  stresses,  due  to  certain  assumed 
loads,  to  which  the  imit  members  of  such  bridges 
were  e.\])osed.  It  certainly  did  not  ajipear  likely  that 
any  new  type  would  be  evolved  possessing  striking 
advantages  as  comjiared  with  those  already  known. 

As  regarded  the  second  alternative,  the  prospects 
were  better.  The  allowances  made  under  this  head 
might  be  divided  into  two  classes,  first,  those  due 
to  tmcertatnties  as  to  the  stresses  to  which  the  struc- 
tures might  be  exposed,  and.  second,  to  uncertain- 
ties-as  to  the  qualities  of  the  material  used  and  of 
the  workmanshi]).  These  two  classes  of  allowances 
were  perfectly  distinct  in  character  and  had  to  be 
considered  independently.  Allowances  of  the  first 
class  were  those — such  as  stresses  due  to  wind  pres- 
sures and  changes  of  temperature,  &c. — which  de- 
pended largely  on  local  circumstances,  and  they  must 
therefore  always  be  matters  to  be  decided  by  the  in- 
dividual judgment  of  the  engineer  res]>onsible  for 
tile  structure,  so  that  a  reduction  in  them  could  not  be 


calculated  upon.  Allowances  of  the  second  class,  on 
the  other  hand,  came  under  a  different  category. 
They  were  allowances  which  would  not  be  required 
at  all  if  we  could  be  absolutely  certain  of  the  quality 
of  all  the  materials  used  and  of  the  soundness  of  the 
workmanship,  and  there  apjieared  to  be  good  rea- 
sons for  believing  that,  under  existing  conditions, 
their  amounts  might  be  materially  reduced  as  com- 
pared with  those  considered  necessary  even  ten  years 
ago. 

During  that  period  vast  improvements  had,  on  the 
one  hand,  been  made  in  our  steel  manufacturing  pro- 
cesses, and  especially  in  the  direction  of  securing  uni- 
formity of  quality,  while,  on  the  other  hand,  the  facili- 
ties for  thorough  testing  and  inspection  had  been  en- 
ormously increased.  It  was  thus  only  reasonable 
that  advantage  should  be  taken  of  these  facts  to  de- 
crease the  allowances  under  consideration.  An  addi- 
tional reason  for  such  action  was  also  afforded  by 
the  great  imjirovements  which  had  been  made  in  the 
plant  of  the  chief  bridge-building  firms  both  at  home 
and  abroad,  improvements  which  had  resulted  in  se- 
curing a  materially  higher  class  of  workmanship. 

We  now  come  to  the  third  alternative — namely, 
the  case  of  improved  structural  materials.  There 
had,  of  course,  already  been  great  progress  in  this 
direction,  but  there  were  no  indications  that  we  had 
reached  the  limits  of  such  progress.  It  must  be  re- 
membered that  he  was  speaking  now  of  those  struc- 
tures, such  as  long  span  bridges,  in  which  the  weight 
of  the  structure  itself  formed  the  larger  portion  of  the 
total  load  supported.  In  such  structures  the  impor- 
tance of  the  property  of  the  material  denoted  by  the 
term  "specific  tenacity"  was  exceedingly  great  and 
the  successful  manufacture,  on  a  commercial  scale, 
during  recent  years  of  various  high  quality  alloy 
steels  had  quite  changed  the  aspect  of  affairs  and  had 
materially  enlarged  the  limits  of  the  practically  per- 
missable  spans  of  the  different  types  of  bridges.  For 
instance,  in  the  case  of  the  proposed  cantilever  bridge 
of  1,600  ft.  span  at  Sydney,  the  specification  for 
which  was  issued  last  year,  the  tensile  stresses  per- 
mitted for  carbon  steel  were  20,000  lb.  per  sq.  in.  for 
eyebars,  and  18,000  lb.  per  sq.  in.  for  riveted  members, 
while  for  nickel  steel  or  chrome  nickel  steel  these 
stresses  were  increased  by  40  per  cent,  or  in  the  case 
of  pure  tension,  45  per  cent. 

If  we  took  the  lower  of  these  permissible  increases 
and  applied  it  to  the  case  of  a  bridge  of  such  design 
and  span  that  if  constructed  of  carbon  steel  the  weight 
of  the  structure  would  be  four  times  that  of  the  use- 
ful load  carried,  it  would  be  seen  that  for  every  4 
tons  of  carbon  steel  replaced  by  nickel  steel  there 
would    be    approximately    a    saving    in     weight    of 

4 
4 =  1.15  tons,  which  could  be  turned  to  account 

1.4 

by  adding  to  the  permissible  useful  load  carried  or  by 
revising  the  design  of  the  bridge  so  as  to  reduce  the 
weight  of  the  structure  as  a  whole.  He  had  said  ap- 
proximately, because,  although  in  the  case  of  mem- 
bers subjected  to  pure  tension  the  full  effect  of  the 
greater  strength  of  the  nickel  steel  could  probably  be 
realised,  this  would  not  be  so  with  all  the  members 
subject  to  compression,  as  the  reduction  of  scantlings 
resulting  from  the  employment  of  the  stronger  steel 
would  in  some  cases,  by  altering  the  ratio  of  length 
to  the  radius  of  gyration,  modify  the  ammmt  by 
which   the  cross-section  of  the  material  could  be  re- 
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chiccd.  Makiiiq;  allowance  for  this,  however,  the  ef- 
fect of  usiiif^'  the  lii,iiher  class  material  would  be  most 
iiiil)()rtant. 

Prime  Movers 

Prime  movers  formed  the  subject  of  a  later  sec- 
tion of  Dr.  Maw's  address,  and  he  recalled  in  this  con- 
nection that  at  the  time  the  "James  Forrest''  lecture, 
to  which  he  had  referred  in  opening',  was  delivered, 
the  steam  enj^ine  was  rather  "under  a  cloud.''  In 
fact,  a  \ery  eminent  member  of  the  institution  did 
not  hesitate  to  say  that  it  was  quite  open  to  ques- 
tion whether  engineers  would  not  act  wisely  in  giv- 
ing; up  efforts  to  improve  the  steam  engine  and  devote 
their  energies  to  the  development  of  the  internal- 
combustion  engine,  which  he  regarded  as  the  prime 
mover  of  the  future.  Fortunately,  however,  this 
\iew  had  not  been  generally  adt)pted,  and  as  a  matter 
of  fact  the  development  of  our  steam-driven  motors 
during  the  ])ast  eighteen  years  had  been  as  great,  if 
not  greater,  than  in  any  similar  period  since  the  time 
of  Watt.  When  he  spoke  of  developments  he  did 
not  refer  solely  to  increases  in  thermal  efficiency, 
lie  by  no  means  underrated  the  importance  of  such 
efficiency,  but  at  the  same  time  he  recognized  that 
it  was,  to  a  certain  extent,  subservient  to  other  cpial- 
ifications.  What  a  user  of  steam  ])ower  desired  was 
to  obtain  that  power  at  the  least  possible  overall  cost, 
including  not  merely  the  ex'i)enditure  on  fuel,  but 
also  the  outlay  on  attendance  and  maintenance,  to- 
gether with  the  interest  on  the  amount  exjiended  in 
his  installation  of  the  plant  and  proper  allowance 
for  depreciation. 

In  determining  the  best  course  to  be  adopted  f(jr 
the  provision  of  motive  power  in  any  particular  case, 
many  points  had  to  be  considered.  ]\Iuch  depended 
uiK)n  the  nature  of  the  load,  regular  or  otherwise,  and 
upon  the  number  of  hours  worked  per  week,  and  there 
were  not  wanting  excei)tional  cases  in  which  a  single 
non-condensing  engine  of  thoroughly  good  design 
and  workmanship  would  prove  more  economical  than 
the  highest  class  of  compound  condensing  engine. 
Whatever  the  class  of  engine  used,  however,  it  was 
important  that  the  steam  consumed  should  be  pro- 
duced at  a  cost  which  was  the  least  possible  for  that 
particular  case.  In  large  installations,  such  as  those 
of  our  chief  power-stations,  important  economies  in 
labor  charges  had  for  many  years  past  been  effected 
by  the  adoption  of  mechanical  stoking  and  the  intro- 
duction of  efficient  appliances  for  handling  coal  and 
removing  ashes,  etc.  Plants  of  this  kind  had  been 
greatly  improved  during  recent  years,  and  the  results 
of  its  use  must  be  taken  into  account  in  considering 
the  present  status  of  the  steam  engine  as  compared 
with  other  classes  of  motive  power. 

There  were  a  very  large  number  of  other  directions 
in  which  advances  had  been  made  in  recent  years — 
all  tending  to  extend  the  powers  of  the  engineer;  but 
with  most  of  these  it  was  impossible  to  deal  in  any 
way  on  the  ])resent  occasion,  while  others  he  could 
only  briefly  mention.  Among  the  latter,  relating 
chiefly  to  mechanical  engineering,  might  be  included 
the  great  development  of  grinding  machines  which 
enabled  extreme  accuracy  of  workmanship  to  be 
attained  with  very  moderate  expenditure,  the  intro- 
duction of  oxy-acetylene  cutting  and  welding  pro- 
cesses and  the  further  improvements  in  steel  for  high- 
speed cutting  tools ;  while  the  civil  engineer  had  been 
benefited  by  the  production  of  excavating  and  tun- 
nelling machines,  mechanical  appliances  for  the  con- 


struction, repair,  and  maintenance  of  roads,  dred.ging 
plant,  and  i)um])ing  machinery,  all  having  j)owers  of 
output  scarcely  imagined  a  few  years  ago  and  all 
lending  to  reduce  cost. 

The  Future 

It  would,  he  thought,  be  evident  from  the  facts 
he  had  i)ut  before  them  that,  in  spite  of  disturbances 
caused  by  the  war,  recent  years  had,  so  far  as  en- 
.gineering  knowledge  and  ])ractice  were  concerned, 
been  years  of  most  substantial  ])rogTess  from  both 
the  theoretical  and  practical  points  of  \'\cw.  h'xten- 
si\e  and  careful  researches  had  materially  increased 
our  knowledge  of  the  pro])erties  of  steam  and  alsf)  of 
the  actions  which  took  place  in  the  cylinders  of  in- 
ternal-combustion engines  using  gaseous  or  liquid 
fuel,  and  had  so  rendered  possible  most  important 
advances  in  the  economy  of  our  chief  prime  mo\ers. 
The  range  of  constructive  materials  available  for  the 
\arious  ])urposes  of  the  engineer  had  been  enormous- 
ly enlarged,  and — what  was  quite  as  imijortant — the 
c|ualities  of  these  materials  and  the  proper  methods 
of  their  treatment  had  been  defined  with  an  accuracy 
which  vastly  increased  their  usefulness.  In  some 
directions,  too,  entirely  new  fields  have  been  opened 
out  for  the  employment  of  the  engineer. 

Hearing  these  facts  in  mind  there  was,  it  appeared 
to  him,  but  one  conclusion  which  could  be  drawn — 
namely,  that  the  ])rofession  had  before  it  a  most  bril- 
liant future.  I'lngineers  had  carried  out  great  works 
in  the  past,  and  they  all  had  most  sincere  admiration 
for  their  early  predecessors,  who,  with  sparse  data 
to  help  them,  a  very  limited  choice  of  structural  ma- 
terials, and  often  working  with  more  or  less  crude 
ajjpliances,  secured  most  admirable  results.  Again, 
in  the  present  day  engineers  were  in  an  almost  end- 
less number  of  directions  carrying  out  work  which 
might  be  regarded  as  the  basis  of  our  civilization, 
and  which  was  conferring  untold  benefits  on  man- 
kind; but  in  the  future  we  might  justly  expect  that 
they  would  accomplish  even  greater  things. 

In  considering  the  researches  which  had  been 
carried  out  and  the  advance  which  had  been  made  in 
recent  years,  there  was  one  fact  which  ai^peared  to 
him  to  be  of  far  greater  imjiortance  than  all  others. 
It  was  this;  in  none  of  the  researches  referred  to, 
varied  and  extensive  as  they  had  been,  was  there  the 
slightest  trace  of  finality.  Much  as  had  been  dis- 
covered, and  great  as  had  been  the  progress  made,  it 
was  most  certain  that  they  have  at  present  only  ef- 
fected the  i)reliminary  opening  up  of  the  mine  of 
knowledge,  and  that  the  real  wealth  of  its  contents 
was  as  yet  unknown  to  them.  So  far  as  they  had 
gone,  they  could  only  say  that  the  "impossibilities"  of 
yesterday  had  become  the  "possible"  of  to-day,  and 
in  the  early  future  many  of  these  "possibilities"  bid 
fair  to  become  accomplished  facts.  Surely  this  was 
a  great  inheritance,  which  should  incite  the  coming 
generations  of  engineers  to  make  most  strenuous 
efforts  to  secure  greater  and  still  greater  develop- 
ments, so  that  they  might,  in  their  turn,  leave  be- 
hind them  a  heritage  more  glorious  still. 


J.  S.  D'Appolonia.  contractor  and  retail  lumber 
dealer,  Coleman,  Alta..  has  been  awarded  the  con- 
tract for  a  new  skating  arena  at  Coleman.  It  will 
measure  100  by  200  ft.,  and  be  of  frame  construction 
with  concrete  foundations  and  steel  trusses.  The 
estimated  cost  is  SIS.OOO. 


THE   CONTRAfT    RF.CORD 
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The  Contract  Record's 

Weekly  House  Suggestion   No.  47 


TIk-  subject  of  our  scries  this  week  is  a  residcuce. 
nn  modified  Dutch  t'olouial  lines,  built  in  the  Law- 
rtiuo  Park  di>trict  of  Toronto.  This  house  has  an 
isptoially  attractive  front,  the  reddish  l)rown  shiuKle 
roof  and  the  varicKatcd  colored  stone  base  lending 
a  pleasing  touch  of  color  to  the  white  stucco  walls. 
The  main  feature  of  the  front,  however,  is  the  beauti- 
ful main  entrance,  the  frame  of  which  is  wood,  the 
roof  l)eing  carried  down  and  arched,  forining  a  canopy 
over  the  door.  A  wrought  iron  lamp  is  suspended 
over  the  door,  as  seen  in  elevation.  The  walls  are 
stucco  on  interlocking  tile  and  clapboard  is  used  around 
the  bedroom  windows  at  the  front  and  back.  .Ml  win- 
dows arc  of  the  steel  casement  type. 

The  front  entrance  is  on  a  heated  loggia,  HoO'red 
witli  a  reddish  cement,  blocked  off  in  tile  design. 
There  is  direct  entrance  from  the  loggia  on  the  large 
living  room,  on  the  dining  room  and  also  on  the  hall. 
The  feature  of  the  living  room  is  a  beautiful  stone 
mantel  of  Tudor  design  in  the  side  wall.  The  main 
>taircase  is  situated  at  the  rear  of  the  hall,  yet  readily 
accessible  from  any  of  the  rooms.  The  kitchen  ar- 
rangement is  ideal,  as  a  glance  at  the  plan  will  indi- 
cate, having  entrance  on  the  dining  room,  garage, 
hall  and  to  the  rear.  The  floor  here  is  of  pine  and  the 
trim  gnniwood,  finished  in  white  enamel.  Many  mod- 
ern built-in  features  arc  included  in  the  kitchen  equip- 
ment— ironing  board,  refrigerator  with  provision  for 
icing  from  the  outside,  cupboards,  etc.  The  flooring 
<lownstairs,  with  the  exception  of  the  kitchen,  is  <iuart- 
er  cut  oak  and  the  trim  is  gumwood,  fim'shed   walnut. 


There  is  a  large  square  hall  upstairs,  with  direct 
entrance  on  the  two  large  bedrooms,  bathroom  and 
library,  the  latter  room  being  equipped  with  a  hand- 
some brick  firei)lace,  as  seen  on  plan,  trimmed  with 
wood.  The  flodring  upstairs  is  of  plain  oak,  with  the 
exception  of  the  bathroom,  which  is  tile.  The  trim  is 
gumwood  finished  walnut,  as  on  the  first  floor. 


There  is  a  full  size  basement,  containing  boiler 
room,  septic  tank,  laundry,  coal  space,  etc.  The  ceil- 
ing of  the  basement  is  plastered.  The  garage  to  the 
right,  as  seen  on  plan,  has  interior  plastered  walls  and 
is  finished  on  the  outside  to  match  the  general  con- 
struction and  trim  of  the  house.  Mr.  Maurice  D.  Klein, 
architect,  of  71  King  St.  \\'..  Toronto,  designed  thi> 
beautiful   home. 
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THE  CONTRACT  RECORD 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Mayor  Greb  and  Alderman  Biicher  officiated  at  the  cere- 
mony of  breaking  the  ground  for  the  new  city  hall  at  Kit- 
chener, Ont.  A  plow  was  used,  Mayor  Greb  driving  the 
horses  and  Aid.  Bucher  guiding  the  plow.  The  contractors 
will  rush  through  tlie  foundation  work  before  the  real  cold 
weather  sets   in. 

The  Beechnut  Packing  Company  has  decided  to  estab- 
lish a  plant  in  Canada,  at  Hamilton,  Ont.,  to  take  care  of  its 
Canadian  trade,  and,  although  it  is  said  that  the  new  plant 
will  be  of  modest  capacity,  considerable  acreage  has  been 
purchased  for  future  e-xpansion. 

Ratepayers  at  Gait,  Ont.,  will  vote  on  a  by-law  for  a 
new  $.360,000  collegiate  institute  and  technical  school,  at  the 
next  elections.  The  M|inister  of  Education  has  approved  of 
the  plans  and  the  council  gave  the  bill  its  final  reading  at  a 
recent  meeting. 

The  National  Meter  Co.  Ltd.,  of  Nevi'  York,  has  leased 
the  premises  at  No.  151  Duchess  St.,  Toronto,  for  a  term  of 
five  years,  and  the  premises  will  be  altered  for  the  manufac- 
ture of  water  meters.  Manufacturing  is  expected  to  com- 
mence next  February. 

At  a  gathering  of  about  50  doctors  of  the  Border  cities, 
at  the  annual  dinner  of  the  Essex  County  Medical  Society, 
held  at  the  Essex  County  Golf  Club  recently,  a  resolution 
was  passed  favoring  the  proposal  for  a  joint  filtration  system 
to  serve  the  border  municipalities,  which  is  to  be  voted  on 
by  the  ratepayers  at  the  approaching  elections. 

The  first  sod  for  the  $200,000  Varsity  Memorial  Tower 
at  the  University  of  Toronto  was  turned  a  few  days  ago.  The 
tower  will  be  about  thirty  feet  square  at  the  base  and  will 
be  modelled  on  the  style  of  the  tower  at  Magdalen  College, 
Oxford.  The  plans  include  the  installation  of  a  clock  and  a 
carillon  of  bells.  It  will  be  connected  with  Hart  House  by 
means  of  a  stone  screen  and  with  the  main  university  build- 
ing by  a  cloistered  arcade.  On  the  west  wall  of  the  arcade 
will  be  placed  taiblets  with  the  names  of  the  fallen  and  direct- 
ly over  the  roadway  will  be  a  war  record  room.  There  will 
be  two  arches  over  the  roadway,  one  for  vehicles  and  one 
for  pedestrians. 

It  is  estimated  that  the  total  cost  of  abolishing  level 
crossings  on  Grand  Trunk  lines,  within  the  boundaries  of 
Montreal,  at  the  present  time  would  be  $24,000,000.  This  is 
a  question  which  has  been  under  discussion  by  the  city  for 
the  ])ast  twenty  years  and  an  aldermanic  committee  propose 
studying  the  problem  thoroughly  in  the  near  future.  This 
cost  includes  the  elevation  of  the  tracks,  estimated  now  at 
$18,000,000  and  the  re-location  of  Bonaventure  station  and 
erection  of  other  buildings,  $6,000,000. 

The  council  of  the  St.  John,  N.  B.,  Board  of  Trade  is 
advocating  the  erection  of  a  building  large  enough  to  pro- 
vide adequate  and  suitable  accommodation  for  the  Natural 
History  .Society  and  its  extensive  museum,  the  St.  John  Arts 
Club  and  its  studios  and  art  classes,  the  New  Brunswick 
History  Society  and  its  records,  and  for  the  safe-keeping  of 
civic   archives. 

Representatives  of  all  interested  Ontario  municipalities 
have  been  asked  to  attend  a  meeting  of  the  legislative  com- 
mittee on  town  planning  to  be  held  at  the  Parliament  Build- 
ings, Toronto,  on  Decem>ber  7.  The  meeting  will  be  for  the 
purpose  of  discussing  the  draft  bill  presented  by  the  town 
planning  convention  after  its  session  here  a  few  weeks  ago. 
The  chief  item  of  interest  is  the  clause  in  the  proposed  bill 


which  makes  it  necessary  for  municipalities  to  i)''ovide  a 
tenth  of  a  mil!  in  their  tax  rate  for  the  work  of  their  town 
planning  association.  The  committee  has  abandoned  its  plan 
to  visit  Haileyljury  as  Hon.  W.  E.  liollo,  the  chairman,  con- 
siders that  they  could  not  accomplish  a  great  deal  there  at 
tlie   present   time. 

The  Canadian  National  Railways  terminal  at  Port  .Ar- 
thur and  Fort  William  is  at  present  under  active  construc- 
tion, about  ;-!00  men  being  employed  on  this  work.  The  300 
acre  site  is  located  in  Neebing  township,  just  west  of  Fort 
William.  The  terminal  is  being  laid  out  in  such  a  way  that 
additional  accommodation  can  be  provided  as  needed.  It  will 
be  provided  with  a  gravity  classifying  system  of  30  tracks. 
The  yard  will  consist  of  three  units;  the  receiving  yard,  clas- 
sifying yard,  and  the  third  for  making  up  westbound  trains. 
A  brick  and  steel  roundhouse  is  being  constructed,  with  four 
sections,  each  of  which  will  have  six  stalls.  Concrete  en- 
gine pits  and  modern  facilities  in  every  detail  are  provided, 
to  make  for  efficient  transportation.  Water,  sewage  and 
electric  power  facilities  are  being  installed.  The  new  termin- 
al will  be  finished,  it  is  anticipated,  in  plenty  of  time  to  handle 
the  1923  crop  movement. 

Ground  was  broken  a  few  days  ago  by  the  Quebec  Har- 
bor Commission  in  preparation  for  the  construction  of  a 
gigantic  shed  along  the  front  of  the  St.  Charles  Basin.  This 
shed,  which  will  cost  in  the  neighborhood  of  $300,000,  and 
will  extend  over  a  considerable  portion  of  the  basin  front, 
will  be  used  in  connection  with  the  loading  and  unloading 
of  the  Canadian  Pacific  liners  next  season.  Work  will  be 
prosecuted  vigorously  on  the  construction  of  the  shed,  and 
it  is  understood  that  in  consequence  of  the  decision  a  large 
number  of  the  harbor  employees  will  be  assured  of  employ- 
ment. The  shed  now  under  construction  will  be  one  of  the 
largest  and  most  modern  on  the  continent. 


Personal 

MJessrs.  Page  &  Warrington,  architects  of  Toronto,  have 
moved  from  9,'>  King  E.  to  Room  214  Confederation  Life 
Building. 


Obituary 

Mr.  Harry  H.  Wickwire,  Minister  of  Highways,  Nova 
Scotia,  died  suddenly  at  his  home  at  Kentville,  N.  S.,  a  few 
days  ago.  Deceased,  who  was  in  his  55th  year,  was  elected 
to  the  Nova  Scotia  legislature  in  1894  as  Liberal  representa- 
tive for  King's  County  and  retained  his  seat,  with  the  excep- 
tion of  one  term,  since  that  time. 

Mr.  Maurice  Verge,  architect  of  Quebec  city,  died  at 
liis  home  in  that  city  a  few  days  ago,  following  a  long  illness. 
Mr.  Verge  was  but  twenty-seven  years  of  age  and  entered 
on  the  practice  of  architecture  in  the  year  1917.  After  gradu- 
ating from  the  Montreal  Polytechnical  School  with  the  high- 
est honors,  he  opened  an  office  in  New  York,  but  was  obliged 
to  return  to  Quebec  some  time  later  on  account  of  ill  health. 

Mr.  Felix  I.^belle,  of  Ste.  Rose,  P.  Q.,  and  well-known  in 
Montreal  building  circles,  died  a  few  days  ago  after  a  long 
illness.  Deceased  was  very  prominent  as  a  builder  in  Mon- 
treal at  one  time  and  was  connected  with  the  construction 
of  several  fine  buildings  in  Quebec  province,  including  the 
old  Windsor  Station.  La  Presse  Building,  in  Montreal,  and 
Chateau  Frontenac  at  Quebec. 


The  Dominion  Water  Power  branch  of  the  De- 
partment of  the  Interior,  J.  B.  Challies,  C.  E.  director, 
has  just  issued  "Water  Resources  Paper  No.  34" 
dealin<T  with  the  i^t.  Lawrence  and  Southern  Hudson 
Bay  drainage. 
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A  Man  Big  Enough  for  the  Job2^ 


The  outstanding  event  of  the  past  week  was  the 
arrival  in  Canada  of  Sir  Henry  Thornton,  the  new- 
president  of  the  Canadian  National  Railway  System 
and  his  general  statement  of  policy  as  outlined  at  his 
first  public  appearance  at  a  l)an(|uet  given  in  his  honor 
by  the  Montreal  Board  of  Trade. 

It  was  not  to  be  expected  that  matters  of  policy 
would  be  outlined  at  this  early  date,  but  that  Sir 
Henry  would  take  the  first  opportunity  of  enunciat- 
ing the  basic  principles  upon  which  the  National 
system  would  be  operated  was  naturally  looked  for. 
The  definiteness  of  the  enunciations  will  leave  no 
doubt  in  the  public  mind  on  two  points:  (1)  That  he 
has  already  grasped  the  fundamentals  and  (2)  that, 
having  outlined  his  general  plan,  he  will  adhere  to  it. 

What  the  people  of  Canada  have  been  hoping  and 
praying  for  is  a  man  with  sufficient  ability  and  strength 
of  character  to  assume  just  as  absolute  a  dictatorship 
of  the  nationally-owned  lines  as  is  exercised,  for  ex- 
ample by  President  E.  W.  Beatty  for  the  C.l'.R.  The 
theory  of  national  ownership  is  sound  enough.  The 
difficulties  lie  in  practice.  We  must  all  recognize  that 
in  addition  to  the  usual  and  inevitable  problems  to  be 
solved  in  the  administration  of  an  enterprise  of  such 
dimensions  and  complexity — common  to  both  private 
and  government  owiiership^ — there  are  innumerable 
snares  besetting  the  pathway  of  the  man  who  is  con- 
stantly being  importuned,  at  the  same  time,  to  steer 


his  course  according  to  the  dictates  of  this  or  that 
political  or  sectional  influence.  The  people  of  Canada 
know  by  experience,  and  it  is  gratifyingly  evident  that 
.Sir  Henry  Thornton  also  knows,  that  such  a  course 
spells  failure. 

Two  main  points  were  brought  out  in  Sir  Henry's 
address.  The  first  was  that  he  looked  upon  the  Can- 
adian National  Railway  System  as  differing,  funda- 
mentally, only  in  minor  detail  from  the  C.P.R. — the 
number  of  shareholders.  .Shareholders  of  the  C.P.R. 
number  thou.sands;  there  is  only  one  shareholder  of 
our  national  system— Canada.  Further  than  this,  his 
relation  to  his  single  .shareh(jlder  was  alrrKjst  identical 
with  Mr.  Beatty's  relationship  to  his  thousands  of 
shareholders — he  had  been  given  carte  blanche,  ab- 
solute administrative  control. 

The  other  point  made  by  Sir  Henry,  and  most  em- 
phatically inade,  was  that  there  would  be  no  political 
interference.  His  words  in  this  respect  are  worth 
quoting: 

"But   let   it  be  emphatically  understood  now 
— once  and  for  all — that  there  is  to  be  no  politi- 
cal interference,  direct  or  indirect,  in  the  adminis- 
tration   and    working    of   the    Canadian    National 
Railways.     I   cannot   put  it  any   more  forcefully 
without  transgressing  the  rules  of  polite  speech, 
and  if  I  knew  of  any  words  which  would  make 
this  point  more  clear  I  would  unhesitatingly  em- 
ploy them.    The  prime  minister  has  solemnly  as- 
sured me  that  there  is  to  be  no  political  interfer- 
ence, and  it  was  with  this  distinct  understanding 
that  I   accepted  the  post  which  the  goveniment 
has  done  me  the  honor  to  offer.     This  assurance 
is   the   only   assurance   that   any   government,  ir- 
respective of  political  complexion,  would  be  com- 
pelled  to  make  under  similar  circumstances.     It 
is  vital   to  the  success  of  our  railways,  and  any 
other  procedure  spells  inevitable  disaster." 
Of  course  we  have  all  iieard  this  kind  of  talk  be- 
fore and  we  all  know,  in  spite  of  such  protestations, 
how  fatal  to  many  of  our  publicly  owned  enterprises 
the  interference  of  "politics"  has  proven.     Some  way 
or  other,  however.  Sir  Henry  looks,  and  his  words  are 
phrased,  as  if  he  means  what  he  says.     If  he  does, 
and  if  he  has  a  sufficiently  strong  character  to  stand 
or  fall  on  that  declaration,  he  will  find  that,  irrespec- 
tive of  political  inclinations,  or  racial  or  sectional  as- 
pirations, the  people  of  Canada  will  stand  behind  his 
efforts  and  give  him  their  moral  support. 

Another  ray  of  sunshine  shone  in  upon  this  event- 
ful gathering  in  the  statement  by  Sir  Joseph  Flavelle 
that  there  will  be  no  operating  loss  on  the  Canadian 
National  System  this  year.  Not  only  will  operating 
charges  all  be  met  hut  there  will  be  a  "substantial" 
surplus  to  apply  to  fixed  charges.  As  Sir  Henry 
Thornton  expressed  it.  this  is  an  evidence  that  the 
system  will  "respond  to  treatment." 

From  a  national  point  of  view  we  look  upon  Sir 
Henry  Thornton's  active  assumption  of  the  control  of 
the  Canadian  National  Railway  System  as  an  epoch- 
inarking  event.  Canada  is  in  the  making  and  whether, 
in  the  near  future,  she  shall  be  counted  "big"  among 
the  other  nations  of  the  world  depends  in  great  meas- 
ure on  her  transportation  systems.  Thornton  and 
Beatty  hold  the  keys  to  the  situation  and  Canadians 
look  to  them,  and  expect  them  to  make  good. 
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Building  Expansion  Proceeding  at  an 
Accelerated  Pace 

The  revival  of  residential  construction  this  year 
has  overshadowed  everything  else  in  the  building 
field.  But  there  has  also  been  another  revival  that 
is  very  significant.  Industrial  construction  this  year 
has  totalled  23  millions,  compared  with  16  millions 
in  1921.  This  increase,  although  it  has  not  yet  as- 
sumed large  proportions,  seems  to  indicate  a  sub- 
stantial revival  in  this  class  of  building.  All  types 
of  construction  contracts  awarded  during  the  eleven 
months  of  1922  amounted  to  $239,371,400,  compared 
with  $221,014,800  in  the  same  period  of  1921,  being 
an  increase  of  17.3  per  cent. 

During  Novem'ber,  construction  contracts  award- 
ed in  Canada,  according  to  MacLean  Building  Re- 
ports, Limited,  amounted  to  $21,433,900,  compared 
with  $16,639,800  in  November  1921.  Residential 
building  accounted  for  36.6%  of  the  November  total 
and  amounted  to  $7,864,800.  Business  building 
amounted  to  $7,065,700,  or  32.9%  ;  industrial  build- 
ing $743,600,  or  3.5%  ;  public  works  and  utilities  $5,- 
779,800,  or  27%.  The  value  of  contemplated  new 
works  reported  during  November  amounted  to  $24,- 
902,100. 

The  cost  of  building  continues  to  advance  slight- 
ly. The  activity  of  the  past  season,  occupied  with 
the  coal  and  rail  difficulties,  tended  toward  a  firm- 
ing of  prices,  but  it  is  confidently  expected  that  with 
the  resumption  of  normal  conditions  in  the  building 
field,  a  greater  volume  of  production  will  replenish 
the  stock  of  building  material  dealers  and  re-estab- 
lish prices  for  spring  building  activity  on  a  basis 
comparable  with  the  similar  period  of   1922. 

It  is  quite  certain  that  many  projects  are  now  be- 
ing overhauled  for  the  1923  building  period,  and  in 
every  section  of  the  community  architects  are  report- 
ing an  increase  in  planning  activity,  and  every  office 
looks  forward  confidently  to  a  busy  season  during 
the  coming  winter  in  preparation  of  the  spring  build- 
ing. The  building  of  moderate  cost  homes  will  un- 
doubtedly be  resumed  actively  early  next  year. 

Good  Roads  Develop  the  National  Spirit 

The  ])otency  of  the  good  roads  movement  as  a 
promoter  of  interprovincial  good  feeling  and  the  all- 
Canadian  spirit  received  striking  exemjilification  in 
the  visit  which  Hon.  J.  L.  Perron,  in  his  dual  capacity 
of  president  of  the  Canadian  Good  Roads  Associa- 
tion and  Minister  of  Highways  for  Quebec  province, 
paid  to  Ontario  as  the  guest  of  Hon.  F.  C.  Biggs, 
Minister  of  Public  Works  and  Highways,  in  the  mid- 
dle of  November.  The  visit  was  a  sequel  to  the  inter- 
provincial conference  on  roads  held  in  Alontreal,  in 
October,  and  attended  by  the  ministers  of  roads  and 
their  officials  from  practically  every  province  in  the 
Dominion.  Hon.  Mr.  Biggs  on  that  occasion  extend- 
ed an  invitation  to  his  Quebec  confrere  and  other 
chief  officers  of  the  Good  Roads  Association  to  make 
a  tour  of  inspection  of  Ontario's  highway  system, 
and  the  recipients  of  the  invitation  gladly  availed 
themselves  of  the  opportunity.  They  were  Avell  re- 
paid, first  by  the  knowledge  gained  of  what  Ontario 
is  doing  in  the  creation  of  a  comprehonsive  and  most 
modern  highway  system,  and  secondly  iby  the  cordi- 
ality  of   the   welcome   extended   to   them   everywhere 


as  the  representati\es  of  the  sister  province.  It  was 
a  hajjpy  augury  of  the  close  knitting  of  national  ties 
as  the  gradual  extension  of  the  network  of  good  roads 
throughout  Canada  links  province  with  province  in 
a  more  general  interchange  of  personal  intercourse 
and  motor-drawn  communications. 

Building  Costs  Reduced  by  Year-Round 
Construction 

A  rather  interesting  work  was  recently  under- 
taken by  the  New  York  Building  Congress  tending 
to  initiate  a  program  to  reduce  the  cost  of  building 
by  adding  more  seasons  to  the  industry,  thereby 
eliminating  both  the  rush  periods  when  bonuses  are 
frequently  paid  and  the  periods  of  unemployment.  A 
survey  has  just  been  completed  analyzing  the  build- 
ing situation.  The  findings  are  such  that  it  is  believ- 
ed with  the  co-operation  of  all  the  elements  contribu- 
ting to  the  building  industry  a  workable  program 
can  be  put  in  operation  that  will  be  a  material  bene- 
fit to  every  phase  of  society  from  the  laborer  to  the 
in\estor. 

In  summarizing  its  investigation  the  congress 
finds  that  custom  is  really  the  biggest  influence  in 
causing  the  peak  loads  on  the  demand  for  labor, 
especially  during  the  renting  seasons.  Careful  busi- 
ness foresight  is  what  is  needed  more  than  anything 
else  to  effect  lower  costs,  with  less  waste,  higher 
quality  of  workmanship  and  greater  production,  ac- 
cording to  the  reports. 

In  prefacing  a  detailed  statement  of  recommenda- 
tions for  adding  more  seasons  to  the  building  trade, 
the  New  York  Building  Congress  Bulletin  states : 

"While  the  congress  feels  fully  aware  of  the  fact 
that  an  entire  cure  for  seasonal  employment  is  im- 
possible on  account  of  weather  conditions,  opp6rtuni- 
ty  for  investment,  emergency  and  the  will  of  the  own- 
er and  speculator,  still  the  opinion  is  general  that 
much  can  be  done  to  adjust  elements  that  affect  peak 
demands  and  as  a  result  decrease  much  of  the  unnec- 
essary cost  and  loss  to  which  the  building  industry 
is  now  subjected. 

"With  this  understanding  the  following  recom- 
mendations are  made  in  hope  that  they  will  be  sug- 
gesting to  owners,  investors,  real  estate  brokers,  ar- 
chitects, engineers,  material  manufacturers,  contrac- 
tors, labor  and  others  who  may  be  interested  in  re- 
ducing costs  and  eliminating  unemployment  periods : 

"1.   Establish  a  wider  range  of  rental  period  dates. 

"2.  Regulate  government,  state,  city,  religious  and 
educational  building  construction  so  that  it  will  come 
during  the  low  period  of  the  employment  wherever 
possible. 

"3.  Regulate  the  construction  of  new  buildings 
and  additions  that  are  erected  for  owners'  prearranged 
occupancy  without  regard  for  investment  returns  so 
that  it  will  come  during  the  low  period  of  employ- 
ment. 

■'4.  Encourage  beginning  work  on  new  construc- 
tion March  1  instead  of  the  customary  date  of  May  1, 
thereby  bringing  its  labor  demand  two  months  ahead 
of  the  demand  peak,  with  a  greater  supply  available. 

"5.  Plan  maintenance  and  repair  work  so  that  it 
will  come  during  the  season  for  which  there  is  a  low 
demand  for  the  labor  involved,  subject  to  emergency 
conditions  that  must  be  considered. 

"6.  Whenever  possible,  adapt  the  demands  for 
'inside'  and  'outside'  work  to  labor  available." 
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s  Day  Labor  Cheaper  than  Contract? 

The  Claim  is  Often  Made  that  Time  Work  is  More  Economical — The 

Only  Way  to  Determine  is  to  Have  a  Record  of  Costs — Should 

Public  Bodies  be  Compelled  to  Publish  Day  Labor  Figures? 

in  which  the  work  is  to  be  done.  If  ii.<_  l-;. mated 
cost  of  such  public  work  or  construction  exceeds 
the  -sum  of  fifteen  hundred  dollars  ($1,500),  such 
municijiality,  political  sub-division  or  public  agency 
shall  publish  the  estimated  cost  of  such  project  at 
least  fifteen  days  prior  to  the  awarding  of  a  con- 
tract or  before  the  beginning  of  construction  work 
thereon  in  the  event  the  work  is  to  be  done  by  day 
labor  or  otherwise  and  shall  keep  and  preserve  an 
accurate  record  and  account  of  such  work  and  con- 
struction and  of  the  cost  thereof. 

Provided,  that  where  such  estimate  is  publishedl  as 
part  of  the  official  proceeding  of  the  governing  body 
of  such  municiipalit}',  public  agency  or  political  sub- 
division, no  further  pitblication  shall  be  required  un- 
der the  ])rovisions  hereof. 

Section  2.  The  said  account  shall  show  in  accur- 
ately tabulated  form,  under  appropriate  heads,  the 
totals  of  all  classes,  kinds  and  descriptions  of  work 
performed  and  of  materials  entering  into  such  pub- 
lic work  or  construction,  and  the  cost  to  such  muni- 
cipality, political  sub-division  or  public  agency  of 
each,  including  the  cost  of  all  materials,  sui>i)lies  and 
services  furnished  or  paid  for  by  said  municipality, 
political  sub-division  or  public  agency,  and  the  cost 
of  all  labor,  when  said  work  or  construction  is  done> 
by  day  labor,  when  such  public  work  or  construction 
is  done  by  contract  the  prices  paid  to  the  contractor 
for,  and  the  amounts  i)aid  to  him  for  each  class,  kind 
or  description  of  work  performed,  and  materials  fur- 
nished ;  and  in  all  cases,  the  cost  of  all  overhead,  the 
cost  of  engineering,  and  all  other  expenses  involved 
in  the  total  cost  of  such  public  work  or  construction, 
which  total  shall  be  tabulated  and  distinctly'  shown. 

Section  3.  The  total  cost  of  such  public  work  or 
construction  together  with  a  statement  of  the  esti- 
mated cost  upon  completion  thereof,  shall  be  pub- 
lished in  a  legal  newspaper  in  the  county,  city  town, 
borough  or  school  district  in  which  said  work  is  done. 


Do  you  think  that  public  bodies  doing  work  by 
day  labor  should  be  compelled  to  publish  on  the  com- 
pletion of  the  work  a  true  itemized  account  of  the 
cost,  including  proper  overhead  and  the  time  of  all 
think  that  such  a  jiroceciure  would  help  to  expose  the 
fallacy  of  the  day  labor  system.  The  claim  is  often 
made  by  officials  doing  work  by  day  lalxir  that  work 
can  be  done  more  economically  by  that  system  than 
by  contract.  Many  contractors,  on  the  other  hand, 
claim  the  facts  are  otherwise;  but  it  is  difficult,  if 
not  impossible,  to  ascertain  the  real  cost  of  any  given 
project  constructed  by  day  labor  from  the  records 
as  now  kept,  and  their  value  as  a  comi)arison  to  the 
cost  of  the  same  work  by  contract  is  valueless. 

For  this  reason,  As.sociated  General  Contractors 
of  America  have  prepared  a  bill  which  has  as  its  ob- 
ject the  enforced  puljlication  of  costs  on  day  labor 
jobs.  Possibly  something  of  the  sort  could  be  ap- 
jilied  to  Canadian  conditions  and  for  that  reason 
this  model  bill  is  reprinted  herewith: 

An  act  to  require  municipalities  and  political  sub- 
divisions of  the  province  of to  keep  com- 
plete and  accurate  accounts  of  all  public  work  and 
construction  and  of  the  cost  thereof,  done  for  or  on 
behalf  of  such  municipalities  and  political  sub- 
divisions. 

lie  it  enacted  by  the  legislature  of  the  province. 

.Section  1.  Whenever  a  county,  city,  village,  bor- 
ough,  school   district   or   other   political   sub-division, 

of  the  province  of   or  any  public  agency  of 

such  Tnunici])ality  or  political  sub-division,  shall  de- 
termine that  any  public  worik  or  construction  is  neces- 
sary to  be  done,  either  by  contract  or  by  day  labor, 
or  otherwise,  an  estimate  of  the  cost  thereof  shall  foe 
made,  and  if  such  estimate  shall  exceed  the  surn  of 
fifteen  hundred  dollars  ($1,.S00)  the  total  amount  of 
such  estimate  shall  be  jjublished  in  the  official  news- 
paper of  such  county,  municipality  or  ])olitical  sub- 
division. If  there  be  no  such  official  pai)er,  the  same 
shall   he  printed  in  a   legal  newspaper  of  the  county 


Comparative  Statement  of  Contracts  Awarded  in  Canada 

According  to  Geofrraphical  Divisions  Ontario  Quebec  Maritime  Western 

November,   1922  $  12,706,300  $  7,107,100  $      223.500  $  1,417,000     ! 

November,  1921  11,825,000  3,276,100  342,300  1,196,400 

November,   1920          3,902,800  3,453,900  1,251.300  6,791,200 

November,  1919   _ 7,481,100  4,983,700  1,166,500  3,323,900 

11  months,  1922  142.677,500  61,412.600  9.897,900  45,383,400 

11  months,  1921  104,895,100  58,341,600  7,942,800  49,835,300 

11  months,  1920  106,134,500  50,469,000  21.001,800  69,253,700 

11  months,  1919  82,507,500  53,345,200  18,123,900  27,362,300 

According  to  Classifications  or  Types  Residential  Business  Industrial  Engineering 

November,    1922                       $  7,864.800  $  7,065.700  ?      743.600  $  5,779.800.    < 

November,  1921  7,503,200  3,873.300  1,160,700  4.102,600 

November,   1920  3,137,900  3,591,900  2.409.600  6,259,800 

November,   1919  4,591,300  5,033,700  6,0.55,000  305,000 

11  months,  1922  97,675,200  74,495,400  23.232.700  63,968,000 

11  months,  1921  72,169.400  80,305,700  16,029,600  52.510,100 

11  months,  1920  53.368,700  83,24'4.100  64.281,200  45.965,000 

11  months.  1919  44,390,100  56,304,200  54,634,100  26.315,500 


Total 

!  21.453.900 

16,639,800 

15,399,200 

16.955,200 

259,37  l,4tK) 

221.014.800 

246,859,000 

181,338,900 

Total 

:  21.453,900 

16.639,800 

15.399,200 

16,95.=;.200 

259.371.400 

221.014.800 

246,859,000 

181,838,900 
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if  there  be  such  newspaper  published  therein.  If  not,  spection  by  the  public  at  all  reasonable  times.     Cer- 

then  in  some  legal  newspaper  published  at  the  county  tified  copies  thereof  shall  be  furnished  to  any  citizen 

seat  of  the  county  in  which  said  work  of  construction  of  the  province  on  demand,  on  payment  of  the  legal 

is  performed.  fee  for  making  and  certifying  the  same. 

Section  4.     The  records  and  accounts  hereinabove  Section   5.     This   act   shall   take   effect   and   be   in 

recjuired   to  be   made  and  kept,   shall  be  open  to  in-  force  from  and  after  its  passage. 

Progress  in  the  Scientific  Study  of 
Portland  Cement* 

Its  Chemical  Composition  and  the  Reactions  that  Take  Place  During  Cal- 
cination and  Hardening  Are  Now  Well  Understood— Still  Need  for  Fur- 
ther Study  in  Order  that  the  Best  Cement  May  Be  Obtained 

By  S.  B.  Newberry,  President,  Sandusky  Cement  Co. 

grandfather  was  a  great  friend  of  Vicat,  and  that  when 
Le  Chatelier  selected  a  subject  for  his  thesis  for  the 
degree  of  Doctor  of  Science,  the  samples  of  cement 
made  by  \'icat  which  had  been  carefully  preserved  by 
his  grandfather,  aroused  his  interest  and  led  him  to 
choose   the   subject  of   hydraulic   cements  for   his  in- 


The  past  twenty  years  have  witnessed  the  prac- 
tically complete  solution  of  the  long-debated  ques- 
tions of  the  chemical  constitution  of  portland  cement 
clinker,  the  reactions  which  take  place  in  the  calcina- 
tion of  cement  material,  and  the  nature  of  the  com- 
pounds formed  in  the  process  of  setting  and  harden- 
ing. For  more  than  a  hundred  years  these  reactions 
remained  obscure.  The  Romans  made  mortar  by 
mixing  slaked  lime  with  the  sand  most  readily  avail- 
able, which  was  a  volcanic  scoria  called  "Pozzuolana," 
and  found  that  such  mixtures  gained  great  hardness 
and  were  capable  of  hardening  under  water.  We  now 
know  that  this  was  due  to  reaction  between  the  lime 
and  the  soluble  silica  contained  in  the  volcanic  sand, 
and  that  many  other  materials  such  as  slag  and  burn- 
ed clay  have  similar  action.  This  volcanic  scoria  was 
used  as  an  ingredient  of  mortar  and  concrete  for 
eighteen  hundred  years,  with  little  knowledge  of  the 
causes  of  its  action.  Smeaton.  engineer  of  the  Eddy- 
stone  lighthouse,  in  1755  made  a  study  of  different 
kinds  of  lime  with  regard  to  their  suitability  when 
mixed  with  pozzuolana  for  mortar  which  would  hard- 
en under  water.  He  found  that  limes  containing  a  con- 
siderable portion  of  clay  were  the  most  effective,  and 
stated  "I  do  not  doubt  to  be  able  to  make  a  mortar 
equal  to  portland  stone."  From  this  remark  the  name 
of  Portland  cement  is  derived. 

Le  Chatelier's  Investigations 
Smeaton's  observations  received  little  attention, 
and  for  seventy-five  years  thereafter  various  notions 
were  held  in  regard  to  the  cause  of  hardening.  Berg- 
mann,  a  Swedish  chemist,  attributed  the  hardening 
to  the  presence  of  traces  of  manganese,  and  this  view 
appears  for  a  long  time  to  have  been  generally  ac- 
cepted. Vicat  in  1818  made  a  thorough  study  of 
hydraulic  materials  and  fully  confirmed  Smeaton's  ob- 
servations that  this  is  due  to  the  presence  of  clay 
in  the  limestone  from  which  the  lime  is  made.  He 
showed  that  by  burning  artificial  mixtures  of  lime  and 
clay,  products  having  hydraulic  properties  could  be 
made,  and  that  these  properties  are  due  to  combina- 
tion of  the  silica  of  the  clay  with  lim2.  Later  in- 
vestigators arived  at  more  precise  knowledge  of  the 
nature  of  ths  combination  but  it  was  not  until  the 
problem  was  attacked  by  Le  Chatelier  in  1887  that  a 
complete  explanation  of  the  nature  of  cement  clinker 
and  the  hardening  of  cement  was  given.  The  writer 
called  on   Le  Chatelier  in    1913,   who   stated  that  his 

•From    "Progress    Review    of    Twenty    Years,"    issued    by    the    Portland 
Gcment  Assocation  in  commemoration  of  its  twentieth  anniversary  meeting. 


I^e  Chatelier  showed  that  the  chief  constituents  of 
cement  clinker  are  tri-calcium  silicate  and  tricalcium 
aluminate;  that  is  to  say,  three  molecules  of  lime  com- 
bine with  one  molecule  of  silica  and  alumina,  respec- 
tively. When  cement  is  ground  and  mixed  with 
water,  these  substances  form  hydrated  crystalline 
compounds,  hydrated  calcium  silicate,  hydrated  cal- 
cium aluminate,  and  calcium  hydrate,  and  it  is  because 
of  this  crystallization  that  cement  hardens.  It  is  in- 
teresting to  note  that  the  conclusions  reached  by  Le 
Chatelier  thirty-five  years  ago.  although  often  dis- 
puted, are  now  firmly  established. 

After  the  days  of  Le  Chatelier  the  scene  of  suc- 
cessful scientific  investigation  of  cement  shifted  to  this 
continent,  and  the  great  work  which  has  been  done 
in  this  field  in  recent  years  has  been  that  of  Day  and 
Shepherd,  and  Bates  of  the  U.S.  Bureau  of  Standards, 
and  Rankin  of  the  Geophysical  Laboratory.  By  the 
use  of  modern  methods  and  appliances  which  had  not 
been  developed  in  the  days  of  Le  Chatelier,  these 
American  investigators  have  been  able  to  give  exact 
proof  of  the  nature  and  properties  of  the  constitu- 
ents of  clinker,  and  of  the  crystalline  substances  form- 
ed in  the  hardening. 

Modern  Developments 

The  chief  point  of  dispute  in  regard  to  Le  Chate- 
lier's conclusions  has  been  the  existence  of  tri-calcium 
silicate.  Le  Chatelier,  Day  and  Shepherd  were  un- 
able to  produce  this  compound  by  calcining  mixtures 
of  pure  lime  and  silica,  even  at  very  high  tempera- 
tures, and  Day  and  Shepherd  reached  the  conclusion 
many  years  ago  that  it  did  not  exist.  The  later  in- 
vestigations of  Shepherd,  Rankin  and  Bates  have 
shown  that  this  tri-calcium  silicate  is  formed  in  the 
presence  of  very  small  amounts  of  alumina,  boracic 
acid  or  chromium  oxide,  and  that  it  is  actually  pre- 
sent in  considerable  quantity  and  in  definite  crystals 
recognizable  with  the  microscope  in  portland  cement 
clinker.  This  clinker  consists,  as  most  clearly  set 
forth  by  P.  H.  Bates  of  the  Bureau  of  Standards 
(Journal  of  the  Franklin  Institute,  March,  1922).  of 
tri-calcium  silicate,  di-calcium  silicate  and  tri-calcium 
aluminate.    The  other  materials  present,  chiefly  mag- 


I 


THE    CONTRACT    RECORD 


iir< 


sia  and  iron  oxide,  arc  in  the  form  of  a  non-crystal- 
line flux  or  glass  which  is  present  in  small  quantity, 
containing  more  or  less  silica,  alumina  and  lime. 
Bates  has  been  able  to  prepare  these  principal  con- 
stituents in  a  condition  of  practical  purity,  and  to 
study  their  properties,  including  the  strengths  devel- 
oped in  their  hardening.  Tri-calcium  silicate  has  all 
the  properties  of  portland  cement  and  shows  high 
strength,  especially  at  short  periods.  Di-calcium  sili- 
cate, containing  less  lime  than  the  tri-silicate,  is  very 
slow  in  hardening,  but  develojjs  high  strength  at  long 
periods.  The  tri-ca!ciuni  aluininate  sets  almost  in- 
stantaneously and  contributes  but  little  to  the  strength. 
The  best  cement  appears  to  be  that  containing  con- 
siderable proportions  of  both  of  the  lime  silicates,  thus 
developing  early  strength  and  continuous  gain  at  long 
periods.  By  increasing  the  lime  it  is  possible  to  make 
clinker  consisting  chiefly  of  tri-calcium  silicate  with 
little  or  no  di-calcium  silicate.  Such  clinker  requires 
however  a  very  high  temperature  in  burning,  and  ap- 
pears to  possess  no  qualities  which  would  justify  the 
greater  cost  of  making.  These  observations  throw 
clear  light  on  the  practical  problems  of  cement  mak- 
ing and  fully  explain  what  proportions  of  constituents 
are  most  desirable  from  the  pcjint  of  view  of  cjuality  of 
product  and  cost  of  manufacture.  One  of  the  most 
significant  practical  suggestions  is  given  by  Rankin 
(Journal  of  Franklin  Institute,  June,  1916),  first  stated 
by  Richard  K.  Meade,  that  there  are  three  factors  in 
making  clinker  which  tend  to  bring  about  equilibrium 
and  the  production  of  the  largest  amount  of  active 
hydraulic  constituents.    These  are  : 

First:     Fineness  of  grinding  of  raw  materials. 

Second  :     Temperature  of  burning. 

Third :     Length  of  time  of  burning. 

How  Good  Can  Cement  Be? 

Increase  in  any  one  of  these  will  overcome  defici- 
ency in  the  others;  for  example,  extremely  finely 
ground  raw  material  will  combine  at  lower  tempera- 
ture and  in  shorter  time  than  coarse  raw  material. 
Higher  temperature  or  longer  duration  of  burning  may 
replace  extreme  fineness  of  raw  grinding.  This  is  very 
significant  and  has  a  practical  bearing  on  the  manu- 
facturing process.  From  a  practical  point  of  view, 
there  is  still  much  to  be  done  to  answer  the  question, 
"How  good  can  portland  cement  be?";  that  is,  what 
strength,  resistance  to  abrasion  and  other  desirable 
qualities  can  possibly  be  developed  by  exact  propor- 
tions of  material  and  best  possible  raw  grinding  and 
burning? 

The  writer  hopes  most  earnestly  that  the  Portland 
Cement  Association  may  take  a  more  active  part  in 
the  investigation  of  problems  of  this  character.  Their 
laboratory  has  already  done  an  immense  amoimt  of 
valuable  work  on  the  best  methods  of  using  cement, 
the  proportioning  of  concrete,  the  prevention  of  de- 
struction by  alkali  waters,  and  along  many  other  lines, 
and  in  these  fields  has  done  scientific  w-ork  of  the 
highest  value.  It  has  yet,  however,  because  of  the 
many  other  problems  it  has  had  to  study,  been  unable 
to  take  much  part  in  the  scientific  study  of  cement 
manufacture  or  of  the  chemical  composition  of  clinker 
and  the  reactions  in  the  hardening  of  cement.  As 
these  problems  intimately  concern  the  industry,  the 
association  laboratory  will  no  doubt  extend  its  work 
in  these  fields. 

The  subject  of  the  hardening  of  cement  through 
its  crystallization  by  combining  with  water  has  been 
ably  investigated  by  Klein  and  Phillips  of  the  Bureau 


of  Standards  (Technologic  Paper  No.  43.  1914).  They 
have  shown  that  this  crystallization  consists  of  the 
formation  of  hydrated  tri-calcium  aluminate,  calcium 
hydrtjxide  in  hexagonal  crystals,  and  non-cry st? Mine 
(amorphous)  hydrated  calcium  silicate.  It  is  interest- 
ing to  note  that  these  observations  confirm  almost 
completely  the  conclusions  adv-anced  by  Le  Chatelief 
in  1887,  although  through  further  study  and  the  use 
of  exact  modern  scientific  methods  they  have  greatly 
expanded  and  clarified  our  knowledge  of  the  process  of 
hardening. 


Letters  to  the  Editor 


Favors  Early  Award  of  Road  Contracts 

Toronto,   December    1,    1922. 
Editor,  Contract  Record, 

We  notice  your  editorial  entitled  "Early  .^ward 
of  Road  Contracts"  in  the  Nov.  29  issue  of  "The  Con- 
tract Record."  This  is  good  advice  for  the  govern- 
ment and  munici])alities,  and  they  should  see  that 
a  |)olicy  like  that  is  all  to  their  advantage.  Even 
then  the  contractor  has  to  take  big  risks  in  preparing 
estimates  in  winter,  stocking  up  and  forseeing  labor 
conditions,  but  this  will  be  more  than  counterbal- 
anced, if  the  action  you  suggest  is  established. 
Yours  truly, 

A.  W.  Godson, 

Godson  Contracting  Co..  Ltd. 


Surface-Area  and  Water-Cement  Theories  of 

Concrete  Proportioning  Should  not  be 

Condemned 

Toronto,  Dec.  1,  1922. 
lulitor.  Contract  Record, 
Toronto. 

I  cannot  let  pass  without  comment.  Prof.  G.  M. 
Williams'  paper,  "What  is  Wrong  with  Most  Con- 
crete Proportioning  Theories?"  which  appeared  in 
your  issue  of  October  11,  page  995.  The  assertions 
he  makes  there  are  not  new  but  because  of  the  dog- 
matic way  in  which  his  statements  are  presented, 
they  would  lead  one  to  believe  that  the  claims  he  has 
made  are  established  facts.  This  is  far  from  being 
the  case. 

In  June  1918,  Mr.  L.  N.  Edwards,  then  with  the 
city  of  Toronto,  presented  his  method  of  proportion- 
ing the  materials  of  mortars  and  concretes  by  surface 
area  of  aggregates.  In  December  of  the  .same  year. 
Prof.  DufF.  A.  .^brams  of  the  Lewis  Institute,  Chi- 
cago, brought  out  another  method  of  proportioning 
concretes  based  on  fineness  modulus  and  on  what  is 
now  known  as  the  water-cement  ratio  theory.  In 
July  1919,  Prof.  Williams  and  Mr.  Watson  Davis. 
both  of  whom  were  then  connected  with  the  Bureau 
of  Standards.  Washington.  D.  C.  published  an  arti- 
cle in  which  they  criticized  strongly  both  the  con- 
clusions and  test  data  of  these  two  methods.  Sup- 
porting their  claims  were  the  results  of  tests  made 
by  themselves.  These  criticisms  were  answered  by 
Messrs.  Edwards  and  .\brams  and  commented  upon 
by  others.  Since  then  other  papers  on  the  subject 
of  these  theories  have  been  published  but  without 
much  new  information  on  the  subject  appearing. 
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I  will  not  attempt  to  review  the  details  of  this 
controversy  or  to  express  any  opinions  on  its  merits 
but  I  would  call  attention  to  the  fact  that  Prof.  Wil- 
liams is  the  only  critic  to  come  forward  and  condemn 
in  their  every  feature  both  methods  of  proportion- 
ing; to  express  doubt  as  to  the  authenticity  of  the 
data  on  which  they  are  based,  and  to  claim  that  sound 
principles  of  testing  were  violated  in  obtaining  this 
data.  Attention  is  also  directed  to  the  fact  that  the 
frequent  references  by  Prof.  Williams  to  published 
articles  as  supporting  his  opinions  are  without  ex- 
ception to  articles  written  by  himself  and  the  tests 
referred  to  are  tests  made  by  him  and  his  association. 

The  criticisms  which  have  been  made  by  Prof. 
Williams  have  been  answered  by  both  Mr.  Edwards 
and  Prof.  Abrams  and  their  replies  are  fully  as  con- 
vincing to  the  average  reader  as  are  the  former's 
arguments  and  criticisms.  With  the  exception  of 
the  fact  that  neither  Mr.  Edwards  nor  Prof.  Abrams 
used  the  flow  table  in  their  early  tests,  the  methods 
pursued  hy  them  are  those  recognized  today  amongst 
testing  engineers  as  "sound  in  principle"  while  con- 
sideration of  their  writings  does  not  lead  one  to  the 
conclusion  that  they  were  not  as  fully  conversant 
with  and  had  a  proper  appreciation  of  the  fundament- 
als of  testing. 

The  Hydro-electric  Power  Commission  of  On- 
tario, with  which  the  writer  is  connected,  has  been 
successfully  using  methods  of  proportioning  based  in 
part  on  the  theories  of  both  Messrs.  Abrams  and  Ed- 
wards. Consequently  we  have  become  involved  oc- 
casionally in  the  controversy  which  has  resulted  from 
Prof.  Williams'  many  attacks  upon  them.  Replying 
to  one  of  these  directed  at  an  article  describing  the 
successful  application  of  the  methods  used  by  the 
Commission,  Engineering  News-Record,  March,  17, 
1921,  the  writer  said  in  part:  "We  hold  no  brief  for 
either  the  surfaice  area  or  water-cement  theories. 
There  are  data  which  cannot  be  explained  by  either 
and  which  are  apparently  in  direct  contradiction 
thereto  but  there  are  also  data  which  support  them 
and  which  cannot  be  ignored.  We  have  never  claim- 
ed them  as  general  in  their  application  but,  used  as 
we  have  used  them,  they  form  valuable  tools  by 
which  proportions  can  be  more  accurately  set  than  by 
any  scheme  of  equal  simplicity  yet  developed.  We 
fully  expect  them  to  be  suj^erseded  at  some  future 
time  when  our  knowledge  of  concrete  has  broadened 
but  until  such  time  arrives  and  a  better  tool  is  found, 
they  should  not  be  utterly  condemned." 

We  have  not  altered  our  views  since  that  time 
although  we  have  had  the  theories  in  question  under 
examination  in  the  laboratory  and  have  used  them 
in  proportioning  some  400,000  cu  yds.  of  concrete  on 
the  Queenston-Chippawa  development 

The  writer's  experience  with  the  flow  table  has 
not  led  him  to  the  conclusion  that  it  has  "fully  de- 
monstrated its  ability  to  accurately  measure  the  con- 
sistency of  concretes  varying  widely  in  cement  con- 
tent and  aggregate  gradations."  The  apparatus  has 
been  used  for  about  two  years  in  the  laboratories  of 
the  Hydro-electric  Power  Commission  of  Ontario 
and  the  experience  there  has  been  that  while  it  is  an 
improvement  over  other  tests  for  consistency  which 
have  been  tried,  it  still  leaves  much  to  be  desired. 
It  has  many  of  the  faults  of  the  slump  test  but  to  a 
less  degree  and  the  range  of  mixes  and  gradations 
over  which  it  can  be  used  is  great.;r.  It  is  hardly 
right  to  say  that  it  has  been  standardized,  as  work 


with  this  puqjose  in  view  is,  we  understand,  now  in 
progress  in  the  Bureau  of  Standards,  where  the  flow 
table  was  first  developed. 

Yours  truly, 

R.  B.  Young, 

Senr.  Asst.   Laboratory   Engineer, 

Hydro-electric  Power   Commission  of  Ontario. 


Safety  Code  for  Protection  of  Industrial 
Workers 

A  safety  code  for  the  i)rotection  of  head  and  eyes 
of  industrial  workers  has  been  recognized  by  the 
American  Engineering  Standards  Committee,  as 
"American  Standard"  and  should  contribute  very 
materially  to  the  reduction  of  accidents  of  that  sort. 
Statistics  show  that  of  the  blind  population  of  the 
United  States,  15  per  cent  have  been  rendered  sight- 
less by  industrial  accidents.  Because  of  this  serious 
situation  the  U.  S.  Bureau  of  Standards,  with  the  co- 
operation of  the  War  and  Navy  Departments,  began 
in  1918  the  preparations  of  a  head  and  eye  safety 
code.  Several  years  ago  this  code  was  submitted 
for  the  approval  of  the  American  Engineering  Stan- 
tlard  Committee  and  it  has  since  then  been  the  sub- 
ject of  investigation,  criticism  and  revision  by  a  sec- 
tional committee  made  up  of  representatives  of  in- 
dustry, insurance  companies,  employees,  the  manu- 
facturers of  protective  equipment,  safety  societies  and 
several  state  and  federal  government  dej^artments. 
The  existance  of  this  code  makes  it  possible  for  the 
various  state  industrial  commissions  and  municipal 
factory  departments  to  put  into  force  a  set  of  regu- 
lations which  represents  the  consensus  of  opinion  as 
to  the  best  method  of  preventing  industrial  eye  acci- 
dents. 

The  subjects  covered  in  the  Head  and  Eye  Safety 
Code  are :  Protectors  for  chippers,  riveters,  caulkers, 
etc. ;  •])rotectors  for  scaling,  grinding,  etc. ;  protectors 
for  exposure  to  dust  and  winds,  etc.;  protectors  for 
babbitting,  etc. ;  protectors  for  handling  corrosive 
chemicals,  dipping,  brush  coatings,  etc. ;  protectors 
for  sandblasting;  protectors  for  exposure  to  glare; 
protectors  for  oxy-acetylene  welding,  furnace  work, 
etc.;  protectors  for  electric  arc  welding  and  cutting; 
operating  rules ;  tests  for  frame  and  glass. 


P.  Lyall  Co.  Reports  Big  Contracts  on  Hand 

The  P.  Lyall  &  Sons  Construction  Company  is  in 
a  favorable  position  so  far  as  future  work  is  concern- 
ed. T.  O.  Lyall,  vice-president  and  treasurer,  is  au- 
thority for  the  statement  that  the  volume  of  work 
on  the  contracts  on  hand  will  keep  the  firm  busy  for 
four  years.  He  referred  chiefly  to  two  tasks,  the 
largest  by  far  being  that  of  the  Welland  Canal,  which 
covers  three  miles,  and  will  aggregate  about  $17,000,- 
000.  Then  there  is  the  graving  dock  at  Esquimalt. 
B.  C.  which  it  was  referred  at  one  tirhe  would  be 
cancelled,  but  it  has  been  decided  by  the  Govern- 
ment to  continue.  The  volume  of  this  will  be  close 
to  $4,000,000,  and  will  not  be  concluded  for  a  couple 
of  years.  In  addition  new  work  to  supplement  this 
is  expected  for  next  year.  The  company  is  still  nego- 
tiating for  the  payment  of  a  commission  on  more  than 
$3,000,000  of  work  on  the  Parliament  Buildings  at 
Ottawa  in  addition  to  the  $5,000,000  on  which  they 
were  paid. 
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Construction  Developments   During  the 
Month  of  November 

Figures  Compiled  by   Maclean   Building   Reports,  Ltd.,  Show  Trend  of 

Building  Activities  for  Last  Month — Details  of  Contracts 

Awarded  and  Contemplated 


Construction  Contracts  Awarded  in  Eastern  Canada,  November,  1922 


No 


Quebec 


Apartments 

Churches 

I'actories 

Public  Garatres 

Hosi)itals 

Hotels  and  Clubs. 
OfTico  nuildinfrs... 
Public  HuildinKS.. 

Residences 937 

Schools _ 11 

Stores 50 

Theatres 3 

Warehouses 1 1 

Total   Buildincs 1067 

BridKes 

Dams  and  Wharves 2 

Sewers  &  Walermains        11 

Roads  and  Streets 1-1 

General  EnKinoering..      20 


Grand  Total IIH  J12.706.300 


New  Brunswick 
Value 


No. 

i 


«ova  Scotia 
Value 

%     

6,000 


Kastcrn  Total 


3,000 


No. 

& 
14 
18 
43 

7 
12 


10 

"i 
"i 


49,600  1828 

1« 

3,000  64 
_ 3 

10.000       14 


Value 

$    310.000 

299,000 

719,800 

808,800 

211,400 

147,600 

368,000 

481.600 

6.889,000 

2.266.600 

2.146,600 

140,000 

341,200 


14     $      71.600  1643  $14,629,800 


2 

4 

17 

26 

23 


10.000 

68,600 

594.400 

668,800 

4,066.800 


$7,107,100 


133,000       14     i     71.500  1614  120,036,900 


Construction  Contracts  Awarded  in  Western  Canada,  November,  1922 


British  Columbia         Albcrla         Saskatchewan 


Apartments 

Churches 

Factories 

Public  Garages 

Hospitals 

Hotels  and  Clubs.. 

Offioo  Buitdinprs 

Public  Buildings.... 

Residences 

Schools „ 

Stores 

Warehouses 


No. 
2 
2 


Value       No. 

54.600 

9,300 

28.800 

36,000 


Value 


Value 


Manitoba 


15.600 

8.600 

20,600 

290,600 

31,800 

11,500 

6,000 


15,000 
85,000 


16 
5 


39,600 
11,300 


2,000 


113,400 

12,800 

7.500 

3.800 


Total  Buildings 91 

Bridges 3 

Dams  and  Wharves 1 

Sowers  &  Watermains  1 

Roads  and  Streets 2 

General  Engineering..  8 


506,900 

20.500 

3.700 

23.200 

81.000 

236,000 


23     $    150,800     39     t    139,500 


■io. 

Value 

No. 

$     

? 

1 

4,000 

3 
1 

2 

6.000 

9 

1 

16.000 

2 

1 

2,200 

3 

1 

2 

49 

167.900 

167 

1 

31.000 

13 

2 

6.600 

6 

2 

15.000 

4 

69 

t    247.600 

216 

3 
1 

"""•""" 

1 
3 
3 

Western  ToUl 
Value 
t      54,600 
13,300 
23,800 
69,000 
100,000 
17,700 
8.600 
20,600 
611,300 
86.900 
26,600 
23.800 

$1,044,800 

20,500 

8.700 

23,200 

88.800 

236.000 


Grand  Total 104     $    871.800       23     $    160.800     40     $    147,300       69     $    247.600     226     $1,417,000 

Contemplated  New  Construction  Work  in  Canada,  November,  1922 


Apartment- 
Churches 

Factories 

Public  Garages 

Hospitals 

Hotels  and  Clubs... 

OfTico  Buildings -i 

Public  Buildings 15 

Residences. 265 

Schools n 

Stores...- 17 

Theatres 4 

WnrehoURos 5 

Total  Buildings 356 

Bridges 

Dams  and  Wharves 3 

Sowei-s  &  Watermains.  18 

Roads  and  .Streets 13 

General  Engineering..  9 


Ontario 

Value 

$      95.000 

286.000 

675,000 

10.000 

30.000 

88.000 

425,000 

251.600 

1.630.600 

.SI  7.000 

1.027.600 

140.000 

296.000 


No. 


6     $ 


Quebec 
Value 

290.000 
85,000 

160,000 
40.000 


$6,499,600 


33.600 

386.000 

183.500 

1.203.600 


2 
324 


362 
3 
2 
2 
21 
2 


36.000 

14.000 

100,000 

2.193,600 

631.000 

60.000 

7.-).000 


$3,583,600 
95.000 
20.000 
26.000 

10.095.000 
2.200.000 


Mo. 

Maritime 

Value 
$     

1 
2 

10.000 
96.000 

1 
1 

46.000 
lO.OOO 

6 

6.000 
24.500 

1 

6,000 

IS 

$    104.600 

2 
2 

10.000 

2.000 

610.000 

No. 

o 
2 
3 
I 

1 
•> 

3 
3 
3 
8 
2 
1 
1 


Western 

Value 

$      20,000 

10,500 

200.000 

4,000 

15.000 

96.000 

36.000 

44.600 

12.000 

121.000 

15.000 

20.000 

60.000 


Dominion 


No. 

II 

10 

23 

6 

3 

9 

10 

21 

698 

26 

23 

6 

6 


Value 

$    405.000 

390.500 

1.130.000 

84.000 

90,000 

228.000 

476,000 

401.000 

3,860,600 

1,169,000 

1,107,600 

236.000 

845.000 


32     $    643.000 


213.000 
6.000 


762 
S 

6 
26 
36 
IS 


$9,920,600 

96.000 

63.500 

634.000 

10,286.600 

8.9 13.600 


Grand  Total.... 


398     $7,806,100     382  $16,019,600     18     $    716,600      86    $    861.000     8S4  $24,902,100 
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The  Proper  Treatment  of  Posts  for  Guard  Rails 

How  Guard  Rail  Posts  May  be  Protected  Against  Decay 

— The  Causes  of  Deterioration  and  Methods  that 

are  Recommended  to  Preserve  the  Wood 

By  EDWARD  F.   PADDOCK 

Paper    presented    before    the    New    Jersey     Hinhway    Association 


Guard  rail  posts  are  exposed  to  particularly  se- 
vere conditions  and  are  subject  to  a  num'ber  of  danger- 
ous and  very  contagious  diseases  knowrn  collectively 
and  indiscriminately  as  rot  or  decay.  Rot  in  timber 
is  caused  by  the  presence  of  fungi,  or  as  they  are 
commonly  called  toadstools  or  mushrooms.  These 
are  plants  of  a  low  order  that  grow  not  on  but  in  the 
wood.  Like  other  plants,  they  grow  from  seed,  but 
from  seed  so  small  as  to  be  invisible  to  the  naked  eye, 
except  in  masses.  These  seeds  or  spores  are  in  the 
air  at  all  times  and  are  washed  down  by  the  rain  or 
dew.  so  that  the  moisture  that  comes  in  contact  with 
posts  is  full  of  them. 

When  one  of  these  spores  is  deposited  on  a  piece 
of  wood,  under  suitable  conditions  it  germinates  and 
begins  to  grow  in  the  wood,  sending  out  a  network  of 
threads  which  find  their  food  in  the  substance  of  the 
wood,  just  as  a  plant  takes  nourishment  from  the  soil. 
To  all  outward  appearances  the  wood  is  unchanged, 
but  Ijeneath  the  surface  the  fungus  is  taking  away 
certain  constituents  of  the  wood  and  leaving  it  a  mass 
of  soft  material  that  we  know  as  rotten  wood. 

When  the  fungus  reaches  maturity  its  next  busi- 
ness is  the  reproduction  of  its  kind  and  it  is  only  then 
that  we  become  aware  of  its  presence.  It  begins  to 
bear  fruit.  This  fruit  appears  on  the  surface  of  the 
wood  in  the  form  of  toadstools,  mushrooms,  punks 
or  conks,  which  soon  begin  scattering  seeds  by  the 
million  and  the  process  begins  again. 

Four  Essentials  of  Decay 
Like  all  other  plants,  fungi  require  moisture,  air 
a  suitable  temperature  and  food.  Remove  any  one  of 
these  essentials  and  the  fungus  cannot  develop.  In 
the  case  of  guard-rail  posts,  however,  these  condi- 
tions are  not  within  our  control.  The  post  is  set  in 
the  ground  where  it  is  almost  continually  damp  and 
where  the  moisture  in  the  wood  has  little  chance  to 
evaporate.  It  is  exposed  to  the  air  above  and  often 
for  some  distance  below  the  ground  line.  Our  climate 
furnishes  temperatures  that  are  suitable  for  fungus 
growth.  There  remains  only  the  food  supply  and 
this  being  the  post  itself,  cannot  be  removed.  The 
only  thing  left  for  us  to  do  is  to  prevent  fungus  from 
coming  in  contact  with  the  wood,  or  to  so  poison  the 
wood  that  fungus  spores  coming  in  contact  with  it 
will  not  germinate.  This  is  the  business  of  the  wood 
preservative,  to  form  an  unbroken  antiseptic  zone 
above  the  wood  or  at  least  such  a  portion  of  it  as  is 
unprotected  and  would  provide  suitable  soil  for  the 
development  of  fungi. 

The  simplest  form  of  wood  preservative  is  paint. 
If  the  wood  is  free  from  fungus  and  fungus  spores, 
which  it  rarely  is,  a  coat  of  paint  will  keep  new  spores 
from  reaching  the  wood  and  so  prevent  rot  just  as 
long  as  the  coating  of  paint  remains  whole  and  un- 
broken, but  no  longer.  As  soon  as  the  paint  film  is 
scratched  through  or  broken  in  any  way,  fungus 
spores  can  reach  the  wood  and  do  reach  it  as  we  all 
know,  for  painted  wood  does  rot,  and  when   decay 


has  once  started  all  the  painting  we  can  do  will  not 
help  it. 

Tarring  not  a  Cure-Ail 

Only  a  little  better  than  painting  is  the  coating  of 
the  wood  with  hot  tar.  The  only  advantages  that 
this  has  over  painting  are  that  the  heat  of  the  tar 
when  applied  may  kill  any  fungus  or  fungus  spores 
that  lie  at  or  near  the  surface  of  the  wood  and  being 
ai)i)lied  hot,  a  little  of  the  tar  will  penetrate  the  outer 
cells  of  the  wood  and  so  make  it  a  little  more  diffi- 
cult to  break  through  the  protective  coating.  When 
the  tar  cools,  however,  it  is  easily  cracked  or  injured 
and  then  decay  can  start. 

.\nother  method  of  preventing  decay  has  been  re- 
l)eatedly  tried  and  it  appeals  on  account  of  its  sim- 
])licity.  I  refer  to  charring.  It  was  thought  that  by 
suibjecting  the  outer  portion  of  the  wood  to  fire,  not 
only  the  fungus  in  it  would  be  killed  but  that  the 
outer  ])ortions  of  the  wood  would  be  partially  dis- 
tilled, leaving  preservative  materials  in  the  wood. 
This  sounds  very  plausible  but  experience  has  re- 
])eatedly  shown  that  not  only  will  charred  wood  de- 
cay very  readily,  but  further,  that  the  substances  dis- 
tilled from  wood  and  known  as  wood  tar  and  wood 
tar  creosote  have  very  little  preservative  value  even 
when  used  in  far  greater  quantities  than  are  pro- 
duced in  charring  the  wood. 

It  appears  then,  that  in  order  to  prevent  decay  we 
must  in  some  way  poison  the  outer  portions  of  the 
wood  so  that  fungi  will  not  grow  in  it  and  so  that 
this  i5rotection  antiseptic  zone  may  not  easily  be 
broken.  This  means  that  the  preservative  must  enter 
the  wood  deep  enough  so  that  ordinary  wear  will 
not  break  through  and  expose  untreated  wood.  It 
means  further  that  this  preservative  material  must 
be  of  a  permanent  nature  so  that  it  will  remain  in 
the  wood  after  it  is  put  there. 

Proibal)ly  the  cheapest  and  simplest  preservatives 
are  metallic  salt  solutions,  such  as  copper  sulphate, 
mercuric  chloride,  zinc  chloride  and  sodium  fluoride. 
These  are  all  soluble  in  water  and  are  applied  in 
water  solution.  They  are  injected  into  the  wood 
under  pressure  or  absorbed  by  immersion  in  baths  of 
the  preservative.  After  the  treatment  the  water 
evaporates,  leaving  the  preservative  salts  in  the  wood. 

This  is  all  very  well  for  wood  that  is  to  be  .used 
in  comparatively  dry  situations,  but  where  the  wood 
is  to  be  embedded  in  the  ground  and  will  be  in  con 
tact  with  earth  that  is  damp  for  the  greater  part 
the    time,    they   have   not    proven   successful.      Unde 
such  conditions  the  process  known  as  leaching  taki 
place,   whereby   the    salts   are   gradually   dissolved 
the   moisture    of    the    surrounding    soil    and   carried 
away  from  the  wood  so  that  in  a  comparatively  short 
time  tile  preservative  disappears  from  the  wood  leav 
ing  it  unprotected. 

The  Effectiveness  of  Coal  Tar  Distillates 

There  is,  however,  a  class  of  ])reservatives  that 
are  only  very  slightly  soluble  in  water  and  which  at 


n- 
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■the  same  time  are  extremely  jjoisonons  to  funj^^i. 
fj'hese  are  the  heavy  oils  distilled  from  coal  tar  and 
fknown  as  dead  oil  or  creosote  and  green  or  anthra- 
cene oil.  Many  years  of  experiment  and  actual  ex- 
perience have  demonstrated  the  efficacy  of  these  coal 
tar  distillates  so  that  to-day  they  are  recognized  as 
the  very  best  ineans  of  prolonging  the  life  of  the  wood 
under  all  sorts  of  conditions  of  exposure. 

Now  just  what  are  the  conditions  that  a  guard- 
rail post  must  meet,  as  far  as  decay  is  concerned? 
J'^irst,  it  is  set  in  the  ground  so  that  the  lower  three 
feet  of  it  are  surrounded  by  earth.  As  Ave  know, 
earth,  even  in  well  drained  sand,  never  dries  out  more 
than  a  few  inches  below  the  surface,  so  that  the  post 
below  the  ground  line  is  kept  continually  moist.  The 
exi)osed  upi)er  part  of  the  ])ost  has  plenty  of  air  but 
remains  dry.  The  earth  in  which  the  butt  of  the  post 
is  embedded  is  sufficiently  porous  to  provide  an  air 
supply  to  the  post  for  some  distance  below  the  ground 
line.  In  clay,  this  may  be  only  an  inch  or  two,  while 
sand  or  gravel  may  be  sufficiently  jxirous  to  altovv  air 
to  reach  the  very  bottom  of  the  post.  Where  the 
posts  are  shaded  by  grass  and  weeds,  they  frequently 
remain  dam]:  for  several  inches  above  the  ground  line. 
We  see  then  that  just  aboxe  and  below  the  ground  line 
there  is  a  zone  where  fungi  have  just  the  conditions 
necessary  for  their  development  and  that  this  zone 
may  extend  slightly  above  the  ground  line  and  may 
include  the  entire  lower  end  of  the  post. 

The  Coal  Tar  Preservatives 

The  coal  tar  preservatives  of  which  I  have  spoken 
consist  of  a  very  complex  mixture  of  chemical  com- 
l)ounds.  Some  of  these  compounds  evaporate  readily 
and  consequently  do  not  remain  long  in  the  wood, 
while  others  are  of  such  high  boiling  ])oints  that  they 
will  practically  not  evaporate  at  all  at  ordinary  tem- 
peratures, or  even  at  the  temperatures  used  during 
treatment.  Here  then  is  the  difference  between  creo- 
sote and  anthracene  oil.  Creosote  contains  a  larger 
proportion  of  volatile  constituents  while  anthracene 
oil  consists  almost  entirely  of  nonvolatile  oils  that  re- 
main permanently  in  the  wood.  It  would  seem  then 
that  when  creosote  is  used  as  a  preservative  we  must 
anticii)ate  that  a  larger  portion  of  it  will  disappear 
when  it  is  exposed  to  the  air.  Experiment  has  proven 
this  to  be  true  and  also  that  the  i)ortion  that  does  re- 
main permanently  to  preserve  the  wood,  consists  of 
the  high  boiling  nonvolatile  oils,  the  anthracene  oils. 

In  the  preservation  of  railroad  ties,  about  a  gallon 
of  creo.sote  per  cubic  foot  or,  roughly,  a  pound  and  a 
half  per  square  foot  of  lateral  surface  is  found  to  be 
necessary  to  insure  proper  protection.  'J'his  is  forced 
into  the  wood  by  means  of  pumps  in  a  tight  cylinder. 
O'bviously  the  entire  surface  of  the  wood  is  treated. 
In  the  case  of  guard-rail  posts  this  is  out  of  the  ques- 
tion, because  for  sexcral  reasons  the  surface  of  the 
post  above  the  ground  must  not  be  oily.  If  it  were, 
it  would  be  impossible  to  paint  it  white,  for  the  creo- 
sote would  qnicklv  destroy  the  color.  If  it  were  oily. 
it  would  soil  the  clothing  of  anyone  coming  in  con- 
tact with  it.  ."-^ince  it  is  exi)osed  to  the  air  it  is  for 
the  most  part  dry  and  will  not  readily  rot,  so  that 
one-half  of  the  treatment  would  be  wasted. 

Methods  of  Treatment 

Our  treatment  then  must  be  confined  to  such 
pt)rtions  of  the  post  as  are  ex])osed  to  decay.  Two 
methods  of  application  present  themselves,  brushing 
and  immersi<in  in  an  iron  tank  of  the  preservative. 
(  >b\iousl\-,  it  is  impossible  to  put  a  jiound  and  a  half 


of  creosote  or  anything  ajiproaching  this  quantity  in 
every  square  foot  of  surface  with  a  Ijrush.  \Vith 
open  tanks  it  is  i)Ossil)le  but  only  by  means  of  treat- 
ments lasting  so  long  as  to  make  them  impracticable. 
Where  any  ai)i)reciable  amount  of  posts  are  to  be 
treated  this  means  days  or  weeks  of  labor  or  large 
tank  capacity  both  for  treatment  and  storage  <>(  pre- 
servative. 

This  brings  us  to  the  anthracene  oils  which  on 
account  of  their  nonvolatile  nature  remain  perma- 
nently in  the  wood  and  which  consequently  can  be 
used  in  much  smaller  quantities  to  obtain  the  same 
results.  The  higher  the  specific  gravities  and  boiling 
points  of  these  oils,  the  more  permanent  they  are  and 
the  less  is  required  for  preservation. 

Comparable  tests  of  anthracene  oils,  creosote  and 
other  preservatives  have  invariably  shown  the  super- 
iority of  the  high  boiling  permanent  oils. 

For  guard-rail  posts  1  would  unquestionably  re- 
commend what  is  known  as  the  "hot  and  cold"  double 
immersion  treatment.  The  apparatus  necessary  con- 
sists of  two  tanks  about  3  ft.  in  diameter  and  4  ft. 
6  in.  deep.  The  bottoms  of  these  tanks  should  be 
protected  from  injury  by  laying  piece  of  "I"  beam 
or  rail  in  the  bottom.  One  of  these  tanks  should  be 
provided  with  steam  coils  or  be  so  mounted  that  a 
fire  may  be  built  beneath  it.  The  other,  which  is  for 
the  cold  bath,  should  be  provided  with  a  draining 
[)latform  on  which  the  treated  posts  may  be  stood 
to  allow  the  surface  oil  to  run,  off  and  be  returned  to 
the  tank.  Such  tanks  as  these  are  readily  portable 
and  may  even  be  mounted  on  a  steel  truck  so  that 
the  treating  may  be  done  either  at  the  storage  yard 
or  on  the  job. 

The  process  consists  in  filling  the  tanks  to  such 
a  depth,  that  while  the  posts  are  being  treated  they 
will  be  covered  to  a  depth  of  3  ft.  8  in.  The  oil  in 
the  first  tank  is  heated  to  about  180  deg.  fahr.,  and 
held  at  this  temi)erature  throughout  the  treatment. 
The  posts  should  be  kept  submerged  in  this  bath  for 
twenty  minutes,  then  removed  and  immediately  placed 
in  the  second  tank  containing  the  cold  preservative. 
They  should  remain  in  this  tank  for  ten  minutes  and 
finally  removed  to  the  draining  table  where  they  will 
in  a  few  minutes  become  dry  enough  to  handle. 

The  equipment  that  I  have  described  is  capable  of 
treating  ten  posts  at  a  time  and  allowing  five  minutes 
for  each  charge  to  remove  the  treated  posts  and  re- 
l)lace  them  with  untreated  posts,  will  treat  180  posts 
in  8  hrs. 

So  far,  I  have  spoken  only  of  that  portion  of  the 
jiost  from  the  ground  line  down.  There  are,  however, 
portions  of  the  exposed  post  where  decay  is  likely  to 
occur.  F'osts  have  their  tops  sawed  at  an  angle  and 
the  top  rail  is  fastened  so  that  it  rests  on  this  sloping 
top.  \Mienever  it  rains  moisture  collects  in  the  space 
between  the  top  rail  and  the  top  of  the  i>ost  and  is 
absorbed  by  the  post.  This  surface  being  protected 
by  the  rail  dries  out  very  slowly  and  consequently 
the  toi)s  of  the  posts  frequently  decay.  The  same  is 
true  of  the  contact  surface  where  lower  rails  are  nail- 
ed to  the  side  of  the  post  or  within  the  holes  through 
which  cable  is  passed.  Such  contact  surfaces  and 
joints  should  receive  protection.  Personally  I  would 
sacrifice  appearance  and  at  least  brush-treat  all  sur- 
faces. .\nothcr  way  would  be  to  give  the  entire  ex- 
])osed  portion  of  the  post  an  open  tank  treatment 
just  as  the  bottom  was  treated,  using  instead  of  the 
oil.  a  solution  of  sodium  fluoride. 
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Sewage  Treatment  at  Manchester,  Eng, 

A  Report  of  the  Operations  of  the  Plants  of  a  City  that  Has  Been 

Well  in  Advance  in  Sewage  Treatment  Matters— Important 

Research  Work  and   Experiments 


The  sewage  treatment  experiences  of  Alanchester, 
Eng.,  have  always  been  followed  with  keen  interest 
by  municipal  officials  in  all  parts  of  the  world,  for 
that  city  has  always  been  in  the  forefront  in  all  in- 
vestigations relating  to  sewage  matters.  For  that 
reason  the  following  extracts  from  the  report  of  the 
Manchester  River  Department  covering  the  twelve 
months  ended  March  31  last  will  be  of  value  to  those 
concerned   with  the  problem  of  sewage  disposal. 

The   Withington   Works    . 

These  works  were  originally  designed  to  purify 
the  sewage  by  treatment  on  the  land.  Subsequently 
a  sedimentation  tank  and  double-contact  filter  plant 
v>as  installed  as  follows:  'J\vo  detritus  tanks  (capa- 
city 83,400  gallons),  two  sedimentation  tanks  (capa- 
city 781,000  gallons),  ten  first  contacts  beds  (2,000 
superficial  yds.  each),  ten  second  contacts  beds  (2,900 
superficial  yds.  each),  and  an  area  of  storm  beds  of 
12,452  superficial  yds.  divided  into  four  plots  measur- 
ing respectively  2,882,  3,533,  3,751,  and  2,286  super- 
ficial yds.  A  conical  catch-pit  in  connection  with  the 
high-level  sewer  was  constructed  later.  In  1914  two 
Emscher  (double-decked)  tanks  were  constructed,  of 
sufficient  capacity  to  deal  with  from  600,000  to  700,- 
000  gallons  per  day. 

A  continuous-flow  for  the  treatment  of  the  sewage 
by  the  activated  sludge  jirocess  was  brought  into 
operation  in  October  1917,  and  occupies  one-third  of 
one  of  the  above-mentioned  sedimentation  tanks. 

The  average  daily  flow  of  sewage  (including 
storm  water)  for  the  year  under  observation  amount- 
ed to  3,028,000  gallons,  or  46  gallons  per  head  of  popu- 
lation per  day.  During  the  phenomenal  drought  ex- 
perienced in  June  and  July,  1921,  the  daily  flow  fell 
below  2,CO0,000  gallons,  which  is  the  lowest  flow- 
recorded  at  these  works. 

As  stated  in  the  last  report,  immediately  prior  to 
the  commencement  of  the  period  covered  by  this  re- 
port, the  destructor,  which  had  hitherto  been  the 
source  of  power,  was  dismantled,  and,  with  the  ex- 
ception of  the  suction  gas  plant  referred  to  above, 
the  whole  of  the  power  used  on  the  works  is  now  de- 
rived from  the  corporation  electrical  supply. 

The  plant  in  the  engine  room  comprises  four  cen- 
trifugal pumps  for  lifting  the  low-level  sewage,  air 
compressor  for  delivering  the  sludge  through  mains 
on  to  the  land,  and  air  compressor  for  the  operation 
of  the  activated  sludge  installation,  all  driven  from 
electric  motors  of  from  15-h.p.  to  60-h.p.  In  addition 
there  are  small  motors  attached  to  screens  placed  on 
high  and  low  level  sewers,  and  for  driving  chopping 
machine. 

Volume  of  Sewage  Treated 

The  volume  of  sewage  actually  delivered  at  these 
works  is  estimated  at  1,102,293,000  gallons,  an  aver- 
age of  3,028,000  gallons  per  day. 

Sludge  Disposal 

In    the    following    table    is    given    the    amount    of 


sludge    removed    during    the    vear    from    the    various 
tanks  :— 


Screenings,    etc 

Conical   Tank    

Detritus  Tanks, 
Sedimentation    Tanks 

and 
Activated-sludge  Tank 
Emscher  Tanks   


Tons 

800 

1,000 


18,193 
1,060 


Total    21,053 

The  total  amount  of  sludge  produced — viz.,  21,- 
053  tons— is  equal  to  19.1  tons  per  million  gallons. 

'1  he  sludge  from  the  detritus  and  sedimentation 
tanks  and  the  bulk  of  that  produced  by  the  activated 
sludge  process  has  been  trenched  into  the  land  as 
usual. 

In  addition  to  the  above,  840  tons  of  detritus  ma- 
terial have  been  removed  from  the  storiii-water  reser- 
voir. 

Emscher  Tanks 
1  hese  tanks  have  been  in  continuous  operation 
throughout  the  year,  and  have  dealt  with  212,936,000 
gallons  of  sewage,  an  average  of  585.000  gallons  per 
day,  as  compared  with  a  daily  flow  of  654.000  gallons 
during  the  jireceding  year. 

Approximately  300  tons  of  refuse,  &c.,  were  re- 
moved from  the  screens  and  catch-pits  preceding  the 
tanks.  A  total  of  1,060  tons  of  sludge  were  discharg- 
ed from  these  tanks  on  to  the  drainage  beds  provided. 
The  air-dried  sludge  has  been  used  on  the  land  under 
culti\ation. 

Xo  trouble  has  been  experienced  with  respect  to 
the  ebullition  of  the  scum  of  the  aerial  nuisance. 

.\part  frotii  the  volume  of  sewage  treated  in  the 
activated  sludge  plant — viz.,  93,157,000  gallons — the 
\yho!e  flow  of  sewage  received  at  the  works  was 
treated  on  the  filtration  areas.  The  storm  beds  dealt 
with  a  total  volume  of  169,574,000  gallons,  which  is 
equal  to  186.00C'  gallons  per  acre  per  day.  The  prim- 
ary secondary  beds  dealt  with  a  total  volume  of  839,- 
562,000  gallons,  which  means  that  on  the  average 
(including  all  periods  of  rest)  tank  effluent  was  ap- 
plied to  the  primary  beds  at  the  rate  of  384,000  gal- 
lons per  acre  per  day. 

Owing  to  the  cessation  of  renewal  operations  over 
a  period  of  years  the  effective  capacity  of  the  prim- 
ary and  secondary  beds  has  been  appreciably  lower- 
ed. To  regain  and  maintain  the  original  capacity  of 
the  filtration  plant  would  consequently  mean  not  only 
very  extensive  immediate  renewal  work,  but  appreci- 
able annual  expenditure  in  the  future.  In  the  light  of 
the  experience  gained  with  the  existing  activated 
sludge  plant  it  was  felt  advantageous  to  increase  the 
])roportion  of  the  flow  of  sewage  received  at  these 
works  treated  by  this  process  rather  than  incur  ser- 
ious expense  on  the  renewal  of  the  filters.  The  con- 
sent of  the  city  council  has  been  obtained  for  the  utili- 
zation of  funds  accumulated  for  such  renewal  work 
for  the  purpose  of  constructing  an  additional  activat- 
ed   sludge    continuous-flow    unit    capable    of    dealing 
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ith  1,000,000  gallons  of  the  dry-weather  flow  per 
lay  and  storm  water  up  to  the  rate  of  three  times  this 
volume,  liy  this  means  it  is  antici|)ated  that  a  better 
_  iverage  effluent  will  be  obtained,  and  at  the  same 
"time  economy  will  ibe  effected  in  future  running  cost. 
In  design  the  ])roposcd  new  ])lant  is  similar  to  the 
Installation  at  Davyhulme,  so  that  the  performance 
)f  this  plant  will  enable  a  strict  comijarison  to  be 
lade  between  the  relative  merits  of  this  design  and 
iliat  of  the  original  plant  at  these  works. 

Treatment   by   the   Activated   Sludge   Process 

The  continuous-flow  unit  installed  at  these  works 
October,  1917,  for  the  treatment  of  a  portion  of  the 
lewage  iby  the  activated  sludge  process  is  described, 
with  ])lan,  in  the  annual  report  for  the  year  ending 
March,  1918.  The  unit  consists  essentially  of  an 
aeration  tank  6  ft.  deep,  of  capacity  55,000  gallons 
wherein  the  mixture  of  sewage  to  be  purified  and  ac- 
tivated sludge  is  aerated  and  agitated  on  the"diffused 
aeration"  system,  and  a  settlement  tank,  capacity 
27,000  gallons,  in  which  the  activated  sludge  and 
effluent  are  finally  separated. 

From  April  13,  1921,  to  the  year  ending  March 
29,  1922,  92,372,000  gallons  of  sewage  which  had  Ijeen 
screened  and  passed  through  detritus  tanks  whose 
capacity  is  equal  to  appro.ximately  forty  minutes'  dry- 
weather  flow  were  dealt  with  by  the  i)lant  at  an  aver- 
age rate  of  280,000  gallons  per  day  when  in  actual 
operation,  or  at  263,000  gallons  per  day  inclusive  of 
all  iieriods  of  stoppage. 

During  the  period  under  review  the  volume  of 
air  used  has  ibeen  in  excess  of  that  employed  in  pre- 
vious years,  partly  on  account  of  the  stronger  sewage 
treated  and  partly  for  the  purposes  of  experiment. 
The  use  of  the  additional  volume  of  air  is  compen- 
sated for  very  largely,  however,  by  the  slightly  in- 
creased volume  of  sewage  treated  per  day,  notwith- 
standing the  fact  that  the  sewage  dealt  with  has  been 
substantially  stronger  than  formerly. 

The  diffusers,  which  have  now  been  in  use  for  a 
period  of  five  years,  continue  to  give  satisfaction,  a 
slight  increase  only  in  friction  being  observed. 

The  Davyhulme  Works 

'J'he  volume  of  sewage  delivered  at  the  Davy- 
hulme works  from  March  31,  1921,  to  March  29,  1922 
(inclusive),  including  13,447,000  gallons  from  the 
parish  of  Davyhulme,  was   17,083,598,000  gallons. 

The  average  daily  flow  of  sewage  was  46,933,000 
gallons,  showing  a  decrease  on  the  i)revious  year  of 
4,.V)7,000  gallons,  or  8.6  i)er  cent. 

The  average  daily  flow-  of  sewage  per  head  of 
population  has  ranged  from  a  minimum  of  54  galKuis 
for  the  four  weeks  ending  July  20,  1921,  to  a  maxi- 
mum of  76  gallons  for  the  four  weeks  ending  March 
1,  1922. 

The  total  volume  of  sewage  dealt  with  by  the 
various  filter  beds  (primary  contact  and  storm  wa- 
ter filters)  during  the  year  amounted  to  10,06*^',719,- 
0(30  gallons,  or  59  per  cent  of  the  total  flow  of  sewage. 

Of  the  total  quantity  thus  filtered,  5,176,992,000 
gallons  were  treated  on  the  secondary  filter  beds. 
riiis  volume  is  equal  to  59  per  cent  of  the  primary 
effluent,  or  30  per  cent,  of  the  total  sewage  flow. 

I'ractically  the  whole  of  the  unfiltcred  sewage  re- 
ceived treatment  in  sedimentation  tanks  prior  to  its 
discharge  to  the  canal. 

The  total  filtration  cost  for  labor  and  sundry  ex- 
penses amounted  to   £39,23S  16s.  9d.,  or    £3   17s.- 


11.3d.  ]>er  million  gallons  actually  filtered,  as  ;i_,<i,..  . 
£4  3s.  10.5d.  for  the  previous  year. 

'I  he  total  sludge  j^roduction  during  the  year  was 
217,125  tons,  which  is  equal  to  12.7  tons  per  million 
gallons  st'wage  treated. 

Of  this  amount  203,206  tons  were  sent  out  to  sea, 
\,2W  tons  dealt  with  by  the  sludge  presses  and  main- 
ly subsequently  dried  and  sold  as  a  fertiliser,  and 
12,659  tons  of  water  or  thin  sludge  were  decanted 
from  the  sludge  storage  tanks  (prior  to  loading  the 
steamer),  and  discharged  on  to  drainage  beds. 

A  double  shell  rotary  cylindrical  dryer  has  been 
installed  with  the  object  of  increasing  the  output  of 
dried  sludge.  The  capacity  of  this  machine,  which 
is  heated  from  the  existing  destructor  (portion),  is 
15  cwt.  per  hour,  of  a  product  containing  15  per  cent 
moisture  when  dealing  with  pressed  cake  contain- 
ing not  more  than  60  per  cent  water. 

Unfortunately,  owing  mainly  to  agricultural  de- 
l)ression,  the  demand  for  fertilisers  <jf  this  type  has 
fallen  so  considerably  as  to  he  considered  almost 
negligible,  jwith  the  iconsequenoe  that,  during  the 
year  reported  upon,  only  180  tons  of  dried  sludge 
have  been  sold.  In  these  circumstances,  of  course, 
appreciable  loss  has  been  sustained  in  this  section 
of  sludge  disposal.  With  the  resumption  of  the  nor- 
mal demand  for  this  i)roduct  it  will  be  possible,  by 
the  use  of  the  above-mentioned  machine,  to  produce 
this  material  at  a  lower  cost  than  previously. 

Summary  of  Results 

The  following  summary  of  the  resuhs  obtained  at  the 
Davyhulme  Works  is  submitted: — 

Total  flow  of  sewage: — 

Main    outfall    17,070,1,-)1,000  gallons   »      .„^„ „  „„„      „ 

.I^oint    "E"  i:!,44-,000  gallons  /  =17,083,598,000  gallons 

Total  sludge  removed  =217,125  tons 

=12.7  tons  per  million  gallons 
Cost  of  sludge  disposal,  =£33,670  2s.  lOd. 

=  £ll9s.  5d.    per  million  gals. 
Total  volume  of  sewage  fil- 
tered (primary  contact 
beds  and  storm  beds)  =10,069,719,000  gallons 

=59%  of  the  total  sewage  flow 
Total  volume  filtered  by 

secondary  beds  =:5,176,992,000  gallons 

=59%  of  the  primary  eflfluent 
=30%  of  the  total  sewage  flow- 
Cost  of  filtration  =TotaI,  £39,238  16s.  9d. 

Maintenance,  £11,627  12s.  7d. 
Renewals,  £27,611  4s.  2d. 
=TotaI.     Maintenance.     Renewals. 
Pit    million    gallons.  £  s.  d.  £  s.  d.  £    s.  d. 

sewage    flow     J     5  11.3         0  13  7.3         1   12     3.9 

Per  million  gallons, 

filtered     3  17  11.3         1     3   1.2         2  14  10.1 

Total  Revenue  Cost  (apart  from  interest  charge,  and  re- 
payment of  debt,  but  inclusive  of  sundry  special  non-re- 
curring items: — 

Per  million  gallons 
£         s.  d. 

Sludge  disposal 1         19  5.0 

Filtration    2  5         IIJS 

General   expenses    1  8  6.6 

Total    £5         13         io.8 

Average  Cost  per  Head  of  Population 

For  year  ending  29th   March,  1922   =31.5d. 

For  17  years  ending  22th  Mlarch,  1922  . .  =13.ld. 

Research  Work 

During  the  year  the  research  relating  to  the  de- 
watering  or  activated  sludge  has  been  extended,  chief- 
ly with  reference  to  vacuum  treatment.  The  work 
has  included  also  further  experiments  with  the  small 
sludge  press  referred  to  in  the  last  report,  a  trial 
with  a  centrifuge  of  special  design  which  proved  to 
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be  unsuitable  for  the  purpose,  experiments  with  cer- 
tain appliances,  and  a  large  number  of  laboratory 
experiments  having  a  bearing  on  the  devvatering 
problem. 

Filter    Pressing 

In  continuing  the  exjjeriments  previously  reported 
upon  special  attention  has'  been  paid  to  the  effect  of 
the  addition  of  mineral  matter  to  the  acidified  sludge 
prior  to  pressing.  The  ad'dition  of  light  material, 
such  as  flue  dust,  materially  assists  the  release  of  wa- 
ter from  the  sludge  with  the  production  of  a  cake  of 
a  reduced  water  content- — e.g.,  the  addition  of  one 
part  of  fine  dust  to  five  i)arts  of  activated  sludge 
(in  terms  of  dry  matter)  effects  a  reduction  of  from 
4  to  5  per  cent  in  the  water  content  of  the  resultant 
cake  (six  hours  press).  The  sludge  obtained  at  the 
Withington  works  is  originally  so  rich  in  organic 
matter  (80  per  cent  of  dry  matter)  that  the  final  pro- 
duct remains  rich  in  nitrogen,  while  the  availablity 
of   the   plant   food    constituents    remains    unimpaired. 

The  quantity  of  inert  mineral  matter  required  to 
produce  a  press  cake  of  from  65-70  per  cent  water 
content  in  six  hours  is,  however,  so  large  as  seriously 
to  depreciate  the  valu«  of  the  final  product. 

Further  work  on  these  lines  is  contemplated  with 
the  use  of  various  other  waste  mineral  matters. 

Vacuum  Treatment 
Extended  trials  have  been  made  at  the  College  of 
Technology  with  a  paper-making  machine,  modified 
by  the  addition  of  several  more  vacuum  boxes.  The 
result  of  these  trials  may  be  summarized  briefly  as 
follows : — 

1.  They  confirmed  the  results  of  the  earlier  la- 
boratory  experiments   at   Davyhulme. 

2.  That  preliminary  treatment  of  the  sludge  with 
acid  prior  to  exposure  to  vacuum  facilitates  the  re- 
moval of  water,  and  that  the  cost  of  such  treatment 
is  more  than  counterbalanced  by  the  increased  output. 

3.  That  by  simple  drainage  and  vacuum  treat- 
ment of  acidified  activated  sludge  (Davyhulme 
works)  the  water  content  may  be  reduced  to  from 
84  to  85  per  cent,  which  means  a  reduction  in  actual 
volume  of  the  sludge  of  from  6  to  1. 

4.  That,  so  far  as  these  trials  have  been  carried, 
preliminary  heating  of  the  sludge  does  not  appear 
practicable,  having  regard  to  the  resultant  effect. 

3.  That  the  process  is  a  practicable  one  in  so  far 
as  the  cost  of  power — for  vacuum  and  operation  of 
machine — and  of  labor  required  is  concerned,  but  that 
the  available  information  with  respect  to  the  prob- 
able renewal  cost  is  such  as  to  render  the  total  treat- 
ment costly,  if  not  prohibitive ;  moreover,  the  capi- 
tal charges  in  relation  to  output  are  by  no  means 
negligible.  In  view  of  the  high  renewal  costs  when 
operating  the  vacuum  process  on  the  horizontal  tra- 
velling gauge  system,  the  vacuum  wheel  method  of 
would  appear  to  offer  advantage.  Our  experience 
suggests  that  it  is  economical  to  make  provision  for 
an  adequate  settlement  (film)  prior  to  application  of 
vacuum,  and  that  apparently  better  results  are  ob- 
tained when  working  with  thin  films  at  a  compara- 
tively high  rate  than  with  thicker  films  at  a  lower 
rate. 

Removal  of  Extraneous  Water 
During  the   investigation   carried  out   at   the   Col- 
lege of  Technology  it  was  found  possible  to  obtain  a 
consideraible  release  of  water  from  the  sludge  without 
the  use  of  vacuum  by  treatment  in  either  (a)  a  slow- 


ly rotating  wire-mesh  cone  fed  internally,  or  (b;  by 
revolving  a  gauze  cylinder  in  the  sludge  itself.  By 
these  similar  means  a  product  was  readily  obtained 
without  the  addition  of  acid,  containing  not  more 
than  (average)  94  per  cent  water,  which  means  a 
reduction  in  volume  of  the  original  sludge  of  from 
3  to  1. 

On  passing  this  product  over  an  endless  wire 
gauze  carried  on  rollers,  over  which  travelled  a  sup- 
er-imposed gauze  or  impervious  band  in  such  a  man- 
ner as  to  have  a  pronounced  squeezing  effect,  the 
water  content  was  further  reduced  to  86  per  cent. 

The  possibility  of  utilizing  the  property  of  acti- 
vated sludge  of  rising  to  the  surface  when  impreg- 
nated with  gases  has  not  been  overlooked.  A  num- 
ber of  laboratory  experiments  have  been  made  on 
these  lines.  In  the  light  of  information  gained  in 
other  directions,  however,  and  in  view  of  the  some- 
what uncertain  character  of  sludge  flotation,  this 
method  would  not  appear  to  offer  very  good  pros- 
l)ects  of  success. 

Summarizing  the  e.xperience  so  far  gained  in  con- 
nection with  the  ])roblem  of  the  economic  devvater- 
ing of  activated  sludge,  it  would  appear  the  sludge 
may  be  densified  very  considerably — i.e.,  from  98  per 
cent  water  to  94  per  cent  water,  or  a  reduction  of  two- 
thirds  by  volume,  by  simple  and  inexpensive  means ; 
but  the  further  serious  removal  of  water  by  purely 
mechanical  methods  (vacuum,  centrifuge,  or  press) 
is  likely  to  involve  material  expense  both  in  capital 
outlay  and  running  costs.  It  is  therefore  question- 
able whether  the  application  of  mechanical  methods 
for  the  removal  of  water  beyond  the  point  indicated 
can  be  justified,  having  regard  to  the  ease  with  which 
the  densified  sludge  may  be  dried  at  low  temperatures 
under  suitable  conditions. 

Large  Scale  Continuous-Flow  Activated  Sludge  Plant 
As  stated  in  the  last  report,  this  plant,  which  was 
fully  described  in  the  annual  report  for  the  year  end- 
ed March.  1919,  was  brought  into  commission  just 
prior  to  the  period  covered  by  this  report. 

The  first  quarter  of  the  year  was  occupied  in 
"building-up"  the  necessary  supply  of  activated 
sludge  and  in  studying  the  conditions  required  for 
the  establishment  of  a  thoroughly  active  sludge.  Dur- 
ing this  i)eriod  difficulty  was  experienced  in  estab- 
lishing a  vigorous  growth  of  nitrifying  organisms, 
due  doubtless  to  the  character  of  the  trade  waste 
entering  the  city  sewers.  Experience  has  shown  that, 
when  dealing  with  the  mixed  city  sewage,  it  is  al- 
most impracticable  to  maintain  a  highly-nitrified  ef- 
fluent, and,  consequently,  during  the  subsequent  op- 
eration of  this  plant,  the  performance  of  the  plant 
was  judged  by  taking  mainly  into  consideration  the 
following  criteria  in  respect  of  the  effluent  produced : 

1.  .Suspended  matter  content. 

2.  Clarification — i.e.,   removal   of  celloids. 

3.  Dis.solved  oxygen  absorption — as  compared  by 
the  Royal  Commission  on  Sewage  Disposal,  and 

4.  Behaviour  on   incubation. 

Including  all  periods,  a  purification  of  the  screen- 
ed and  detritus  free  sewage  of  from  76  to  81  per 
cent  was  obtained  (measured  by  the  albuminoid  and 
four  hours'  oxygen  absorption  tests),  representing  a 
purification  of  the  crude  sewage  of  from  80  to  84 
per  cent. 

Periodic  disturbances  of  the  purification  process 
have  been  observed  at  such  times  as  abnormal  am- 
ounts of  oil  (either  edible  or  mixtures  of  edible  and 
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imeral  uilj,  and  more  especially  heavy  tar  oils  were 
resent  in  the  sewage  treated. 

These  products  are  liable  lu  exert  an  emulsifica- 
;ion  effect  (physical  rather  than  bactericidal)  with 
he  i)roduction  of  a  turbid  or  imperfectly  clarified 
ffluent.  The  somewhat  hi},'h  dissolved  oxygen  ab- 
s()rj)lioii  figures  and  the  number  of  putrefactive  sarn- 
ies are  attributa1)le  to   this  deleterious  action. 

rhe  flow  of  sewage  treated  in  this  plant  has  vari- 

d  from  a  minimum  rate  of  240,000  to  a  maximum  of 

2,000,000  gallons  per  twenty-four  hours,  the  largest 

olunic  treated  in  any  one  day  being  1,657,000  gallons. 

In  the  following  tables  are  given  the  total  volumes 

of   sewage   treated   during   the    last   three-tiuarters   of 

the  year,   together   with   the  volume  of  air  employed 

n  terms  of  cubic  feet  free  air  per  gallon  of  sewage 

eatedj,  inclusive  of  that  required  for  the  operation 

f  the  return  sludge  air-lifts. 

Volume  of  Sewage  Treated  and  Air  Consumption 


the  research  work  proceeding  in  connection  with  this 
I)roblem  cannot  be  over-estimated. 
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Sept.     38th,     li)31 

4.5,788,000 

538,000 

650 

1.73 

Dec.    38th.     iy2] 

6:5,310,000 

696,000 

715 

1.48 

March    2'.)th,    1933 

43,006,000 

808,000 

780 

1.39 

Average  151,104,000         663,000         715         1.55 

During  the  last  quarter  the  plant  was  out  of  com- 
mission for  a  i)eriod  of  five  weeks,  mainly  for  the 
puriKise  of  further  investigating  the  question  of  the 
establishment  of  a  nitrifying  sludge,  and  consequent- 
ly the  daily  rate  has  been  calculated  on  the  i)eriod  the 
I)lant  was  actually  in  operation. 

ExiJerience  with  the  installation  subsequent  to  the 
period  covered  by  this  report  has  shown  that  by 
using  an  additional  supply  the  volume  of  sewage 
may  l)e  increased,  with  the  result  that  at  the  present 
date  the  average  daily  flow  treated  amounts  to  ap- 
pro.ximately  1.000,000  gallons  per  day,  with  an  air 
consumption  of  not  more  than  1.5  cub.  ft.  free  air 
])er  gallon  of  sewage  treated. 

.\ssuming  50  per  cent  ctmii)ressor  efficiency,  this 
volume  of  air  would  require  approximately  35-b.h.i). 
per  1,000,000  gallons  of  sewage  treated  (average 
How). 

I'or  the  pur])ose  of  this  demonstration,  existing 
compressors  of  less  over-all  efficiency  were  compul- 
sorily  employed.  It  is  anticijiated  this  air  plant  will 
be  eventually  replaced  by  more  suitable  comjiressors 
where  over-all  efficiency  should  ibe  certainly  not  less 
than  50  per  cent,  and  probably  considerably  in  ex- 
cess of  this  figure,  with  consequent  reduction  on  the 
b.h.p.  figure  previously  quoted. 

The  utmost  endeavor  is  being  made  to  hasten  to 
a  successful  conclusion  the  development  of  the  acti- 
vated sludge  process  of  sewage  purification.  The 
experience  gained  with  the  demonstration  plant  re- 
ported upon  has  confirmed  the  view  previously  ex- 
pressed with  resjject  to  the  jiossihilities  of  this  pro- 
cess. Its  successful  api)lication  to  the  treatment  of 
the  city  sewage  is  still,  howe\er.  dependent  on  a  solu- 
tion of  the  problem  of  i)reparing  a  ])ortable  product 
from  the  resultant  sludge  at  a  cost  more  or  less  com- 
mensurate with  its  intrinsic  value  as  a  fertilizer. 
From  the  point  of  view  of  the  economic  future  ex- 
tension of  the  purification   plant   the  importance  of 


The  Cost  of  Supplies  for  City  of  Toronto 

The  works  department  and  other  civic  departments 
of  the  city  of  Toronto,  Ont.,  have  recently  made  con- 
tracts for  the  supplies  required  during  the  year  1923. 
Tenders  for  these  were  asked  and  in  rrtost  cases  con- 
tracts were  entered  into  with  the  low  bidders,  although 
in  some  cases  where  the  prices  were  not  considered 
satisfactory,  the  department  officials  were  authorized 
to  buy  in  the  open  market. 

Refined  asphalt  was  quoted  at  prices  varying  from 
$20.45  to  $25.43  per  net  ton,  f.o.b.  tank  cars,  at  Tor- 
onto, or  from  $24.74  to  $36.04  f.o.b.  cars  in  metal  con- 
tainers.    The  low  tender  in  each  case  was  accepted. 

Crushed  stone  was  quoted  at  $1.88,  $2.00  and  $2.10 
per  net  ton,  f.o.b.  cars  at  Toronto,  for  the  2",  1"  and 
^"  sizes  respectively.  These  figures  include  the  sales 
tax.  Crushed  trap  rock  was  contracted  for  at  the 
followng  prices  per  net  ton,  f.o.b.  the  quarry:  2", 
$1,305^,  1",  $2.09  and  ^",  $2.61>4.  Pre.sent  freight 
rates  on  this  material  are  90  cents  per  ton  and  under 
the  terms  of  the  contract  the  city,  is  to  be  given  the 
advantage  of  any  decrease  in  freight  rates. 

Sewer  brick  and  vitrified  paving  blocks  and  gran- 
ite setts  will  be  purchased  in  the  open  market  as  the 
prices  quoted  by  the  tenderers  are  higher  than  the 
present  market  quotations.  The  prices  quoted  were 
as  follows:  Sewer  brick,  $19.45  per  thousand  f.o.b. 
cars  and  $26.45  delivered  for  arch  brick,  and  $17.45 
f.o.b.  cars  and  $24.45  delivered  for  rectangular  brick. 
No.  1  lug  vitrified  paving  blocks  were  quoted  at  $52.75 
per  thousand  for  the  3"  sizes  and  $60.95  for  the  4" 
sizes.  These  prices  applied  f.o.b.  cars  at  Toronto.  On 
granite  setts,  two  tenders  were  received — one  quoted 
$113.00  per  thousand  f.o.b.  cars  with  sales  tax  extra 
and  the  other  $115.00,  including  the  sales  tax. 

Sewer  pipe  was  contracted  at  the  following  prices: 
4"  16i^c;  6",  24>^c;  9",  41c;  12",  6l;^c  15".  96j/Sc; 
18"..  $1.29;  20",  $1.60;  21",  $1.72;  23",  $2.07;  24" 
$2.57^.  Quotations  were  also  received  on  specials  of 
all  varieties. 

Water  works  supplies  are  being  obtained  at  the 
following  prices: 

Liquid  chlorine;  $1.43  per  ton  in  car  load  lots  or 
$1.49  per  ton  in  cylinders,  furnished  by  the  contrac- 
tors. Hydrants :  three-way  hydrants  complete,  $76.85 ; 
additional  frost  jackets,  $9.23;  additional  three-way 
feed  pipe.  $11.45. 

Cast  iron  pipe,  per  length— 3".  $7.60.  4".  $9.60.  6". 
$16.00.  8".  $21.60.  10".  $30.40.  12",  $41.20. 

Stop  valves— 3",  023.10,  4",  $26.40,  6",  $27.39,  8", 
$55.00,  12".  $64.27. 

Brass  and  bronze  castings :  phospher  bronze,  25c 
per  lb. ;  Imperial  phosphor.  30c  per  lb. ;  Tobin  bronze, 
21c  per  lb.  and  brass  castings.  22c  per  lb. 

Lead  pipe.  $10.50  per  100  lbs  for  sizes  from  H"  to 
1". 

In  connection  with  these  contracts  the  following 
clause  is  included : 

"Prices  quoted shall  be  the  maximum  price 

as  herein  specified  that  will  be  charged  during  the  cur- 
rency of  the  contract.  The  successful  tenderer  agrees 
to  give  to  the  city  of  Toronto  any  advantage  of  a  de- 
crease in  price  of  the  material  specified  in  this  con- 
tract as  indicated  from  time  to  time  by  the  current 
market  price  of  the  material  in  Toronto  at  the  time  of 
delivery." 
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American  Good  Roads  Congress 

Official  Program  of  the  Meeting  on  Jan- 
uary 16-19  Includes  a  Wide  Variety 
of  Papers 

The  official  program  of  the  thirteenth  American 
Good  Roads  Congress  to  be  held  under  the  auspices 
of  the  American  Road  Builders'  Association  at  the 
Congress  Hotel,  Chicago,  111.,  on  January  16,  17,  18 
19,  1923,  has  just  been  issued.  It  indicates  a  wide 
range  of  topics  to  be  discussed,  some  of  the  impor- 
tant papers  being  as  follows : 

Continued  Highway  Expenditures  Required  to 
Meet  Demands  of  The  Future,  by  Thomas  H.  Mac- 
Donald,  chief,  U.  S.  Bureau  of  Public  Roads,  Wash- 
ington, D.  C. 

Progressive  Construction  of  Highways ;  (a)  Prac- 
tice in  North  Carolina,  by  C.  M.  Upham,  state  high- 
way engineer.  North  Carolina ;  (b)  Practice  in  Iowa, 
by  C.  Coykendall,  assistant  chief  engineer,  Iowa 
Highway   Commission. 

The  Obligation  of  the  State  Highway  Depart- 
ment to  Keep  the  Public  "Sold"  on  Highways,  by  H. 
E.  Hilts,  acting  chief  engineer,  Pennsylvania  State 
Highway  Department,  Harrisburg,  Pa. 

What  Test  Roads  Have  Taught  Us :  (a)  Bates 
test  road,  by  Clifford  Older,  state  highway  engineer 
of  Illinois,  Springfield,  111. ;  (b)  Pittsburgh  test  road, 
by  Lloyd  Aldrich,  consulting  engineer,  San  Francis- 
co, California ;  (c)  Arlington  tests,  by  A.  T.  Goldbeck, 
engineer  of  tests,  Bureau  of  Public  Roads  Washing- 
ton, D.  C. 

Development  of  apparatus  for  Field  Testing  of 
Roads,  by  H.  F.  Clemmer,  testing  engineer,  Division 
of  Highways,  Springfield,  111. 

Development  in  the  Use  of  Local  Materials,  by 
\'''ernon  M.  Pierce,  district  engineer,  U.  S.  Bureau  of 
Public  Roads,  Washington,  D.  C. 

Designed  Subgrade,  by  C.  M.  Upham,  state  high- 
way engineer,  Raleigh,  N.  C. 

Haulage  Methods  in  Highway  Construction :  in- 
dustrial Railways,  'by  A.  J.  Parrish,  general  contrac- 
tor, Paris,  111. ;  Heavy  Truck  Haulage,  by  Charles  H. 
Fry,  Charles  H.  Fry  Construction  Co.,  Erie,  Penna. ; 
Light  Truck  Haulage,  by  A.  E.  Horst,  Henry  W. 
Horst  Co.,  Rock  Island,  111. 

How  to  Equip  and  Operate  Local  Gravel  Pit  to 
Produce  Concrete  Aggregate,  by  H.  E.  Kuelling,  con- 
struction engineer,  Wisconsin  Highwaj'  Commission, 
Madison,  Wis. 

How  Much  Time  is  Lost  in  Delays  in  Highway 
Building?  by  H.  K.  Davis,  chief  inspector,  Iowa  High- 
way Commission,  Ames,  Iowa;  discussion,  by  B.  H. 
Piepmeier,  state  highway  engineer  of  Missouri,  Jef- 
ferson City. 

What  Roadbuilding  Work  Can  be  Done  in  Win- 
ter? by  John  H.  Mullen,  chief  engineer,  Minnesota 
Highway    Department,    St.    Paul,   Minn. 

Organization  of  Intensive  Maintenance  on  a  State 
Highway  System  in  Eighteen  Months,  by  Frank 
Page,  chairman.  North  Carolina  State  Highway  Com- 
mission, Raleigh,  N.  C. 

Four  Years'  Experience  With  Patrol  Maintenance 
in  Wisconsin,  by  J.  T.  Donaghey,  maintenance  en- 
gineer, Wisconsin  Highway  Commission,  Madison, 
Wis. 

Gravel  Road  Maintenance  Practice  in  Michigan, 
by  L.  H.  Nielsen,  deputy  state  highway  commission- 
er of  Michigan,  Lansing,  Mich. 


Blade  Grader  and  Road  Drag  Earth-Road  Main- 
tenance in  Iowa  by  W.  H.  Root,  maintenance  engi- 
neer, Iowa  State  Highway  Commission,  Ames,  Iowa. 

Salvaging  and  Maintenance  Macadam  Roads,  by 
VV.  A.  Van  Duzer,  assistant  maintenance  engineer, 
Pennsylvania  Highway  Commission,  Harrisburg,  Pa. ; 
discussion,  by  A.  W.  Muir,  superintendent  of  main- 
tenance. New  Jersey  Highway  Commission,  Trenton, 

lourist  Traffic  as  a  Factor  in  Highway  Develop- 
ment (Illustrated),  by  A.  R.  Hirst,  state  highway 
engineer  of  Wisconsin,  Madison,  Wis. 

Changes  Needed  in  Motor  Vehicle  Legislation 
and  License  Fees,  by  J.  N.  Mackall,  Commissioner  of 
Roads,  Baltimore,  Md. 

Have  Large  Expenditures  Changed  the  Public 
Attitude  Toward  Highway  Development?  by  S.  E. 
Bradt,  former  superintendent  of  highways  of  Illinois. 

Co-operation  Between  State  and  County  Depart- 
ment, by  L.  C.  Herrick,  director  of  highways  and 
l)ublic  works,  Columbus,  Ohio. 

How  Individual  Organizations  Can  Fit  Their  Work 
Into  the  Broad  Highway  Research  Program,  by  W. 
K.  Hatt,  director  of  highway  research  committee. 
National   Research   Council,  Washington,  D.   C. 


The  A.  G.  B.  C.  I.  Conference 

We  are  in  receipt  of  a  letter  from  Mr.  J.  C.  Reilly 
the  executive  secretary  of  the  Association  of  Cana- 
dian Builders'  and  Construction  Industries,  referring 
to  the  fifth  construction  conference  to  be  held  at  the 
Chateau  Frontenac,  Quebec  City,  on  Feb.  6-9,  1923. 
Mr.  Reilly  writes  that  the  Quebec  Builders'  Associa- 
tion are  prepared  to  co-operate  in  every  way  possible 
to  make  the  stay  of  the  delegates  pleasant  and  to  in- 
sure the  success  of  the  conference. 

There  will  be  ample  accommodation  at  the  Chat- 
eau Frontenac  for  delegates  and  for  the  housing  of 
members'  exhibits.  In  addition  there  will  be  a  splen- 
did ])rogramme  of  winter  sports  on  the  Dufferin  Ter- 
race including  curling  rink,  skating  rink  and  tobog- 
gan slides.  It  is  likely  that  the  Quebec  Association 
will  join  with  the  A. C. B.C.I,  in  having  their  annual 
banquet  as  the  concluding  feature  of  the  conference. 

Arrangements  are  being  made  at  present  for  some 
excellent  speakers,  particulars  of  which  will  be  an- 
nounced later.  There  is  every  reason  to  expect  that 
this  Conference  will  be  the  best  yet. 


Koehring  Go's.  Montreal  Office 

The  Koehring  Company  of  Canada  Limited  have 
now  opened  their  own  office  in  Montreal,  at  616  Can- 
ada Cement  Company  Building.  Phillips  Square, 
Montreal,  Telephone  U])town  3026.  Mr.  A.  W.  Guy- 
er,  previously  associated  with  some  large  contract- 
ors in  construction  work  in  Montreal  and  vicinity, 
and  before  that  with  the  Eastern  Equipment  Com- 
pany, will  be  in  charge  of  the  office.  The  Montreal 
office  will  take  care  of  sales  throughoijt  the  province 
of  Quebec.  The  company  will  also  carry  in  stock  in 
Montreal  a  large  number  of  machines  and  a  stock 
of  spare  parts,  so  that  they  will  be  in  a  position  to 
serve  customers  promptly. 


The  next  convention  of  the  American  Concrete 
Institute  will  be  held  in  Cincinnati.  Ohio,  at  the 
Hotel  Sinton,  Monday,  Tuesday,  Wednesday  and 
Thursday,  January  22-25,  1923. 
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^Ventilation    Principles    and    Practice 

'he  Importance  of  Ventilation   and  the   Systems   that  Are  Applicable  to 
Various  Types  of  Buildings — Standard  Requirements — Relationship 

of  Heating  and  Ventilation 


Kroiii    "The   Builder*' 


Ventilation  in  the  sense  in  which  the  word  is  gen- 
erally accepted  means  the  continuous  and  more  or  less 
regular  changing  or  renewal  of  the  air  in  an  enclosed 
space.  Ventilation  is  desired  and  provided  in  order 
to  remove  impurities  or  stagnation  of  the  air,  and  to 
ensure  continual  freshness  by  replacing  vitiated  air 
with  new  air.  The  greater  the  use  to  which  air  is  put 
the  greater  the  need  for  adequate  ventilation. 

While  ventilation  may  be  required  to  remove  an 
excess  of  water  vapour  arising  from  various  causes, 
or  to  keep  an  uninhabited  space  free  from  dampness, 
or  to  remove  foul  or  noxious  odours  produced  either 
by  natural  or  manufacturing  processes,  it  is  more  gen- 
erally em])loyed  to  dilute  and  remove  the  exhalations 
of  human  beings  and  the  products  of  combustion  due 
to  heating  and  illuminating  apparatus,  and  to  main- 
.  tain  the  air  condition,  both  as  to  quality  and  tempera- 
ture, within  the  limits  required  for  general  comfort. 

Ventilation  involves  the  introduction  of  air  as  clean 
and  pure  as  possible,  with  the  necessary  amount  of 
moisture  or  humidity,  its  general  diffusion  through- 
out the  space  to  be  dealt  with,  and  the  removal  of  the 
contaminated  air  constantly  and  regularly.  The  great 
majority  of  human  habitations  in  places  subject  to 
low  temperatures  hace  no  special  provisions  of  ventila- 
tion during  those  |)eriods  when  artificial  heating  is 
necessary.  Even  in  the  majority  of  large  and  costly 
public  buildings,  such  as  theatres,  music  halls, 
churches,  municipal  buildings,  and  the  like,  it  is  only 
comparatively  recently  that  serious  thought  has  been 
given  to  this  subject.  This  has  undoubtedly  been  due 
to  the  want  of  appreciation  of  the  value  in  improve- 
ment and  maintenance  of  general  health  and  comfort 
to  be  secured  by  adequate  ventilation.  Greater  re- 
gard is  gradually  being  given  to  the  vital  subject,  but 
much  advancement  has  still  to  be  made  before  we 
shall  have  reached  the  stage  where  ventilation  is  held 
in  the  esteem  commensurate  with  its  value  to  the 
community. 

The  Importance  of  Ventilation 

If,  in  selecting  ri  house,  or  in  considering  which 
school  to  send  children  to,  inquiries  were  made  as  to 
the  means  of  ventilation  provided,  those  making  such 
inquiries  would  but  a  short  time  ago — if  not  now — 
be  numbered  among  the  cranks  and  faddists.  Even 
now  it  is  safe  to  say  that  such  a  person  would  be  con- 
sidered too  particular.  The  evil  effects  of  the  con- 
tinuous inhalation  of  impure  air  are  not  such  as  in 
most  cases  to  attract  notice,  unless  the  impurity  be 
considerable  or  because  the  temperature  and  mois- 
ture be  such  as  to  produce  discomfort  at  the  time.  The 
injury  caused  by  breathing  air  deficient  in  oxygen  or 
contaminated  by  organic  exhalations  and  emanations 
is  not,  or  may  not  be,  ])erceptible  for  some  considerable 
time,  and  even  then  may  be  attributed  to  other  causes. 
X'ot  only  must  we  consider  the  harmfulness  of  impure 
air,  but  it  must  be  borne  in  mind  that  such  air  forms  a 
more  suitable  medium  for  the  production  or  aggrava- 
tion of  illness  and  disease,  especially  of  those  com- 
plaints which  are  affections  of  the  respiratory  system. 


Ventilation  is  just  as  necessary  for  cleanliness  as 
it  is  as  a  disease  preventative.  We  should  be  just 
as  loath  to  breathe  the  air  exhalations  of  others  as 
we  are  to  put  into  our  mouths  anything  which  has 
the  merest  suspicion  of  being  unclean.  In  many  cases 
it  is  difficult,  if  not  impossible,  to  separate  the  effects 
of  impure  air  from  those  o?  insufficient  or  improper 
feeding,  but,  if  we  consider  the  importance  of  respira- 
tion to  life,  the  large  surfaces  which  the  air-passages 
and  lungs  present  for  the  reception  of  micro-organ- 
ism.s,  and  the  favorable  conditions  as  to  temperature 
and  moisture  for  their  development,  we  can  readily 
see  that  the  purity  of  air,  and  the  constant  removal  of 
the  excretions  borne  out  with  it.  must  have  much  to 
do  with  the  health  and  vigour  of  the  individual.  All 
this  may  be  more  or  less  general  knowledge,  but  it 
cannot  be  too  often  reiterated  that  adequate  ventilation 
is  not  merely  a  good  thing  theoretically,  but  an  abso- 
hite  necessity  for  prevention  of  health,  and  worth  pro- 
viding special  means  to  secure. 

In  considering  the  subject  of  ventilation  we  have 
therefore  to  bear  in  mind  the  chemical  and  physical 
qualities  of  the  air  and  the  various  causes  of  the 
changes  in  its  composition  or  characteristics  which 
necessitate  its  removal.  We  have  also  to  consider 
the  means  available  to  produce  movement  of  the  air 
in  the  direction  and  manner  best  suited  to  the  require- 
ments, and  also  the  arrangements  of  inlets  and  out- 
lets to  secure  the  entrance,  diffusion,  and  exit  of  air 
in  a  manner  desirable  for  efficient  results. 

When  the  quality  of  air  to  be  supplied  has  been 
determined,  the  general  principles  which  govern  the 
arrangements  in  a  room  or  building  to  secure  its  satis- 
factory introduction  and  distribution  are  comparative- 
ly simple,  but  their  practical  application  requires  spe- 
cial study  of  the  circumstances  and  characteristics  of 
each  individual  building  to  secure  the  best  results. 
In  other  words,  the  best  results  are  obtained  by  tak- 
ing each  problem  on  its  merits.  .As  will  be  shown  later 
no  hard-and-fast  lines  can  be  drawn  governing  the 
application  of  means  of  ventilation,  but  only  general 
principles,  because  of  the  different  factors  to  which 
due  consideration  must  be  given. 

Carbon  Dioxide  not  Directly  Harmful 
Until  recent  years  it  was  generally  accepted  that 
the  harmful  effect  of  vitiated  air  was  due  to  the  pre- 
sence of  carbon  dioxide,  but  it  has  been  proved  by 
the  research  work  of  Dr.  Leonard  Hill  and  others  that 
such  is  not  the  case.  It  has  been  demonstrated  that 
the  presence  of  carbon  dioxide  in  quantities  many 
times  what  was  at  one  time  considered  the  maximum 
can  be  withstood  by  the  human  organisms  without 
harmful  effect.  In  present  day  practice  carbon  di- 
o.xide  need  only  be  regarded  as  an  indicator  of  air 
vitiation,  and  the  consequent  need  for  a  greater  or 
lesser  extent  of  the  provision  of  means  of  ventilation. 
The  main  conditions  rendering  an  atmosphere  un- 
healthy or  uncomfortable  are  incorrect  temperature, 
excess  of  moisture,  and  motionless  uniformity. 
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Touching  upon  the  point  of  motionless  uniformity,  comfort    temperature,    correct    humidity,    and    gentle 

or   "stillness,"   as   it   is   more   generally    termed,    and  motion  without  in  any  way  creating  draughts,  which, 

showing  its  importance  upon  the  general  bearing  of  after   all,  "are   air   currents   moving   at   high   velocity 

comfort,  it  should  hardly  be  necessary  to  refer  to  the  and  so  causing  excessive  cooling  or  evaporation  from 

great  relief  that  is  felt  by  a  person  in  a  crowded  and  the  skin.     In  this  respect  velocity  of  air  movement  is 

stuffy  atmosphere  gently  waving  a  fan   or  anything  of  great  importance,  for  air  at  60  deg.  F.  moving  at  a 

which  may  be  used  as  such,  and  so  setting  the  air  in  high   rate   can   be   a   greater   objection   than   air   at   a 

motion.     The   effect   is   to   remove  and   dissipate   the  much   lower   temperature  moving  more   slowly, 
layer  of  heated  air  adjacent  to  the  skin,  and,  although  Systems  of  Ventilation 

the  air  set  in  motion  may  be  regarded  as  vitiated  in  .^.^^^^  ^^^^^  ^jU  ^^^j  ^^.^^^^,^  .^  ^^^^  entirely,  with 

that  It  may  be  higher  m  temperature  than  is  consider-  ^^^chanical   svstems   of  ventilat'ion.   and   not   what   is 

ed  necessary,  and  contain  a    arger  percentage  of  mois-  ^^^^^^^  ^^.^^^^^-^^  ventilation.     The  chief  reason  is  that 

ture  and  "carbon  dioxide     than  required  for  best  con-  ^^^^^anical    ventilation    has    already    become   a    sine 
ditions,  yet  the  mere  movement  is  sufficient  to  effect  ^^^^  ^.^^  ^^^^^^  building  design  and  construc- 

a   considerable    benefit       We    are    generally    familiar  ^         ^^^   ^^^^^^^   ^.^^   ^^.J       buildings    mechani- 

with  the  apparent  relie    to  be  observed  by  the  nmnn  g  ^^,    ^^^^_^^   ^^^  ^^   overcome   the   deficiencies 

of  the  pedestal  type  of  fan,  merely  setting  the  air  of  ^^  ^^  erstwhile  natural  system.     For  a  natural  system 

a  room  in  motion.  ^   ^  ^^  ventilation  to  be  efficient  it  would  be  necessary  to 

Humidity  design  and  lay  out  the  building  to  suit  the  methods 

It  is  possible  to  have  a  space  with  what  may  be  of  ventilation,  a  possibility  generally  precluded  by 
considered  a  low  carbon  dioxide  content  more  uncom-  vvant  of  space  and  the  cost  of  building  construction, 
fortable  than  one  with  a  higher  figure  if  in  the  former  !„  dealing  with  ventilation  problems,  and  con- 
case  the  air  is  still  and  humid  and  in  the  latter  case  sidering  particularly  this  question  of  air  movement, 
of  normal  humidity  and  in  gentle  motion.  It  is  only  oj^g  must  take  cognisance  not  only  of  the  velocity  of 
in  quite  recent  years  that  much  thought  has  been  jjj^  ^s  it  enters  the  room  or  space  through  the  var- 
given  to  the  question  of  relative  humidity  and  its  re-  jous  inlets,  but  also  the  forward  movement  of  the 
lationship  to  comfort  for  the  human  being.  Relative  b^,]i^  of  the  air  supplied  across  the  compartment.  . 
humidity  may  be  defined  as  the  percentage  of  mois-  Take,  for  example,  two  rooms  or  small  halls,  say. 
ture  contained  by  air  at  its  temperature  compared  gj^^h  with  the  same  seating  capacity  but  one  being  9 
with  what  it  could  contain  if  saturated.  The  higher  f^  jjig'h  and  the  other  18  ft.  The  air  inlets  are  in 
the  air  temperature  the  greater  the  quantity  of  water  each  case  arranged  for  the  same  inlet  velocity.  There 
vapor  required  for  saturation,  as  the  following  three  -^vould  be  greater  risk  of  draught  or  air  motion  be- 
examples  will  show: —  ing  noticed  and  perhaps  objectionable  in  the  room 
Air                                  Grains  of  moisture  per  cub.  y  ^^    j^j^j^  ^j^^^,.,  ^^  ^j^e  ^^^^^  of  ig  ft. 

\Tdeg'T        !'.-.'=1ir"°"  Ventilation    problems   as   they    appeal    to    the   de- 

60  deg.  F =  5-72  signing  engineer  or  contractor  may  be  separated  with 

90  deg.  F =14.75  ^    fairly    well-marked    dividing    line    into    two    parts. 

It  will  be  seen  that  air  at  60  deg.  F.  requires  to  namely,  existing  buildings  and  new  buildings.-  In- 
saturate  it  rather  more  than  two  and  a  half  times  the  yJ^riably  the  ventilation  of  an  existing  building  en- 
weight  of  water  vapour  to  saturate  it  at  33  deg.  t.  ^^jjg  greater  difficulties  and  becomes  a  greater  prob- 
When  air  is  heated  it  will  be  seen  that  its  percentage  ^^^  ^^^^  j^  ^^le  case  with  new  buildings.  The  prim- 
of  moisture  or  relative  humidity  will  be  lowered,  for  ^^^  ^^^  ^j^j^^  reason  is,  of  course,  the  fact  that  the 
if  air  at  33  deg.  F.  and  saturated  is  heated  to  60  deg.  ^^j^^.^  gxists,  and  must  be  dealt  with  as  efficiently  as 
F.  without  coming  into  contact  with  moisture  it  will  possible  with  the  minimum  of  structural  alteration, 
contain  the  same  weight  of  water  per  cubic  foot  as  ^^  ^^,j^^^  j^  generally  referred  to  by  contractors  as 
the  initial  temperature.  The  air  under  this  condition  "cutting  away  and  making  good,"  and  which  can  be 
at  60  deg.  F.  would  therefore  contain  2.2  grains  per  ^  ^.^^.^^  costly  part  of  a  complete  installation,  and 
cubic  foot,  whereas  it  could  hold  5.75  grains  per  cubic  ^^^^  easily  reach  25  per  cent,  to  30  per  cent,  of  the 
foot,  and  therefore  it  would  be  stated  that  the  air  is  ^^^^j  ^^^^  -^^j^j^  ^^^^  buildings  suitable  arrange- 
38  per  cent,  saturated,  or  has  a  relative  humidity  ot  ,^^ents  may  be  made  in  the  course  of  construction  to 
38  per  cent.  Such  a  condition  as  this  is  termed  dry  f.^eilitate  the  application  of  ventilation.  Ducts  for 
heat,"  and  causes  an  excessive  evaporation  of  mois-  ^y^^  passage  of  the  air  to  the  various  rooms  or  points 
ture  to  take  place  from  the  skin  and  respiratory  or-  ^^^^  distribution  can  be  constructed  in  the  walls  and 
gans.  It  is  for  this  reason  that  objection  has  been  rais-  ^^^^^^^.^  ^f  ^rick  or  concrete.  Adequate  space  in  a  con- 
ed in  the  past  to  the  use  of  hot  water,  and  particularly  ^.gnient  and  central  position  may  be  allocated  to  the 
steam  radiators,  because  the  temperature  of  the  air  ^^^^^^^  ^^^^  generally  speaking,  the  whole  question 
has  been  raised  without  the  addition  of  moisture,  io  i^gj^Q^gg  j^^^h  simpler, 
overcome  this  one  finds  small  vessels  containing  water  Standards  of  Ventilation 
placed  near  radiators,  gas  ^'/es,  etc  Various  standards  or  requirements  according  to 
The  evaporation  of  water  vapour  lequires  a  re,  particular  use  of  the  compartment  of  build- 
latively  large  amount  of  heat  termed  latent  neat  a  ^  ^.g^tilated  have  been  from  time  to  time 
The  sense  of  coolness  w^ich  one  feels  in  an  atmo  -  n      to   be  ^^^^^  ^^^  ,,     speaking 

phere  where  the  ^^"^P^'^'^^  Jve^ufL  the  bodv  they  are' based  on  a  definite  volume  of  air  per  per- 

\l  rv^Lt'te'th'" wIte*fro'n?th?ru"rfa?e'o'f  Z  skin.  soi/per  hour  or  a  specific  number  of  changes  of  a,r 

On  the  other  hand   if  the  ^'todv'L'  much  less'and'  ""wX'  regard    to    the    latter,    whilst    it    is    termed 
the  heat  absorbed  from  the  body  is  much  less,  and,  of  changes  "  it  cannot  be  definitely  asserted 

when  insufficient   a  feeling  odiscomo^^^^       ft  .Ste  space  a^t^ual'ly  has  the  air  completely  changed 

as  ^\:';i^X^^C^l^^^^^ol;^i  so  many  ?imes  per  hour.     The  statement  represents 
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the  volume  introduced  per  hour  divided  by  the  cubic 
contents,  but  it  would  in  most  cases  be  a  practical 
impossibility  to  ensure  that  every  portion  of  the  air 
contained  in  the  building  is  replaced  by  the  new 
air  supi)lied.  The  standards  of  volume  may  be  based 
upon  the  maintenance  of  the  carbon  dioxide  content 
at  a  predetermined  figure,  or  upon  the  necessary 
amount  for  the  disi)ersal  or  dissipation  of  bodily  heat 
and  heat  from  other  sources.  It  would  appear  that 
calculations  of  volume  based  upon  bodily  heat  are 
flexible  to  a  large  extent,  because  the  bodily  heat  in 
British  thermal  units  is  a  variable  figure  depending 
uj)on  many  conditions  and  circumstances,  and  it  is 
doubtful  whether  the  theoretical'  temperature  rise 
upon  the  air  of  an  ajjartmcnt  due  to  bodily  heat  is 
ever  attained.  As  already  mentioned,  the  amount  of 
carbon  dioxide  present  forms  a  very  useful  indicator 
as  to  the  sufficiency  of  the  ventilation,  and  its  value 
lies  in  the  fact  that  the  indication  is  comparative. 

Hereunder  is  given  in  tabular  form  the  carbon 
dioxide  content  when  the  external  air  or  original  air 
contains  4  i)arts  per  10,000  cubic  ft.,  and  certain  vol- 
umes of  this  air  are  being  introduced  to  dilute  the 
carbon  dioxide  exhalation  of  the  persons  present  :— 
Cub.   ft.  of  Air   supplied  per 

person    per    hour    and    hav-    Total    parts    Carbon    Dioxide 
ing  Initial  Content  of  4  parts    per       10,000       showing       Air 
Carbon    Dioxide    per    10,000  Vitiation 

(i.OOO  5.0 

5,000  5  2 

■1,000  5.5 

••5,000  6.0 

2,400  6.5 

3,000  7.0 

1,800  7  3 

1,714  t'.S 

1,500  8.0 

1,200  9.0 

1,000  10.0 

750  12.0 

545  15.0 

375  20.0 

231  30.0 

Ventilation  standards  may  be  regarded  as  afford- 
in.q:  valuable  guidance,  but  it  is  not  to  be  supposed 
that  they  are  ri.gidly  fixed  and  must  be  adhered  to 
without  variation  for  satisfactory  results.  Good  re- 
sults can  be,  and  have  been,  obtained  with  volumes 
below  the  standards  generally  given,  for  so  much 
depends  on  application.  The  subject  of  ventilation  is 
very  far  from  an  exact  science. 

Standard   Requirements  of   Heating  and   Ventilation 

(ienerally  .^^peaking,  the  engineer  tackling  ventila- 
tion problems  must  be  guided  by  experience,  which 
forms  a  very  sound  and  reliable  basis  to  work  upon. 
Standardized  regulations  which  have  been  drawn  up 
in   the   United  States  are  useful. 

The  following  table  of  requirements  of  ventila- 
tion is  taken  from  a  valuable  American  publication : — 

Air  Changes  or  Volume  to  be  used  as  a  Basis  for 
Heating  and  Ventilation  Calculations.  (J.  D.  Small.) 

Hospitals 

Ordinary    35-40  cub.   ft.   per.  niin.  per  person 

Epidermic    80       cub.   ft.   per  min.   per  person 

Detention-room     .\ir    change  6  min. 

Toilet-room    Air    change  (>  min. 

Bath   and   duty  rooms    .Air  change  8  min. 

Kitchen     Air    change  ;i  min. 

Serving    Air   change  10  min. 

I'umigating AW  change  10  min. 

Workshops   85  cub.  ft.  per  min.  per  person 

t'risons    30   cub.   ft.   per.   min.  per   person 

Theatres   30-30  cub.  ft.  per  min.  per  person 


.VUding  halls    80  cub.ft.  per  min.  per  person 

■"^'''"'j's    30   cub.   ft.  per  min.  per  child 

And  40  cub.  ft.  per  min.  per  adult 
Hotels 
min.  change  min.  change 

Kitchen    ij^-s    Main   lobby 20 

Restaurant     6    Cafe 8 

Billiard-room 10    Retiring-rooms    10 

Dining-room 15    .All  others !5 

Laundries  should  have  air  change  every  4  to  6  mins. 
Generally  speaking,  it  will  be  found  that  75  per 
cent,  of  the  above-mentioned  volumes  is  sufficient  to 
give  good  results  in  this  country.  The  London  Coun- 
ty Council  has  been  working  upon  a  standard  of  750 
cu.  ft.  per  hour  per  person  for  London  theatres  and 
music-halls  with  very  good  results.  Where  condi- 
tions have  favored  the  use  of  a  smaller  volume  per 
person  even  than  this  the  results  have  proved  satis- 
factory. It  is  desirable  when  considering  the  volume 
of  air  to  provide  not  only  to  consider  the  volun*e  of 
air  per  person,  but  also  to  have  regard  to  the  number 
of  changes  per  hour  which  the  proposed  volume  will 
give  to  the  occupied  space. 

The  smaller  the  cubic  contents  of  the  occupied 
space  to  be  dealt  with  the  greater  the  number  of 
changes,  with  the  result  that  the  fresh  air  supplied 
is  brought  into  more  intimate  contact  with  the  per- 
sons, and  this  fact  alone  will  often  enable  a  smaller 
volume  to  be  used  to  advantage. 

Temperature  and  Humidity 

The  usual  inside  temperatures  specified  in  this 
country  are  as  follows: — 

Deg.  F. 

Public  buildings    60 — 65 

Factories    55 — 60 

Office  buildings  and  residences    63 — 65 

Schools 63 — 65 

Hospitals    65 — 68 

Except  in  textile  mills,  where  the  Home  Office 
stipulates  that  the  relative  humidity  shall  not  exceed 
70  per  cent,  approximately  and  a  temperature  of  80 
to  82  deg.  F.  dry  bulb,  75  deg.  F.  wet  bulb,  no  speci- 
fied conditions  are  at  present  to  be  found.  It  has, 
however,  been  found  from  experience  that  with  a  tem- 
perature of  60  deg.  F.  to  65  deg  F.  a  maintained  re- 
lative humidity  of  45  to  50  per  cent,  gives  the  best 
results  for  comfort.  It  should  be  noted  that  for  com- 
fort the  higher  temperature  requires  the  lower  hu- 
midity, and  vice  versa. 

The  ventilation  of  buildings,  both  existing  and 
new,  can  be  carried  out  by  one  of  three  methods  or 
systems.  The  first  is  known  as  the  plenum  system, 
or  pressure  system,  and  is  what  may  be  regarded  as  a 
"supply"  system  only  where  no  special  appliances 
are  provided  for  the  exhaustion  of  the  excess  of  air, 
the  egress  of  this  being  through  existing  openings, 
such  as  doors,  windows,  roof  ventilators,  etc.  Sec- 
ond, there  is  the  exhaust  system,  which,  as  the  name 
implies,  consists  of  providing  means  for  the  forceful 
exhaustion  of  air  from  the  building  and  leaving  the 
fresh  air  to  replace  that  exhausted  to  enter  by  doors, 
windows,  and  any  special  openings  which  may  be 
l)rovided.  Third,  we  have  the  combination  of  these 
two  systems,  which  is  sometimes  referred  to  as  a 
"balanced"  system.  As  a  modification  of  the  last- 
named  method  we  have  what  is  termed  a  "recircu- 
lating" system,  which  has  been  applied  with  a  mark- 
ed degree  of  success  where  conditions  have  been  suit- 
able. The  adoption  of  this  system  shows  an  apprec- 
ible  economy  where  the  ventilation  is  also  used  as 
the  means  of  heating  in  the  winter  months.  As  the 
name  implies,  the  air  supplied  to  the  building  is  ex- 
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hausted  from  the  building,  and  before  being  returned 
is  washed  and  cooled  and  purified.  Provision  is  also 
made  for  the  addition  of  a  proportion  of  fresh  ex- 
ternal air,  if  necessary,  to  prevent  the  carbon  dioxide 
content  rising  too  high. 

As  to  the  merits  of  the  respective  systems,  each 
has  its  advantages  if  care  is  taken  in  its  application 
and  the  needs  of  the  building  judiciously  considered. 

Plenum  System 
The  outstanding  features  of  the  plenum  system 
are  (1)  the  pre-determining  of  the  source  of  fresh  air 
supply;  (2)  ability  to  cleanse,  purify,  and  condition 
the  air  before  delivering  it  to  the  building;  (3)  con- 
trol of  the  quantity  of  air  delivered  to  pre  arranged 
])oints,  and  the  selection  of  the  points  at  which  the 
fresh  air  shall  enter.  The  surplus  air  must  leave 
through  suitable  openings,  preferably  in  the  upper 
parts  of  the  room  or  building.  The  surplus  air  will 
be  caused  to  leave  by  increase  in  temperature  after 
delivery  and  owing  to  the  slight  pressure  caused  by 
the  supply  of  the  fresh  air  under  an  initial  pressure. 
.  This  slight  pressure  has  an  added  advantage  in  pre- 
venting or  mitigating  draughts  through  cracks  in 
doors  or  windows,  as  the  tendency  for  air  movement 
is  rather  in  an  "outward"  direction  than  "inward." 

Exhaust  System 

This  method  has  its  particular  applications,  but 
should  never  be  used  for  the  ventilation  of  buildings 
or  rooms  in  general.  The  chief  reasons  are  that  it  is 
very  difficult,  if  not  impossible,  to  control  the  fresh- 
air  supply  either  in  its  source  or  temperature  and 
purity.  Moreover,  there  is  the  liability  to  draught 
through  every  crack  and  opening.  The  ventilation 
of  cinemas  of  smaller  size,  for  example,  has  been  at- 
tempted by  the  placing  of  one  or  more  exhaust  fans 
in  the  roof  and  not  providing  an  adequate  or  suitable 
means  for  fresh-air  supply.  The  result  is  that  dur- 
ing the  time  a  picture  is  showing  very  little  air- 
change  is  taking  place,  but  immediately  a  picture  is 
concluded  and  doors  are  opened  there  is  a  great  in- 
rush of  air. 

The  exhaust  system  is  eminently  suitable  for  kit- 
chens or  workrooms  where  odours  are  produced  and 
where  it  is  necessary  to  prevent  these  odours  from 
passing  to  adjoining  rooms.  In  an  hotel  kitchen  with 
dining-room  adjoining  the  exhaust  should  be  arrang- 
ed in  the  kitchen  so  that  any  movement  of  air  be- 
tween the  dining-room  and  kitchen  is  from  the  din- 
ing-room into  the  kitchen.  The  application  of  the 
exhaust  system  for  removing  odours  gives  the  advan- 
tage of  enabling  the  smells  to  be  delivered  where  they 
will  not  create  objection  should  it  be  necessary  or  de- 
sirable. 

Plenum  Exhaust  System 

As  already  stated,  this  is  a  combination  of  the  two 
above-mentioned,  and  would  be  used  where  the  plen- 
um system  alone  is  likely  to  fall  short  of  require- 
ments owing  to  severe  conditions  or  inadequacy  of 
the  means  existing  to  allow  the  excess  air  to  get 
away.  In  such  cases  where  the  combined  systems 
are  applied  the  volume  of  air  exhausted  should  be 
less,  generally  about  three-quarters  or  two-thirds  of 
the  quantity  of  air  supplied,  to  maintain  the  advant- 
ages of  the  plenum  system. 

Recirculating  System 

This  system,  as  already  hinted,  offers  its  chief  ad- 
vantage in  the  one  word  "economy,"  which  applies 
to  capital   cost  and  running  cost.     Under   the   first 


heading  it  will  be  seen  that  one  fan  is  applied  in 
l)lace  of  the  two  necessary  with  a  plenum  and  exhaust 
system,  as  the  recirculating  system  is  a  combination 
of  both.  This  also  gives  a  saving  in  motive  power 
for  driving  the  fans.  Then,  in  the  winter  months 
the  cost  of  raising  incoming  fresh  air  to  the  desired 
temperature  is  obviated  except  in  regard  to  the  small 
jiroportion  which  is  sometimes  admitted.  This  sys- 
tem has  now  advanced  beyond  the  experimental 
stage. 

For  the  air  supply  the  following  plant  is  neces- 
sary : — 

(1)  Fan,  with  means  to  drive  it — generally  an 
electric  motor. 

(2)  Primary,  or  pre-heater,  operated  generally  by 
low-pressure  steam  or  hot  water. 

(3)  Air  filter. 

(4)  Final   heater. 

(5)  Air  delivery  ducts,  with  outlets  at  suitable 
places  and  dampers  or  means  of  regulating  the  air 
supply   to  different  points. 

The  above  items  may  be  considered  to  comprise 
a  complete  plenum  system,  but  a  further  addition 
may  be  made  in  the  adoption  of  automatic  control 
of  temperature  and  humidity.  Where  capital  cost 
has  to  be  seriously  limited  it  is  customary  to  have 
one  heating  battery  and  to  eliminate  the  air  filter  or 
provide  some  means  at  comparatively  low  cost  for 
partially  filtering  the  incoming  air  before  delivery 
to  the  building.  In  factory  installations  the  filter  is 
often  entirely  omitted.  In  public  buildings  the  in- 
clusion of  an  efficient  filter  is  not  only  essential  from 
a  health  point  of  view ;  it  can  also  be  demonstrated 
that  the  adoption  of  a  filter  should  not  be  considered 
a  luxury,  but  that  it  is  of  financial  value.  In  large 
buildings  the  saving  in  costs  of  periodic  redecora- 
tion  is  very. considerable,  and  in  the  case  of  cinemas, 
theatres,  etc.,  there  is  no  doubt  a  number  of  people 
who  will  patronize  the  house  which  provides  the 
greatest  comfort  in  preference  to  another,  and  must 
in  course  of  time  thereby  produce  increased  revenue. 
There  is  no  doubt  that  a  stuffy  or  badly  ventilated 
theatre  or  cinema  will  .counteract  to  some  extent  the 
"draw"  of  a  good  programme,  for  the  public  is  most 
certainly  learning  to   discriminate  on   this   question. 

Selection  of  size  of  fan  is  based  upon  the  volume 
of  air  to  be  handled,  the  resistance  to  be  overcome  in 
getting  the  quantity  of  air  necessary  through  the  sys- 
tem to  the  points  of  distribution,  and  lastly,  reason- 
ably silent  operation.  The  type  of  fan  best  suited 
to  a  plenum  supply  system  is  the  centrifugal  type 
cased  fan.  The  propeller  type  of  fan  is  unsuitable 
for  overcoming  much  resistance,  and  should  there- 
fore not  be  used  for  drawing  through  or  blowing 
through  long  lengths  of  duct  or  other  apparatus  com- 
prising the  installation,  all  of  which  offers  resistance 
to  passage  of  the  air. 

Another  point  which  has  to  be  borne  in  mind 
when  using  this  type  of  fan  is  that  the  insertion  of 
resistance  in  the  air  circuit  with  a  consequent  reduc- 
tion in  volume  increases  the  load  upon  the  fan  mo- 
tor, assuming,  of  course,  the  speed  remains  constant. 
This  increase  can  be  as  much  as  three  times  the  nor- 
mal load.  1  his  is  the  reverse  of  what  takes  place  with 
the  cased-type  fan,  which  with  an  increase  in  resist- 
ance and  consequent  reduction  in  volume  absorbs 
less  power.  It  should  also  be  borne  in  mind  that 
there  are  invariably  at  least  two  sizes  of  fan  for  a 
specific  duty.  The  larger  one  will  operate  more 
silently  and  will  show  a   lower  operating  cost,   but, 
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of  course,  Ihc  capital  outlay  involved  is  rather  more. 
Tilt;  difference  in  cost,  however,  is  often  (|uickly  re- 
covered by  the  saving  in  operating  cost. 

'J'echnical  points  involved  in  selecting  size  of  fan 
are  beyond  the  ])urview  of  these  notes,  and  are  much 
better  left  to  the  ventilating  engineer  and  the  fan 
manufacturers.  The  installation  has  to  be  designed 
first,  and  the  size  of  fan  is  practically  the  last  thing 
to  be  considered  and  settled  upon. 

Silent  operation  is  governed  by  fan  design  and 
speed,  not  only  in  revolutions  per  minute,  but  in  velo- 
city of  the  air  movement  through  the  fan.  It  will 
generally  be  found  that  fans  of  the  multivane  type 
are  more  silent  in  operation  than  the  paddle-wheel 
type. 

1  he  primary,  or  pre-heater,  is  sized  from  the  vol- 
ume of  air  to  be  dealt  with  and  the  temperature 
througli  which  the  air  has  to  be  raised.  The  object 
of  the  i>re-heater  is  to  raise  the  temperature  of  the 
incoming  air  before  it  comes  into  contact  with  the 
water  of  the  filter,  thereby  causing  the  air  to  pick 
up  moisture  and  so  provide  that  the  air  is  delivered 
with  a  desirable  relative  humidity.  In  this  connec- 
tion it  is  also  sometimes  necessary  to  warm  the  wa- 
ter of  the  filter  by  means  of  a  calorifier  or  other  suit- 
able means. 

The  air  filter,  to  obtain  the  best  results,  should 
be  of  the  water-spray  type.  These  have  now  been 
brought  to  a  high  state  of  efficiency,  and,  moreover, 
in  the  type  which  operates  by  the  circulation  of  a 
large  (juantity  of  water — amounting  to  as  much  as  5 
gallons  |)er  1,000  cubic  ft.  per  minute — a  very  valu- 
able cooling  effect  of  the  incoming  air  is  obtainable 
during  the  warm  summer  weather.  The  water  is  re- 
circulated by  being  passed  througlh  filters  of  the 
strainer  type  before  coming  into  contact  with  the  air 
a  second  time.  This  operation  is  generally  perform- 
ed by  a  i)ump  of  the  centrifugal  type.  Operating 
under  such  conditions,  filters  will  give  as  much  as  70 
per  cent,  to  SX)  per  cent,  cooling  of  the  difference  be- 
tween the  dry  and  wet  bulb  temperatures  of  the  in- 
coming air.  To  demonstrate  this  by  figures,  we  will 
assume  that  the  air  is  entering  the  washer  at  75  deg. 
I'\,  .SO  per  cent,  relative  humidity.  The  wet  bulb  tem- 
pi'rature  of  this  air  condition  is  62  deg.  F.,  and  the 
air  may  be  e-xpected  to  leave  the  washer  at  a  tem- 
perature of  63  to  66  deg.  F.  Greater  cooling  than 
this  may  be  obtained  by  lowering  the  temperature 
of  the  washer  by  means  of  ice  or  refrigeration  coils. 
As  an  alternative,  when  available,  use  may  be  made 
of  artesian  well  water,  which  will  generally  be  at 
temperature  between  45  deg.  F.  and  55  deg.  F. 

The  final  heater  is  used  to  raise  the  air  in  winter 
to  the  desired  temperature.  This  final  temperature 
will  depend  upon  whether  the  building  is  heated  by 
other  means,  and  it  is  therefore  necessary  to  raise 
the  incoming  air  temperature  to  about  the  desired 
temperature  in  the  building.  If,  on  the  other  hand, 
use  is  made  of  the  ventilation  air  for  warming  the 
building,  the  air  must  be  raised  in  temperature  suffi- 
ciently to  take  care  of  the  radiation  losses,  and  after 
ha\  ing  given  up  this  heat,  rctnain  at  the  desired  room 
teni|)erature. 

It  is  gencirally  preferable  that  radiator  heating 
l)e  provided  for  entrance  halls  and  corridors,  and  to 
supply  part  of  the  heating  for  the  main  portions  of 
the  building.  This  obviates  the  need  for  the  air  de- 
livered by  the  ventilation  system  being  raised  to  too 
high  a  figure. 

Arrangements  arc  made  in  conjunction  with  the 
air  filter  and  pre-heater  to  ensure  that  the  air  leaves 


the  washer  at  50  deg.  F.  to  55  deg.  F.  saturated  and 
when  this 'air  is  reheated  on  the  final  heater  to  the 
desired  temperature  it  will  have  the  correct  humidity 
for  comfort. 

The  automatic  control  to  which  referenae  has 
been  made  is  used  to  control  automatically  the  tem- 
perature of  .saturation  of  the  air  leaving  the  filter, 
and  also  to  control  the  two  heating  batteries.  Auto- 
matic control  is  effected  either  by  control  of  the  rate 
or  quantity  of  flow  of  steam  or  hot  water  to  the  heat- 
ing batteries,  or  by  automatically  controlling  air  dam- 
pers which  vary  the  amount  of  air  passing  through 
the  heater  and  by-passing  the  remainder. 
(To  be  continued) 

Economies  Possible  in  House  Painting 

By    Comeliu*   T.    Myen    in    "Mechanical    Engineering" 

In  the  realm  of  house  painting  there  seems  to  be 
a  great  possibility  for  economies,  either  by  the  use 
of  cheaper  paints  which  will  give  the  necessary  pro- 
tection, or  by  the  use  of  paints  which  will  last  longer. 
The  writer  is  not  familiar  enough  with  this  subject 
to  warrant  any  comments  other  than  to  refer  to  Dr. 
A.  H.  Sabin's  letter  to  the  Engineering  News-Record 
of  August  18,  1921,  in  which  he  states  that  even  the 
Pennsylvania  Railroad  is  not  always  able  to  protect 
itself  in  the  matter  of  paints,  and  he  asks  what  chance 
the  ordinary  citizen  has  to  check  up  on  the  paint  he 
should  use  to  protect  the  house  that  very  possibly  re- 
presents his  life's  savings.  Paint  literature  of  a  tech- 
nical nature  is  of  no  assistance  to  the  average  man, 
and  is  quite  inadequate  to  explain  the  why  and  where- 
fore of  much  present  practice.  Great  differences  of 
opinion  and  some  vague  reasoning  appear.  Many  con- 
tentions seem  to  be  based  on  a  desire  to  use  certain 
materials  or  formulas,  rather  than  on  comparative 
service  data  of  a  reliable  sort.  Such  men  as  Dr.  Sabin 
of  the  National  Lead  Co.,  and  Dr.  Holly  of  Acme 
White  Lead  and  Color  Works,  made  frank  acknow- 
ledgment of  the  shortcomings  of  paint  technology  and 
totally  disavow  any  detail  information  concerning  the 
effect  of  paints  on  moisture-proofing  the  cell  structure 
of  woods  of  various  kinds.  The  Engineering  Founda- 
tion has  approved  the  desirability  of  this  research  and 
has  appointed  a  committee  to  report  ways  and  means 
of  furthering  it.  This  is  a  most  substantial  endorse- 
ment. The  Society  of  Automotive  Engineers  and  the 
.American  Institute  of  Architects  have  also  approved 
and  will  lend  their  support. 

It  would  seem  that  an  intimate  knowledge  of  wood 
cell  structure  is  essential  to  any  investigation  of  this 
subject.  The  Forest  Products  Laboratory  is  by  all 
odds  our  most  authoritative  source  of  information  on 
woods  and  their  structure.  The  director  and  his  staff 
have  been  interviewed  and  fully  agree  that  this  re- 
search would  be  productive  of  important  results,  some 
of  which  could  be  expected  in  the  course  of  8  to  12 
months;  also  that  it  can  be  handled  there  if  funds  in 
a  very  modest  amount,  between  $10,000  and  $20,000 
per  year,  were  made  available  for,  say,  from  five  to 
ten  years.  The  Bureau  of  Standards  has  a  paint  div- 
ision and  has  funds  to  work  on  the  paint  end  of  the 
research.  Doubtless  a  co-operative  arrangement  could 
be  made  between  these  two  of  the  most  capable  and 
helpful  arms  of  our  governmental  service.  Doubtless 
too.  the  technical  heads  in  the  paint  and  varnish  trade 
would  place  at  the  dispo.sal  of  the  Bureau  of  Standards 
and  the  Forest  Products  Laboratory  their  great  fund 
of  knowledge  of  paints  and  oils.     Many  of  these  men 
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are  already  working  on  this  proble'm,  as  has  been  set 
forth  above;  but  they  are  handicapped  by  a  lack  of 
intimate  knowledge  of  the  various  kinds  of  woods,  and 
they  are  very  much  limited  both  in  the  time  they  can 
give  and  in  the  range  of  materials  which  they  can  test. 
There  is  a  crying  need  for  such  information,  and 
inside  of  a  year  after  the  work  is  started  a  consider- 
able amount  of  usable  data  should  be  forthcoming. 
The  difference  between  the  insignificant  cost  of  the  re- 
search and  its  value  to  the  ccnintry  at  large  is  so  vast 
that  the  writer  believes  it  is  only  necessary  to  call  at- 
tention to  the  matter  in  order  to  institute  a  wide- 
spread demand  for  action. 


How  Contractors  Can  Help  to  Alleviate 
the  Freight  Car  Shortage 

Contractors  have  been  experiencing  a  great  deal 
of  trouble  recently  on  account  of  the  pi\)nounced  car 
shortage  on  the  railways.  Those  who  have  been  de- 
pending on  rail  transportation  for  their  supplies  have 
frequently  been  subjected  to  delays  that  have  seri- 
ously tied  up  jobs  and  interfered  with  contracts.  The 
situation  is  still  acute  enough  that  the  Railway  As- 
sociation of  Canada  is  urging  all  those  who  have  need 
of  using  the  railways  for  transportation  of  commodities 
to  help  out  the  carriers  by  unloading  cars  as  quickly 
as  possible  and  by  returning  them  loaded  to  maxi- 
mum carrying  capacity.  Contractors,  we  know,  will 
be  willing  to  do  everything  in  their  power  to  alleviate 
the  situation  and  for  that  reason  their  attention  is 
drawn  to  the  following  comments  of  the  Railway  As- 
sociation on  the  matter  of  freight  car  supply : 

The  attention  of  executives  in  all  Canadian  con- 
cerns interested  in  shipping  or  receiving  shipments  of 
goods  without  undue  delay,  is  drawn  to  the  reasons 
for  the  increasing  car  shortage,  the  effect  on  this  situa- 
tion of  the  recent  coal  and  railway  strikes  in  the 
United  States  and  the  growing  necessity  for  public 
co-operation  to  offset  the  difficulty. 

,  In  the  first  place,  the  improvement  in  business  con- 
ditions has  increased  the  demand  for  cars. 

Secondly,  the  railway  strike  has  so  hampered  rail 
operations  in  the  United  States  that  Canadian  cars  en- 
tering that  country  are  only  with  difficulty  being  re- 
covered. At  the  present  time  there  are  approximately 
24,000  more  Canadian  box  cars  in  the  United  States 
than  United  States  cars  of  a  similar  class  in  Canada. 

And  third,  in  addition  to  this  factor  of  impaired 
railway  service,  the  recent  termination  of  the  coal 
strike  throws  on  the  American  railways  a  suddenly 
increased  demand  for  cars  and  motive  power  to  move 
accumulated  orders  for  coal.  This  makes  it  even  more 
difficult  for  the  Canadian  roads  to  keep  down  the  num- 
ber of  their  cars  on  foreign  rails. 

To  meet  the  situation,  the  Railway  Association  of 
Canada  has  made  sj)ecial  direct  representations  to 
Washington  and  ol:)tained  assurances  that  the  United 
States  railways  will  do  their  best  to  hurry  the  return 
of  our  cars;  and  the  Canadian  roads,  through  this  As- 
sociation, will  maintain  constant  pressure  to  see  that 
this  is  done.  Furthermore,  the  dwindling  supply  of 
cars  will  be  offset  as  far  as  possible  by  the  usual  effort 
of  our  roads  to  move  cars  faster  and  farther  and  there- 
by make  each  car  carry  more  in  a  day. 

In  spite  of  the  railway's  best  efforts,  however,  the 
shortage  is  becoming  daily  more  acute. 

One  great  factor  in  car  economy  lies  out  of  the 
railways'  control — and  in  your  hands,  or  the  hands  of 


your  shipping  and  receiving  departments.  If  on  yoiu" 
instructions  they  will  take  pains  to  load  more  goods 
in  each  car  and  release  cars  promptly,  you  will  help 
protect  your  plant  and  your  neighbors'  plants  against 
the  further  danger  of  car  shortage. 

Even  if  it  takes  your  staff  a  little  more  time  to  load 
outgoing  cars  to  utmost  capacity — and 

Even  though  you  may  already  be  releasing  cars 
well  within  the  free  time  limit — 

It  will  pay  to  increase  this  shipping  efficiency  still 
further  and  co-operate  with  the  roads. 

United  States  traffic  is  from  5%  to  17%  heavier 
this  fall  than  last  fall,  quite  aside  from  strike  accumu- 
lations of  shipments.  Canada  appears  to  be  following 
suit.  To  share  in  returning  prosperity  it  is  essential 
to  help  protect  your  own  car  supply. 


Electrification  of  the  Railway  System  of  the 
Montreal  Harbour 

In  1912  the  work  preparatory  to  the  electrification 
of  the  railway  system  of  the  Montreal  Harbour  was 
commenced.  An  appropriation  of  $50,000  was  then 
voted  for  that  purpose,  but  owing  to  the  war,  the 
work  was  delayed  until  1918  when  it  was  proceeded 
with  again.  The  system  is  now  completed  and  ready 
for  operation.  It  extends  for  a  distance  of  9  miles 
along  the  water  front  and  comprises  a  total  length  of 
45  miles  of  single  track.  The  total  cost  of  the  system 
was  approximately  $400,000. 

The  power  necessary  for  the  operation  of  the 
.system  will  be  supplied  by  the  Montreal  Light,  Heat 
and  Power  Company  and  comes  partly  from  Shaw- 
inigan  Falls  and  partly  from  Cedar  Rapids.  Two 
electric  locomotives  will  be  used  for  the  present  and 
will  have  a  traction  power  of  1,200  tons  on  a  1  per 
cent,  grade  at  a  speed  of  15  miles  per  hour. 

Twenty  Year's  Review  of  the  Cement 

Industry 

A  progress  review  of  the  portland  cement  industry, 
over  a  period  of  twenty  years,  has  just  been  compiled 
by  the  Portland  Cement  Association  in  commemora- 
tion of  its  twentieth  anniversary  meeting.  This  sur- 
vey is  presented  in  a  very  attractive  booklet,  which 
indicates,  by  suitable  articles  and  illustrations,  the 
great  advance  that  has  been  made  in  the  use  of  port- 
land  cement.  A  sketch  of  the  association  itself  and 
of  the  success  with  which  it  has  promoted  the  use  of 
concrete  is  a  leading  feature  of  the  contents,  but  in 
addition  there  are  articles  that  describe  the  develop- 
ments in  the  manufacture  and  scientific  study  of  port- 
land  cement  and  also  the  laboratory  and  technical  re- 
search work  that  is  now  so  important  a  feature  of  the 
Portland  Cement  Association's  activities.  On  the 
whole,  the  booklet  is  a  splendid  record  of  a  few  of 
the  notable  achievements  in  the  advance  of  concrete 
construction  to  a  place  where  it  is  now  in  universal 
favor. 


Arena  at  Lethbridge 

Mr.  Thomas  Stubbs,  contractor,  Lethbridge,  Alta.. 
has  been  awarded  the  contract  for  the  erection  of  a 
new  skating  arena  at  Lethbridge,  which  will  measure 
117  by  220  ft,  have  a  seating  capacity  of  2.000.  and 
will  be  of  frame  construction  on  concrete  foundations. 
The  roof  will  be  carried  by  104  foot  steel  trusses  on 
12  by  12  posts.     The  cost  is  estimated  at  $20,000. 
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Moose  Jaw  Contractors  Consider 
Standard  Contracts 

At  a  meeting  of  the  A.ssociatiuii  oi  iJuilding  &  Con- 
struction industries  of  Moose  Jaw,  Sask.,  held  on  No- 
vember 25,  at  the  Builders'  Exchange,  the  standard 
form  of  contract  published  in  a  recent  issue  of  the 
Contract  Record,  was  discussed.  The  subject  will  be 
more  fully  considered  at  another  meeting,  at  which 
time  the  association  will  also  make  arrangements  for 
the  annual  meeting  and  bancjuet  and  will  elect  officers 
for  the  coming  year.  Mr.  J.  A.  McKellar,  one  of  the 
board  of  directors,  presided  in  the  absence  of  the 
])resident  S.  I'ritchard.  The  secretary-treasurer,  H. 
iC.  Wenman,  was  also  present. 


A  New  Type  of  Compressor 

A  new  type  oi  compressor  manufactured  l)y  the 
Canadian  Ingersoll-Rand  Company.  Etd.,  .Sherbrooke, 
Que.,  is  completely  described  in  Bulletin  K-311,  re- 
cently issued  by  that  company.  These  new  machines 
are  known  as  class  ER-1,  single  stage,  straight  line, 
belt-driven  air  or  gas  compressors.  Among  the  fea- 
tures which  are  incorporated  in  these  machines  are 
jilate  inlet  and  discharge  valves;  enclosed  construction 


with  automatic  combined  flo^ul  and  snlash  lur.iKai...n  : 
forged  steel  connecting  rods  and  crank  shafts  and  re- 
movable die-cast  bearing  shells.  These  compressors 
are  particularly  adapted  to  small  mines,  quarries, 
foundries,  machine  shops,  textile  or  paper  mills  and 
industrial  plants  generally. 

Link-Belt  Catalog 

A  new  Link-Belt  portable  loader  catalog  has  just 
been  issued  by  the  Canadian  Link-Belt  Company, 
Toronto.  The  catalog  which  covers  their  entire  line 
of  portable  equipment  is  the  most  up  to  date  and 
complete  ever  issued  by  this  company.  It  is  8^  x  11 
in  size  and  contains  complete  specifications  of  all  of 
the  standard  machines  which  include  the  large  one- 
man  power  swiveling  loader,  the  portable  belt  con- 
veyor, the  standard  type  "A"  machine  for  anthracite 
coal,  and  the  "CS"  loader  for  handling  sand  and 
gravel. 

Lefroy  Engineering  Co.  is  Moving 

The  H.  C.  Lefroy  ICngineering  Co.,  have  moved 
their  office  from  the  Ryrie  Bldg.,  Toronto,  to  new 
and  larger  jiremises  at  11   Leader  Lane. 


The  Mount  Royal  Hotel  to  be  Opened  on  December  20 


The   largest    hotel    in    Canada,    the    Mount    Royal    in      Montreii   will   be  officially  opened   a  week   from  today 
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The  Contract  Record's 

Weekly  House  Suggestion  No.  48 


The  house  illustrated  in  this  week's  suggestion  is 
one  of  the  numerous  houses  now  in  course  of  erec- 
tion in  most  of  the  suburbs  surrounding  the  city  of 
Montreal  and  was  built  by  the  Metropolitan  Housing 
Company,  Ltd.,  of  that  city,  according  to  the  approved 
general  plans  of  the  Quebec  government.  Mr  Alcide 
Chausse,  architect  of  Montreal,  was  the  designer. 

This  semi-detached  house,  containing  four  resi- 
dences, is  built  of  solid  brick  and  cost  $14,000.  It  is 
divided  into  two  sections  by  a  cement  wall,  extending 
from  the  basement  floor  to  above  the  roof  and  closes 
communication  between  the  two  sections  in  case  of 
fire.  The  interior  la}'out  of  each  of  the  four  residences, 
two  downstairs  and  two  upstairs,  is  identical,  with  the 
exception  of  the  entrances,  those  of  the  lower  resi- 
dences being  in  the  front  whereas  the  upper  residences 
have  their's  on  the  .sides.  Each  residence  contains  six 
rooms  and  bath  and  also  front  and  back  verandahs  of 
comfortable  size.  The  bedrooms  are  large  and  well 
ventilated  and  are  provided  with  roomy  wardrobes. 
The  parlor  and  dining  room  are  separated  by  an  arch 
and  there  are  two  more  openings  to  the  dining  room, 
one  from  the  kitchen  and  one  in  the  hall  leading  to 
the  back  of  the  house.  A  cold  storeroom  is  also  pro- 
vided at  the  back  of  each  residence.     All  interior  walls 


are  finished  with  plaster  and  all  floors  are  hardwood, 
except  those  of  the  bathrooms,  which  are  finished  with 
tile.  The  roof  is  covered  with  asbestos  shingles.  The 
basement  contains  storerooms  and  furnace  room.     Hot 


air  is  the  heating  system  used  and  each  residence  has 
a  separate  system.  The  access  to  the  cellar  for  the 
occupants  of,  the  upper  floor  is  by  stairways  conven- 
iently placed  behind  the  entrance  porches.  The  total 
dimensions  of  the  house  are  52  ft.  frontage  by  ;i8  ft. 
in  depth. 


» 


Tile  on  the  Muskoka  Hospital 

In  a  recent  issue  of  the  Contract  Record  an  an- 
nouncement ai)peare(l  concerning  the  Don  Valley 
Brick  Works,  featuring,'  the  Muskoka  Hospital  for 
Consumi)tives,  in  the  construction  of  which  1,3-40,000 
Don  Valley  brick  were  used.  It  might  also  have 
been  mentioned  that  the  fireproofing  tile  used  in  the 
construction  of  this  building  was  the  product  of  the 
same  company. 


Building  Costs  Higher  in  the  East 

The  cost  (if  building  construction  in  New  I'^ng- 
land  has  advanced  27  per  cent  since  January  1,  ac- 
cording to  the  Massachusetts  de[)artment  of  labor. 
lUiilding  costs  on  January  1,  were  31  per  cent  al)ove 
those  of  December  1,  1914,  and  are  now  92  per  cent' 
above  pre-war  basis. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


111  a  report  submitted  recently  to  the  Elgin  County 
Council  by  Reeve  H.  Dromgole,  chairman  of  Good  Roads 
Cdiiimittee,  it  was  shown  that  the  sum  of  $135.a;i  was  ex- 
pended on  the  construction  and  improving  of  the  highways 
of  Elgin  County,  Ont.,  during  the  year  of  1922.  Over  J40 
miles  of  road  was  re-surfaced  with  broken  stone  or  pit 
gravel.  This  work  was  additional  to  that  completed  by  the 
Highways  Department  this  season. 

A  bad  fire  in  Terrebonne,  P.  Q.,  recently,  destroyed  162 
houses  and  resulted  in  a  loss  estimated  at  between  $800,000 
and  $1,000,000. 

.•\  start  was  made  on  the  new  I'ord  building,  at  Ford, 
Ont.,  a  few  days  ago.  The  building  will  be  a  1,000  x  600  ft, 
structure.  Messrs.  Merlo,  Merlo  and  Kay  are  doing  the 
excavating  and  Wells  &  Gray,  of  Windsor,  are  the  general 
contractors.  This  building  will  be  utilized  as  a  machine 
shop  and  is  the  first  of  an  extensive  program  of  additions 
and   improvements   to  the   Ford  plant. 

.Among  the  by-laws  which  the  citizens  of  Toronto  will 
likely  vote  on  at  the  next  elections,  on  January  1,  is  one 
authorizing  the  expenditure  of  $255,000  on  a  memorial 
stadium. 

The  township  of  Sandwich  South  has  placed  at  the  dis- 
posal of  the  farmers  in  that  district  the  sum  of  $73,000,  from 
which  they  may  borrow  for  the  purpose  of  tile  draining 
their  lands. 

Messrs.  Jobin  &  Genois,  l.V.i  .-Kbraham  Hill,  P.  Q.,  are 
building  a  marltle  factory  at  Riviere  a  Pierre,  P.Q.  The 
building  will  be  a  one-storey  structure,  35  x  200  ft.,  and  will 
cost    $25,000. 

The  municipal  committee  at  Victoria,  B.  C,  has  adopted 
the  Town  Planning  .-Kct,  but  recommends  that  it  be  not  made 
compulsory. 

.A.bout  ten  miles  of  asphalt  pavement  were  laid  in  Hamil- 
ton during  the  past  season.  The  total  has  reached  about 
105,000  .square  yards,  while  the  area  laid  last  year  was  about 
111,000  square  yards.  About  8,700  square  yards  of  this 
year's  area  were  laid  at  the  new  highway  entrance. 

Only  two  tenders  were  submitted  on  the  proposed  new 
incinerator  plant  on  the  site  of  the  western  cattle  market, 
Toronto,  one  at  $203,000  and  the  other  .f227.010.  The  city 
has  taken  no  action  as  yet. 

This  year's  annual  meeting  of  the  Provincial  Builders 
and  Supply  Association,  of  Ontario,  will  be  held  at  London, 
on   January   16  and    17.     Some   important   questions  are   to 


come  up  for  discussion  at  this  meeting,  including  the  for- 
mation of  an  accident  preventative  a.ssociation,  the  short- 
age of  tradesmen  in  building  industries  and  ways  and  means 
of  getting  more  apprentices  to  enter  the  building  trades. 

More  than  one  hundred  houses  and  other  permanent 
buildings  are  being  erected  in  Haileybury.  The  town,  which 
was  practically  wiped  out,  is  being  rebuilt  on  plans  pre- 
pared by  competent  town-planing  engineers.  The  Ontario 
Government  Housing  Commission  is  loaning  $.'<00,000  to  the 
town  under  reasonable  terms  and  the  provincial  government 
is  giving  3,500  feet  of  lumber  to  every  fire  victim  who 
makes  application  through  the  relief  committee.  .All  that  is 
possible  is  being  done  to  rehabilitate  the  fire  victims,  and 
the  T.  &  X.  O.  is  still  carrying  relief  supplies  free. 

The  City  Council  of  Toronto,  at  a  special  meeting  a  few 
days  ago  passed  by-laws  providing  for  the  widening  of 
IJIoor  Street  to  86  feet  between  Sherbournc  Street  and 
Spadina  .\ venue  at  an  estimated  cost  of  $1,500,000.  The 
city  at  large  will  pay  60  per  cent  of  the  cost  and  the  proper- 
ty owners  benefited,  40  per  cent.  The  work  will  not  be  com- 
menced until  May  of  1926.  The  passing  of  the  bylaw  was 
necessary  to  prevent  the  erection  of  new  buildings  on  the 
old   street  line. 


Personal 


Mr.  Thomas  Drinkwater,  24  1-rater  .Ave.,  Cedarville, 
Toronto,  has  severed  his  connection  with  the  firm  of  Drink- 
water  &   Sagar,  concrete  contractors. 

Mr.'  Samuel  Gonipers,  president  of  the  American  Fed- 
eration of  l^bor,  is  comin.g  to  Montreal  on  December  18 
to  inaugurate  an  organization  campaign  of  all  local  build- 
ing trades. 

I^t.^Col.  C.  P.  Meredith,  architect,  of  Ottawa,  has  been 
awarded  first  prize  in  the  competition  arranged  by  the  His- 
torical Monuments'  Branch  of  the  Interior  Department  for 
a  suitable  design  to  mark  the  historical  sites  of  Canada.  W. 
L.  Sommerville,  architect,  Toronto,  was  second,  and  an  arch- 
itect from  Winnipeg,  third.  About  60' architects  and  art- 
ists from  all  over  the  Dominion  competed.  The  judges 
were  Prof.  Percy  Xobbs,  architect,  Montreal;  M.  A.  M^- 
chand,  architect,  Montreal,  and  Mr.  Homer  Watson,  artist. 
The  prizes  were  $250,  $150  and  $100.  The  design  of  Col. 
Meredith  is  in  the  form  of  a  shrine  10  feet  high,  four  feet  at 
the  base,  with  an  inset  panel  for  a  bronze  tablet  explaining 
the  significance  of  the  monument.  The  shrine  is  surmounted 
on  three  steps,  symbolical  of  the  three  peoples,  the  Indians, 
the  French  and  the  British.  About  300  monuments  will  be 
erected  in  Canada,  it  is  expected.  The  exact  spots  for  these 
monuments  have  not  yet  been  chosen,  but  they  will  mark 
important  events  in  the  historical  and  industrial  life  of  the 
Dominion. 


Obituary 
Mr.  J.   Riley,  a  contractor  of  St.  Catharines,  Ont.,  died 
recently   from  injuries  sustained  in  a  motor  accident  on  the 
Thorold-Niagara    l-'alls    highway. 


Trade  Incorporations 

Dufresne  Construction  Co.  Ltd..  with  head  office  at 
Montreal,  capital  $50,000.  to  carry  on  a  general  contracting 
business. 

(Ontario  Shale  Brick,  Limited,  with  head  office  at  Hamil- 
ton, capital  $100,000.  to  manufacture  and  Heal  in  shale  brick 
and  other  shale  and   clay  products. 

Ideal  Contracting  &  Building  Co.  Ud..  with  head  office 
at  Poronto,  capital  *.!Ort.oon.  t.^  carry  on  the  business  of 
general   contractors. 
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Dominion  Wide  Service  Exclusive  to  "Contract  Record  &  Engineering  Review" 


Waterworks,  Sewerage  and 
Roadways 

Collingwood,    Ont. 

Town    Council   contemplate   sewer   ex- 
tensions    in     East     Ward.       A.     Mayer, 
clerk. 
Dundas,   Ont. 

Town  Council  contemplate  construc- 
tion of  watermains  on  York  Rd. 

Town     Council     plan     construction     of 
sewer     on     South     St.       Mr.     Murdock, 
Engr. 
Gait,  Ont. 

Public  Utilities  Cmsn.  contemplate 
waterworks  extensions.  James,  Proctor 
&  Redfern  Ltd.,  Engrs.,  Excelsior  Life 
Bldg.,  Toronto. 

Hamilton,  Ont. 

City  of  Hamilton  and  Barton  Twp. 
Councils  plan  construction  of  road  on 
Colquhoun  property  from  Hamilton  to 
Sanitorium. 

London,   Ont. 

Plans  are  being  prepared  for  asphalt 
pavements  to  cost  $200,000  for  City.  H. 
A.  Brazier,  City  Engr. 

Plans  are  being  prepared  for  storm 
sewer  to  cost  $85,000  on  Tecumseh  Ave. 
and  Wharncliffe  Rd.  for  City.  H.  A. 
Brazier,   City  Engr. 

Milton,   Ont. 

Construction  of  sewage  system  is  con- 
templated by  Town  Council.  G.  A. 
Hemstreet,  clerk. 

Montreal,   Que. 

City  Council  plan  construction  of 
boulevard  at  cost  of  $500,000  on  Monk- 
land  Blvd.  from  Queen  Mary  Rd.,  at 
Snowdon  Jet.,  to  Town  of  St.  Laurent. 

Ottawa,  Ont. 

City  Council  plan  construction  of 
watermains  on  several  streets.  A.  F. 
Macallum,   Commr.  of  Works. 

Stephen  Twp.,  Ont. 

Construction  of  drainage  system  is 
contemplated  by  Twp.  Council.  G.  A. 
MoCubbin,  Engr.,  135  King  St.,  Chat- 
ham, Ont. 

CONTRACTS  AWARDED 
Hamilton,    Ont. 

General  contract  for  construction  of 
pipe  sewers  on  Simcoe  St.  for  City  is 
awarded  to  J.  J.  Armstrong  &  Sons,  116 
Burris  St. 

General  contract  for  pipe  sewer  on 
Hunter  St.  for  City  is  placed  with  Scan- 
Ion  Moyer  Ltd.,  995  Barton  St.  E. 

Contract   for   pipe   sewer   on    McNulty 
Blvd.  for  City  is  placed  with  J.  J.  Arm- 
strong &  Sons,  116  Burris  St. 
Port  Nelson,  Ont. 

General  contract  for  construction  of 
watermains  costing  $6,000,  and  sewers, 
$5,000,  for  Hughes  Cleaver,  Carolina  St., 
Burlington,  is  awarded  to  Canadian  En- 
gineering &  Contracting  Co.  Ltd.,  Home 
Bank  Bldg.,  Hamilton.  MacKay  & 
MacKay,  Engrs.,  Home  Bank  Bldg., 
Hamilton, 


Railroads,  Bridges  and 
Wharves 

Courtenay,  B.  C. 

Plans  are  being  prepared  for  bridge 
to  cost  $25,000  for  Prov.  Gov't. 

Richibucto  Parish,  N.  B. 

P.  J.  Veniot,  Min.  Dep't.  Works,  Prov. 
Gov't.,  will  receive  tenders  until  Dec. 
18th  for  construction  of  East  branch  St. 
Nicholas  River  mouth  bridge.  Plans 
with  Dep't.,  office  of  Prov.  Tax  Inspect- 
or, Bank  of  Montreal  Bldg.,  St.  John, 
and  Martin  Lannigan,  Rexton,  Kent 
'County.  Certified  cheque  for  5%  of  ten- 
der required. 

Saskatoon,    Sask. 

Addition   to   station  will  be  erected  at 
cost  of  $7,500  by  C.  N.  Rlys. 
Weldford   Parish,   N.   B. 

P.  J.  Veniot,  Min.  Dep't.  Pub.  Works, 
Frov.  Gov't.,  will  receive  tenders  until 
Dec.  18th  for  construction  of  bridge. 
Plans  with  Dep't.,  office  of  Prov.  Tax 
Inspector,  Bank  of  Montreal  Bldg.,  St. 
John,  and  Martin  Lannigan,  Rexton, 
Kent  County.  Certified  cheque  for  5% 
of  tender  required. 

CONTRACTS  AWARDED 

St.  Apollinaire,  Que. 

General  contract  for  construction  of 
iron  bridge  at  cost  of  $7,123  for  Town  is 
awarded  to  Aubin,  Beaudet  &  Boucher, 
St.  Antoine  de  Tilly. 

St.  Catharines,  Ont. 

General  contract  for  erection  of  steel 
bridge  for  City  is  awarded  to  Standard 
Steel  Construction  Co.,  55  Main  St.  E., 
Welland. 


Public  Buildings,  Churches 
and  Schools 

Arnprior,   Ont. 

Erection  of  addition  to  high  school  at 
cost  of  $50,000  is  contemplated  by  High 
School   Bd.     M.  Graham,  secy. 

Burlington,  Ont. 

J.  A.  Armes,  architect,  67  Charles  St., 
Hamilton,  is  preparing  plans  for  addi- 
tion to  school  for  Bd.  of  Education. 

Etobicoke  Twp.,  Ont. 

S.S.  No.  11,  Etobicoke  Twp.,  will 
erect  a  school  at  cost  of  $35,000.  Walk- 
er &  Gibson,  architects,  70  Victoria  St., 
Toronto. 

Fairville,  N.  B. 

Prov.  Gov't,  contemplate  electric  wir- 
ing to  cost  $6,000  at  Prov.  Gov't.  Hos- 
pital. 

Hamilton,  Ont. 

Plans  are  being  prepared  for  altera- 
tions to  church  to  cost  $25,000  for  Liv- 
ingston Methodist  Church  Congregation. 
Geo.  T.  Evans,  architect,  Clyde  Block. 


Hamilton  Beach,  Ont. 

Erection  of  church  is  contemplated  by 
R.  C.  Corp.     Rev.  Father  Cleary,  Pastor. 

Leamington,  Ont. 

Erection  of  community  hall  at  cost  of 
$25,000  is  contemplated.  R.  A.  Logan, 
Chrm.  of  Comm. 

London,  Ont. 

Erection  of  dormitories  is  contemplat- 
ed by  Western  University.  John  M. 
Moore  &   Co.,   architects,   489   Richmond 

St. 

Montreal,  Que. 

Societe  Catholique  de  Protection  &  de 
Renseign'ts  contemplate  alterations  to 
bldg.  for  Hospital.  Mr.  Hurtubise, 
Pres.,   2   Place   D'Armes   Sq. 

North  Vancouver,  B.  C. 

Erection  of  school  costing  $7,000  is 
contemplated  by  North  Vancouver  Dis- 
trict School  Bd.  Blackladder  &  Mac- 
Kay, architects,  509  Richards  St.,  Van- 
couver. 

Ottawa,  Ont. 

Erection  of  addition  to  school  is  con- 
templated by  Pub.  School  Bd.,  Gilmour 
St.     W.  C.  Beattie,  Sup't.  of  BIdgs. 

Pembroke,   Ont. 

W.  C.  Keighley,  architect,  156  Pem- 
broke St.  E.,  has  prepared  plans  for 
school  to  cost  $100,000  for  Pub.  School 
Bd. 

Sherbrooke,  Que. 

Erection  of  high  school  at  cost  of 
$100,000  is  contemplated  by  School  Bd. 
H.  C.  King,  secy..  City  Hall. 

Terrebonne,  Que. 

Town  Council  will  rebuild  fire  hall 
which  was  destroyed  by  recent  fire. 

Dom.  Gov't.,  Dep't.  Pub.  Works,  will 
rebuild  post  office. 

Toronto,  Ont. 

J.  M.  Cowan,  architect,  107  St.  Vin- 
cent St.,  is  preparing  plans  for  addition 
to  St.  Anthonys  School  for  Separate 
School   Bd.,  477  Jarvis  St. 

CONTRACTS  AWARDED 


Birchcliffe,  Ont. 

A.  Gordon,  Queensbury  Ave.,  has 
masonry  contract  for  memorial  hall  cost- 
ing $20,000  for  Scarboro  Twp.  Veteran; 
Ass'n. 


Gait,  Ont. 

Geo.  H.  Thomas,  Gait,  is  awarded 
general  contract  for  erection  of  addition 
to  Collegiate  Institute  costing  $300,000 
for  Bd.  of  Education.  Cameron  &  Rals- 
ton,  architects,   Bartlett   Bldg.,   Windsor. 

Lachine,  Que. 

Additional  contracts  for  school  cost 
ing  $300,000  for  School  Bd..  are:  Steel. 
Dominion  Bridge  Co.  Ltd.,  Dominion 
Station,  Lachine;  electrical,  Philip  La- 
hee  &  Co.,  20  St.  Nicholas  St.,  Montrc- 
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The  Apprenticeship 

Proble 

m 

No  denial  will  be  offered  to  the  statement  that 
apprenticeship  is  one  of  the  most  pressing  problems 
Off  the  construction  industry  to-day.  Contractors 
have  deplored  the  situation;  economists  have  re- 
cognized its  seriousness ;  and  the  governments  have 
sensed  the  need  of  some  remedy.  And  yet  the 
problem  exists  without  any  earnest  attempt  having 
been  made  to  effect  a  solution.  True,  suggestions, 
many  of  them  unfortunately  vague  and  indefinite, 
have  been  offered,  and  schemes  more  or  less  elabor- 
ate have  been  worked  out  on  paper,  but  the  fact  re- 
mains nevertheless  that  definite,  concerted,  result- 
producing  action  has  been  conspicuously  absent.  In- 
dividual attempts  have  been  made  to  increase  the 
number  of  apprentices  and  give  them  effective  trade 
training  but  the  industry  as  a  whole,  while  recogniz- 
ing the  need  and  demand  for  skilled  mechanics,  has 
somehow  or  other  remained  inert. 

Something  must  be  done,  however.  The  short- 
age of  skilled  building  mechanics  is  becoming  so 
serious  that  an  actual  curtailment  of  building  pro- 
grammes has  been  experienced  frequently  during  the 
past  year,  not  to  mention  the  extremely  high  wages 
and  the  lack  of  production  that  a  labour  scarcity  al- 
ways entails.  In  addition,  the  superabundance  of 
unskilled  building  labour  offers  a  problem  that  is 
somewhat  related  to  and  must  be  solved  along  with 
the  other  question.    Just  at  this  season  this  last  fact 


takes  on  serious  proportions,  for  winter  only  ac- 
centuates the  trouble  incident  upon  having  a  large 
floating  population  of  untrained  workers  on  our 
hands.  Unemployment  relief,  government  doles,  or 
other  measures  have  been  developed  to  afford  some 
means  of  helping  to  absorb  these  men  who  are  so  un- 
fortunate as  never  to  have  learned  a  trade. 

Never  have  learned  a  trade !  That  fact  is  surely 
suggestive,  is  it  not?  Does  it  not  indicate  a  possible 
way  to  work  out  a  solution  to  these  problems — to 
decrease  the  over-supply  of  unskilled  laborers  and 
to  increase  the  under-supply  of  skilled  mechanics? 
Surely  there  is  good  material  among  the  unskilled 
workers  if  they  were  given  an  opportunity  to  learn 
a  trade.  Surely  they  would,  if  a  spark  of  ambition 
lingers  in  their  make-up,  be  glad  of  a  chance  to  bet- 
ter their  positions,  and  to  increase  their  wages.  This 
idea,  with  so  great  a  possibility  of  effective  results, 
has  been  incorporated  in  a  new  scheme  for  the  solu- 
tion of  the  apprenticeship  problem  which  is  detailed 
on  another  page  of  thfs  issue.  It  must  be  empha- 
tically stated,  however,  that  this  scheme  is  far  more 
than  a  suggestion  that  skilled  workers  be  drafted 
from  the  ranks  of  the  unskilled — that  is  only  one 
element  of  a  very  comprehensive  plan  that  seems  to 
offer  greater  promise  than  any  that  has  yet  been 
propounded. 

This  scheme  is  heartily  endorsed  by  both  the  As- 
sociation of  Canadian  Building  and  Construction  In- 
dustries and  the  Provincial  Builders  and  Supply  As- 
sociation of  Ontario,  and  it  must  be  regarded  as  the 
joint  scheme  of  both  these  organizations,  although 
credit  must  be  in  all  fairness  be  given  to  the  origina- 
tor, J.  M.  Pigott,  one  of  the  best  known  general  con- 
tractors in  Canada,  who  has  been  closely  allied  with 
all  deliberations  that  have  taken  place  in  connection 
with  apprenticeship  and  who  can  speak  with  the  au- 
thority that  an  intimate  knowledge  of  the  problem 
has  developed. 

It  is  not  the  purpose  of  this  comment  to  do  more 
at  this  time  than  draw  attention  to  the  scheme  as 
outlined  on  another  page  and  to  commend  the  article 
as  worthy  of  our  readers'  most  serious  thought.  Just 
let  us  emphasize  the  importance  of  deriving  as  soon 
as  possible  a  solution  to  the  apprenticeship  problem 
by  quoting  Mr.  Pigott:  "The  main  thing,  of  course, 
is  that  mechanics  are  not  being  trained  under  the 
present  system.  The  existing  system  is  in  the  dis- 
card, absolutely,  .so  far  as  results  are  concerned.  A 
new  scheme  that  will  accomplish  the  purpose  has  to 
be  set  up  and  that  without  delay."  Such  a  scheme 
is  the  one  outlined,  which  has  the  cndorsation  of  the 
Dominion  and  Ontario  contractors'  organizations. 
Will  our  readers  express  their  opinion  of  it  so  that 
before  the  forthcoming  construction  conferences 
something  definite  and  tangible  will  be  prepared  on 
which  action  may  at  once  be  taken? 

Preservation  of  Building  Timbers 

Fence-posts,  barn-sills,  house-frames  and  other 
timbers  placed  without  preservative  treatment  in  con- 
tact with  the  soil  give  only  a  few  years  of  service  and 
the  cost  of  replacing  such  timbers  is  increasing  every 
year.  Material  is  harder  to  obtain  and  labor  is  raore 
expensive.  In  order  that  the  longest  possible  service 
may  be  obtained  from  woods  used  for  such  purposes 
the  Forest  Products  Laboratories  of  Canada.  Forest- 
ry Branch,  Department  of  the  Interior,  have  for  sev- 
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i-ral  years  iuvestigatt-d  such  preservative  methods  as 
Coulcl  he  practiced  I)y  thr  fanner  and  huildcr.  Treat- 
iiieiil  of  timl)er  in  i>|)eii  tanks,  that  isto  say,  without 
pressure,  is  the  only  feasil)le  plan  for  a  man  who  is 
not  in  the  wood-preservation  business.  A  creosote 
oil  suitable  for  such  a  jjrocess  was  formerly  so  ex- 
l)ensive  as  to  make  the  preservation  of  timbers  appear 
a  (piestional)le  economy,  l)Ut  i>win)j;  to  re])resentations 
made  by  the  Laboratories  to  the  manufacturers  of 
creosote  oil  in  Canada  it  is  now  possible  to  get  an  oil 
of  the  correct  specification  at  a  very  reasonable  price. 
The  i)reservation  of  farm  and  other  timbers  is  there- 
fore no  longer  a  matter  of  enterprise  but  of  ordinary 
l)usiness  sense.  Particulars  as  to  the  oil  or  process 
may  be  had  from  the  Forest  I'roducts  Laboratories 
of  Canada.  Mc(;ill   L'niversity.  Montreal. 


Extension  of  the  Building  Season 

L.Nlension  of  llic  builtling  season  in  order  to  re- 
duce or  eliminate  unemployment  among  workers  en- 
gaged in  tlu'  industries  concerned  was  urged  at  a 
si)ecial  gtneral  meeting  of  the  Montreal  Builders' 
lixchange  held  on  December  6.  (^ther- matters  dealt 
with  included  a  proposal  for  the  registration  at  the 
City  Hall  of  all  those  engaged  in  the  building  trades 
in  Montreal,  in  order  that  sniall  as  well  as  large  con- 
tractors may  bear  their  fair  share  of  taxation,  and  the 
desirabilit\'  of  establishing  better  co-c^jjeration  be- 
tween general  and  trade  contractors.  Various  allied 
associations  including  the  Master  Plumbers'  .Associa- 
tion, the  Master  Painters  and  Decorators,  .Associa- 
tion and  the  I'.lectrical  Co-o])erati\e  .\ssociation,  were 
re])resente<l  at  the  meeting,  which  was  ])resided  over 
by  K.  I).  Church,  president  of  the  iUiilders'  Exchange. 
Supporting  him  were  two  vice-presidents,  .\.  T.  Alex- 
ander and   1 1.  N'incent. 

More   Contented   Workers 

John  yuinlan,  in  the  absence  of  j.  P.  .Anglin  in- 
troduced the  sivbject  of  seasonal  emi)loyment  in  the 
jjuilding  trades.  Mr.  (Juinlan  jiointed  out  that  up  to 
cpiite  recent  times  building  had  been  carried  on  in 
Montreal  during  only  six  months  of  the  year,  with  the 
result  that  attempts  had  been  made  to  crowd  into  that 
])eriod  activities  that  might  have  l)een  spread  over 
the  whole  year,  while  contractors  had  found  it  diffi- 
cult to  obtain  an  adequate  su.p])ly  of  skilled  mechanics 
for  the  work  in  hand.  <M  late  years,  however,  the 
building  season  had  been  extended,  aand  Mr.  Quin- 
lan,  si)eaking  as  a  general  contractor  of  many  years' 
experience,  said  that  he  did  not  know  of  any  difficul 
ties  which  should  jjrevent  buildings  especially  those 
of  a  monumental  character,  together  with  work  on 
roads  and  sewers,  from  being  carried  on  throughout 
tile  whole  twelve  months. 

Steady  employment  throughout  the  year  would  al- 
so mean  contented  \\(»rkers.  said  Mr.  (Juinlan,  and 
while  he  did  not  advocate  a  lowering  of  wages,  they 
must  bear  in  mind  that  when  certain  trades  approach- 
ed them  for  higher  wages  the  men  and  their  rejire- 
sentatives  always  brt)Ught  forward  the  argument  that 
they  were  a'ble  to  work  onlv  a  part  of  the  year  and. 
therefore,  had  to  secure  during  that  time  wages  suffi- 
ciently high  to  carry  theni  over  the  period  in  which 
tiiey  were  idle. 

Mr.  Ouinlan  said  that  the  Builders  l-'xchange 
could  do  much  good  work  in  educating  municipal  and 
governmental  authorities,  and  public  bodies,  such  as 
school  boards,  to  lay  their  plans  fqr  projected  build- 


ings in  the  fall  of  the  year,  and  not  in  the  spring  as  is 
now  usually  the  case.  He  said  that  he  did  not  be- 
lieve that  buildings  erected  in  the  winter  time  cost 
any  more  than  those  constructed  in  the  summer. 

Compulsory  Registration 

A.  Plamondon  and  C  .  .\l.  Morssen  both  urged  the 
compulsory  registration  at  the  City  Mall  of  all  those 
engaged  in  the  building  trades,  so  that  all  those  who 
were  making  a  business  of  the  industry  should  pay 
an  adecpiate  share  of  the  business  taxes  iniinised  by 
the  city.  It  was  stated  that  under  jjresent  conditions 
many  came  from  outside  points,  availed  themselves  of 
the  various  jirivileges  prcjvided  by  the  taxj)ayers,  com- 
pleted their  respective  jobs  and  then  returned  whence 
they  came  thereby  escaping  their  proper  share  of  th  • 
city's  burdens.  ."Vlaturally  such  contractors  could  af- 
ford to  take  work  at  a  lower  price  than  others  who 
jjaid  taxes  to  the  city  while  the  community  itself 
suffered  also. 

J.  A.  Anderson,  speaking  on  the  subject  of  close.- 
co-o[)eration  between  general  and  trade  contractors, 
said  that  there  seemed  to  be  a  notable  lack  of  such  co- 
operation at  the  present  time.  He  said  that  if  there 
were  more  co-operation  between  the  respective  con- 
tractors the  building  i)ublic  would  be  the  gainers  by 
better   work  at  less  cost. 

\i.  Dussard  advocated  the  testing  of  ceramics  and 
other  tiles. 


Will   Erect  Large  School  in  Montreal 

The  Protestant  Board  of  School  Commissioners 
have  bought  the  block  of  land  in  Emard  Ward, 
bounded  by  Rielle,  Jacques-Hertel,  Angers  and  De- 
Biencourt  streets  and  an  up-to-date  school  will  be 
erected  on  this  property  to  give  accommodation  to 
the  fast  growing  needs  of  this  section.  The  popula- 
tion already  exceeds  12,000,  and  when  the  city  has 
completed  the  public  works  in  hand,  an  increase  is 
sure  to  follow.  The  Board  has  two  schools  at  pre- 
sent; these  will  be  merged  into  the  new  one,  and  the 
present  buildings  disposed  of. 

The  city  of  Montreal  has  taken  over  the  ])roperty 
which  starts  at  yueen  Mary  Road,  at  Snowdon  Junc- 
tion, and  runs  to  St.  Laurent — generally  known  as 
Decarie  Boulevard.  It  is  a  continuation  of  Decarie 
Avenue,  in  Notre-Dame-de-(jrace,  but  appears  un- 
der the  name  of  Monkland  Boulevard  on  the  city's 
plans. 

The  city,  by  its  decision,  will  make  the  boulevard 
100  ft.  wide  for  its  full  length.  This  will  give  the 
west  end  of  the  city  a  main  road  direct  from  Upper 
Lachine  Road  to  Cartierville,  and  will  be  to  the  west 
end  what  St.  Lawrence  Boulevard  is  to  the  eastern 
section.  The  opening  of  the  boulevard  will  probably 
make  an  immediate  improvement  in  the  renl  estate 
values  of  all  the  land  in  Notre-Dame-dc-Gracc,  St. 
Laurent  and  Cartierville. 

The  (irand  Trunk  Railway  will  traverse  the  boule- 
vard by  their  line  which  runs  from  Jacques-Cartier 
Junction,  used  by  them  largely  for  transferring 
freight  to  and  from  the  Canadian  Pacific  Railway. 
The  Canadian  Pacific  Railway  passes  under  the  boul- 
evard with  its  passerger  trains  which  run  from  Wind- 
sor .Street  to  Quebec  ami  the  Laurcntian  Mountain 
lines.  The  ract'.track^  and  polo  grounds  will  now  h^ 
reached  by  a'wTde,  well-paved  road,  and  St.  Laurent 
should  immediately  show  an  increase  in  population 
on  account  of^this  Boulnard's  construction. 
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How  Can  More  Skilled  Mechanics  be  Obtained? 

A  Suggested  Remedy  for  the  Apprenticeship  Problem  that  has  the 
Endorsation  of  the  Dominion  and  Ontario  Contractors'  Assoc- 
iations— Present  System  Ineffective 

By  J.  M.  PIGOTT 
Pigrott-Healy  Construction.  Co.,  Hamilton,  Ont. 


The  shortage  of  properly  trained  building  me- 
chanics is  quite  the  most  important  problem  before 
builders  today.  Men  who  could  see  ahead  a  few  years 
began  four  or  five  years  ago  to  warn  us  of  just  what 
we  are  experiencing  today.  During  these  last  two 
years,  with  the  labor  scarcity  and  its  attending  evils 
well  upon  us,  plenty  of  consideration  has  been  given 
it,  but  no  plan  or  remedy  that  has  been  put  forward 
offers  any  relief. 

It  is  hardly  necessary  to  enter  into  a  description 
of  conditions  as  they  are.  All  builders  are  now  quite 
familiar  with  them.  The  outstanding  facts,  however, 
are  briefly: — 

1.  Building  mechanics  in  all  trades  are  not  present 
in  either  Canada  or  the  United  States  in  sufficient 
numbers  to  take  care  of  the  work  to  be  done.  This  is 
more  extreme  in  certain  trades  such  as  plastering  and 
bricklaying. 

2.  Such  mechanics  as  there  are,  are  much  poorer  in 
production  and  standards  of  workmanship  than  ever 
before. 

3.  The  number  of  mechanics  grows  less  each  year 
— the  demand  for  them  greater. 

One  might  enlarge  on  the  conditions  as  they  exist 
as  set  out  in  these  three  iteims ;  but,  as  there  can  be  no 
dispute  as  to  their  accuracy,  we  will  get  on  to  the 
real  question. 

How  Can  This  Condition  Be  Remedied 

During  the  past  two  years  many  plans  have  been 
put  forward  and  many  conditions  blamed  for  the  trou- 
ble. You  will  hear  men  claim  that  organized  labor  is 
responsible  for  the  condition,  and  that  the  open  shop 
is  the  only  remedy.  Others  will  shake  an  accusing 
finger  at  the  government  and  blame  the  immigration 
restrictions  for  the  condition  and  so  on,  but  to  my 
mind,  these  criticisms  are  not  sound  and  they  certain- 
ly offer  no  remedy.  This  question  has  come  up  with 
increasing  frequency  during  the  past  eighteen  months, 
and  some  real  hard  thinking  has  been  done  to  try  and 
work  a  way  out.  There  is  not  the  shadow  of  a  doubt 
that,  unless  a  solution  presents  itself,  building  opera- 
tions in  this  country  and  in  the  United  States  will  be 
seriously  interfered  with  during  the  coming  year  and 
the  years  to  follow,  and  costs  will  soar  again  through 
unreasonably  high  wages  and  that  indifference  to  pro- 
duction that  invariably  accompanies  a  labor  shortage. 

There  is  only  one  sound  remedy.  Aoprenticeship 
of  boys  in  large  numbers  with  proper  facilities  pro- 
vided for  a  real  old-fashioned  training.  No  one  can 
dispute  this.  Immigration  to  this  country  of  trained 
mechanics  is  not  the  remedy  we  want.  It  is  not  even 
economic  to  be  allowing  such  a  large  portion  of  our 
Canadian  boys  to  grow  up  untrained,  filling  the  ranks 
of  the  unemployed,  when  there  is  such  a  crying  de- 
mand for  skilled  men. 

Apprenticeship  of  our  Canadian  boys  is  absolutely 
what  is  wanted.  I  am  quite  aware  that  I  am  only 
stating  what  everybody  knows  and  has  known  for 
some  time.     I  am  not  helping  the  situation  any  by 


proving  it  either.  What  you  want  to  know  and  I 
want  to  know  is :  How  are  you  going  to  get  appren- 
tices; how  are  you  going  to  hold  them  if  you  do  get 
them,  or  how  are  they  going  to  hold  to  you  as  the 
case  may  be,  and  how  are  you  going  to  train  them? 

Look  this  fact  in  the  face — every  builder  employ- 
er realizes  the  urgency  of  training  apprentices.  La- 
bor organizations  have  not  interfered;  I  think  their 
general  attitude  is  favorable.  Yet,  in  spite  of  these 
two  facts,  almost  nothing  is  being  done. 

No  Effort  to   Train  Apprentices 

There  are  cities  in  Ontario  where  not  a'single  ap- 
prentice is  being  trained.  In  Toronto  a  survey  of 
the  building  situation  in  1921  made  by  Mr.  Clapperton 
and  presented  to  the  Provincial  Builders  and  Supply 
Association  on  behalf  of  the  Kiwanis  Club  in  connec- 
tion with  their  campaign  for  helping  the  under-pri- 
vileged boys  show  that  only  one  boy  was  being 
trained  in  Toronto  to  eight  that  should  have  been.  A 
canvas  of  the  situation  in  all  cities  and  towns  of 
Ontario  is  being  made,  and  though  not  complete,  clear- 
ly indicates  that  little  or  nothing  is  being  done  through 
apprenticeship  to  help  out  the  situation. 

If  one  could  place  one's  finger  on  the  real  cause, 
the  remedy  might  possibly  be  found. 

The  Association  of  Canadian  Building  and  Con- 
struction Industries  have  put  in  some  work  on  the 
question  during  the  past  year,  and  have  had  a  com- 
mittee working  on  it.  It  has  been  a  subject  of  special 
study  at  every  convention,  both  Canadian  and  pro- 
vincial during  the  past  three  years.  The  writer  has  an 
intimate  knowledge  of  all  the  deliberations  and  find- 
ings and  recommendations  of  these  bodies,  and  would 
ask  the  reader  to  believe  that  the  causes  that  the  pre- 
sent conditions  are  attributed  to  and  the  remedy  later 
suggested  are  not  an  impulsive  theory.  What  fol- 
lows has  been  well  considered.  I  believe  I  am  right 
as  to  the  cause  of  the  trouble,  and  I  am  confident  that 
if  the  remedy  suggested  is  endorsed  and  adopted  con- 
ditions will  readjust  themselves  in  a  surprisingly 
short  space  of  time. 

The  Cause  of  the  Trouble 

Likely  apprentices  are  not  available.  This  is  due 
to  two  things.  In  the  first  place,  for  many  years  past 
the  percentage  of  young  men  going  up  through  the 
higher  schools  has  been  increasing,  seriously  cutting 
down  the  number  of  what  might  be  called  potential 
mechanics,  for,  as  we  well  know,  a  boy  who  has  gone 
to  school  until  he  is  seventeen  or  eighteen  years  of 
age  is  above  such  things  as  manual  labor,  and  is  not 
interested  in  learning  a  trade.  In  other  words,  to  put 
it  bluntly,  there  is  too  much  education.  I  am  not  say- 
ing that  it  is  not  a  good  thing,  but  there  is  no  doubt 
at  all  that  you  cannot  have  boys  going  to  college  and 
have  bricklayers,  carpenters,  etc.,  also. 

Now,  the  second  trouble  is,  that  with  a  smaller 
field  to  work  in,  that  is,  fewer  prospective  apprentices, 
we  are  failing  to  interest  even  a  small  percentage  in 
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the  learning  of  a  trade.  With  so  many  other  voca- 
tions and  lines  of  work  open  to  him,  with  conditions 
so  much  easier  and"  pay  so  much  l)etter,  one  cannot 
blame  a  boy  for  declining  to  l)e  interested  in  the  long 
period  of  ])robation  of  training  of  three  or  four  years, 
which  we  call  the  apprenticeship  period.  It  is,  at  best, 
hard  work  and  jKjor  pay,  but  what  makes  it  far  worse 
is  that  under  the  present  conditions  the  api)rentice  is 
only  trained  during  the  busy  season  at  the  trade  he 
desires  to  learn,  and  in  the  fall  of  the  year  is  either 
lai<l  off,  or  is  employed  as  a  laborer  during  the  winter 
and  early  spring,  during  which  time  he  loses  much 
of  what  he  had  learned  in  the  summer.  In  the  case 
where  a  boy  is  laid  off,  which  is  usually  the  case,  the 
parents  are  not  in  a  i)osition  to  support  a  boy  of  that 
age,  for  four  or  five  months,  and  the  usual  result  is 
that  he  drifts  into  other  employment.  The  emi)loyer. 
thus,  has  wasted  his  money  and  the  boy  has  wasted 
his  time,  and  other  boys  and  parents  of  boys  are  dis- 
couraged in  making  further  attempts. 

In  my  own  case,  we  have  at  the  present  time  three 
bricklayer  apprentices  and  two  carpenter  apprentices, 
and  by  Christmas  we  will  not  be  al)le  to  kee|)  them  on 
any  longer,  our  work  being  pretty  well  cleaned  u\) 
for  the  year.  Under  present  conditions  we  will  have 
to  choose  between  laying  these  boys  off  or  paying 
them  until  spring  for  doing  miscellanetnis  work  that 
is  of  no  benefit  in  their  trade  training.  This  problem 
is  due  directlv  to  the  seasonal)le  nature  of  the  indu.— 
try. 

Present  System  Needs  to  be  Replaced 

The  Apprenticeship  system  of  today  is  wrong;  it 
is  in  the  discard  now.  Something  different  and  more 
attractive  to  meet  modern  requirements  so  far  as  these 
young  men  are  concerned  must  be  set  U])  in  its  [ilace. 

It  should  not  l)e  the  task  of  a  few  jjublic-spirited 
men  or  men  who  see  the,  extreme  conditions  we  arc 
drifting  into  so  clearly  to  train  the  few  boys  that 
are  available  for  the  benefit  of  other  employers.  All 
employers  should  carry  the  burden  equally,  just  as 
they  do  their  workmen's  c()mi>ensation. 

It  should  not  be  the  case  that  a  boy  should  be  laid 
off  in  thf  fall  or  early  winter,  neither  should  he  be 
ke; ;)t  on  at  work  that  is  of  no  value  to  him  at  all  in  the 
learning  of  his  trade.  On  the  contrary,  he  should  get 
his  training  all  the  time.  When  so  many  other  easy 
occu|)ations  at  good  pay  are  open  to  the  enterprising 
youth  of  seventeen  and  eighteen,  the  four  year  and 
three  year  terms  of  apprenticeshi])  are  unreasonable. 
If  the  boy  got  one  hundred  per  cent  training  in  his 
trade  instead  of  about  fifty  per  cent,  as  is  now  the 
case,  the  ai)prenticeship  period  should  be  and  could 
be  cut  in  half. 

At  the  present  time  the  technical  schools  are  doing 
nothing  whatever  in  the  way  of  practical  training 
f^)r  building  mechanics.  From  inquiries  which  T 
have  made,  these  schools  are  being  used  pretty 
largely  for  the  sole  purpose  of  allowing  boys  and 
girls  between  the  ages  of  fourteen  and  si.xteen  years 
to  go  to  work  and  fill  in  their  four  hundred  hours  of 
schooling  called  for  under  the  Adolescent  Act.  In 
the  Hamilton  technical  school  there  is  only  one 
trade  that  anything  is  being  done  with,  and  that  is 
the  printing  trade,  where  an  arrangement  exists  be- 
tween the  Typographical  Union  and  the  Technical 
School  for  a  certain  amoimt  of  education  in  the  ap- 
prenticeship work  of  boys  learning  the  printing  trade. 

What  is  wanted  is  constant  work  at  one  trade — 
for  the  bricklayer  apprentice,  for  instance, — building 


walls  of  brick  and  tile  and  pulling  it  down  and  doing 
it  over  and  over  and  over  under  practical  mechanics 
until  he  acquires  the  dexterity  that  production  de- 
mands and  the  skill  to  do  it  proi>eriy.  But  even  it 
tile  technical  schools  could  be  made  into  the  very 
thing  we  want  over  night,  they  would  still  fail  to 
offer  relief  because  of  the  fact  that  the  boy  earns 
nothing  whilst  he  is  there. 

Here  then  is  what  is  required: — 

1.  Make  apprenticeshi])  attractive.  Shorten  the 
apjirenticeshi])  period  to  a  point  where  trade  tests 
will  give  the  boy  his  journeyman's  card. 

2.  I 'ay  the  boy  every  working  day  all  the  year 
around.  Have  him  out  on  public  work  whilst  it  is 
available  and  in  the  trade  school  under  practical  jour- 
neymen when  it  is  not. 

3.  Make  the  trade  at  large  jiay  the  bill,  with 
(government  assistance. 

"Sounds  all  very  well  but  it's  easy  enough  to  talk, 
it  would  never  work  out."  There  are  few  that  read 
this  that  will  not  quickly  consider  it  a  moment  and 
pass  it  up  with  this  comment.  But  let  us  consider  for 
a  moment.  It  isn't  very  many  years  ago  that  we  all 
carried  our  own  workmen's  compensation  insurance. 
We  either  carried  the  risk  ourselves,  or  we  went  to 
an  insurance  company.  Many  accidents  occurred 
where  the  losses  were  so  great  as  to  put  the  employer 
out  of  business.  Yet  it  was  not  his  fault.  There 
were  lots  of  cases  where  the  employer  was  not  worth 
the  money  required  for  compensation.  It  was  not 
the  men's  fault,  either.  It  was  the  nature  of  the  busi- 
ness. In  spite  of  all  precautions  accidents  happened 
here  and  there  and  everywhere.  The  provincial 
government  rightly  decided  that  here  was  something 
that  in  justice  to  all  concerned  should  be  borne  by 
the  trade  at  large.  The  Workmen's  Compensation 
Hoard  is  an  accomi)lished  fact  and  there  is  no  finer 
institution  in  our  business  to-dav  than  it  is. 

$150,000  a  Year  for  Five  Years 

The  amount  of  money  required  for  this  apprentice- 
ship work  comi)ared  to  our  A\orkmen"s  compensa- 
tion would  be  a  small  fraction.  If  the  sum  of  $150,000 
was  made  available  each  year  for.  .say,  five  years  and 
the  burden  distributed  equally  between  the  employ- 
ers and  the  two  governments  the  additional  rate  paid 
in,  either  to  the  Workmen's  Compensation  P.oard  for 
our  particular  class,  if  it  were  practical  for  that  Board 
to  handle  it.  or  a  separate  board,  would  be  a  hard- 
ship to  no  one.  I  think,  since  the  public  at  large 
benefit  directly  from  the  results ;  and  since  it  would 
only  bring  to  a  more  practical  and  complete  termina- 
tion the  work  the  Governments  are  already  spending 
so  much  money  on  through  the  establishment  and 
carrying  on  of  technical  schools,  that  the  govern- 
ments should  be  ready  and  willing  to  lend  their  aid. 

The  work  would  necessarily  have  to  be  confined 
to  those  centres  where  Technical  Schools  are  estab- 
lished, but  the  employers  as  a  whole  for  the  province 
should  pay.  The  reasons  for  this  are  obvious  to  any 
one  who  has  had  to  do  any  construction  work  in  the 
•smaller  cities  or  towns.  Their  mechanics  have  left, 
they  are  found  in  the  cities  attracted  by  the  large 
wages  paid. 

To  my  mind  we  have  all  the  essentials  at  hand 
for  a  successful  solution  of  this  problem.  Bring 
them  together  and  teach  our  own  boys  a  trade — take 
them  out  of  the  ranks  of  the  unskilled  and  unem- 
l)loyed  on  the  one  hand,  and  put  them  in  the  ranks 
of  the  disappearing  skilled  mechanics  on   the  other. 
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The   Effect   of   Industrial   Wastes   in   Sewers 

Wastes  from  Manufacturing  Processes  Are  More  Widely  Prevalent 

in  Sewage  than  is  Generally  Recognized  and  Many  of  Them 

Are  Very  Destructive — Facilities  for  Cleaning  Sewers 

By  A.  G.  DALZELL,  M.  E.  I.  C. 

There  are  two  important  points  that  have  to  be 
considered  in  dealing  with  industrial  wastes  in  sew- 
age ;  the  action  of  the  wastes  on  the  sewers  and  sew- 
age in  the  sewer  system  itself,  and  the  effect  on  the 
sewage  at  the  disposal  plant  or  outfall.  In  England 
some  of  the  towns  and  cities  have  secured  sijecial 
legislation  which  ena'bles  them  to  decide  whether 
they  shall  insist  on  the  manufacturer  giving  some 
preliminary  treatment  to  his  industrial  Avaste  before 
discharging  it  into  the  sewer,  or  whether  the  muni- 
cipal authority  will  take  the  responsibility  of  con- 
veying that  waste  to  the  disposal  plant,  and  make  a 
charge  for  the  extra  cost  of  treatment  that  the 
special  waste  involves.  A  wrong  conception  some- 
times arises  as  to  what  passes  through  a  sewer  sys- 
tem because  the  analysis  of  sewage  is  most  frequent- 
ly made  at  the  disposal  plant.  As  an  example,  the 
sewage  of  Lawrence  Mass.,  has  been  largely  employed 
by  the  Massachusetts  State  Board  of  Health  in 
their  experimental  work  which  has  been  given  much 
pviblicity.  Lawrence  is  a  very  densely  populated 
industrial  city  but  the  sewage  used  at  the  experi- 
mental station  was  taken  from  a  trunk  sewer  at  a 
point  above  the  entrance  of  the  mill  wastes,  so  that 
it  is  strictly  domestic  sewage  and  the  analysis  must 
be  judged  accordingly. 

The  engineer  and  the  chemist  at  the  disposal  plant 
are,  of  course,  solely  interested  in  the  composition 
of  .sewage  as  it  reaches  the  plant.  That  character 
varies  from  day  to  day  and  from  hour  to  hour,  but  the 
sewage  at  the  outfall  of  an  industrial  city  is  probably 
the  weakest  sewage  in  the  system.  At  that  point  it 
consists  of  a  combination  of  household  and  industrial 
wastes  with  a  very  large  admixture  of  underground, 
surface  and  rain  water.  The  construction  engineer 
must,  how^ever,  remember  that  industrial  wastes 
sometimes  contribute  nearly  the  whole  flow  through 
long  sections  of  the  sewer  system,  and  the  action  of 
the  same  on  the  materials  that  enter  into  the  con- 
struction  of  sewers   must  not  be   underestimated. 

There  is  an  increasing  tendency  for  manufactur- 
ing and  industrial  concerns  to  locate  in  suburban 
areas  or  just  outside  municipal  boundaries.  In  some 
instances  sewers  are  extended  solely  to  serve  these  in- 
dustries, and  in  other  conditions  surcharged  with 
industrial  wastes.  In  both  cases  the  effect  of  these 
industrial  wastes  on  the  sewers  is  more  severe  than 
when  industrial  establishments  are  discharging  their 
wastes  into  larger  down-town  sewers  carrying  a  great- 
er volume  of  water. 

It  is  not  always  realized  how  extensi\e  in  the 
present  day  is  the  use  of  chemical  agents  in  indus- 
tries that  are  not  classed  as  chemical  but  as  mechani- 
cal. Especially  is  this  the  case  in  the  industries  that 
centre  around  the  manufacture  of  the  automoblie  and 
its  accessories.  It  has  been  stated  that  a  very  good 
index  of  the  degree  of  industrial  development  in  any 
community  can  be  obtained  if  the  amount  of  sul- 
phuric acid  consumed  can  be  secured.  The  extent 
to  which  this  chemical  agent  in  one  form  or  another 


is  used  can  be  gauged  from  the  statement  that  where- 
as in  1913  the  consumption  in  the  United  States  was 
about  3  3/4  million  tons,  it  is  at  the  present  time 
about  7  1/2  million  tons  per  annum.  Whilst  consid- 
erable quantities  are  used  in  chemical  industries  there 
is  an  enormous  consumption  in  many  mechanical  in- 
dustries where  the  material  is  used  for  pickling  pur- 
I^oses  to  clear  metals  from  mill  scale  and  to  i^repare 
the  same  for  plating  and  polishing.  The  strength 
of  the  acid  used  in  this  way  may  run  from  one  to  12 
per  cent  and  it  is  inevitable  that  some  of  it  eventual- 
ly finds  its  way  into  the  sewers. 

In  other  industries  not  classed  as  chemical  indus- 
tries, chemical  agents  are  often  extensively  used.  In 
rubber  industries  caustic  soda  and  sulphuric  acid  are 
used  in  electrotyping  and  electroplating  sulphuric 
acid  is  used,  in  lithographing  nitric  acid  and  photo- 
]5raphic  engraving  acetic  acid  and  though  solutions 
are  often  considered  as  weak  when  compared  with  the 
standard  strength  of  the  respective  acids,  yet  their 
action  on  metals  is  severe,  and  it  is  generally  neces- 
sarv  even  within  buildings  and  on  vertical  stacks  to 
replace    metal    pipe    and    fittings    with    vitrified    clay 

pipe- 
Similar  conditions  have  been  found  in  garages  and 
battery  stations  where  acids  are  o^ten  spilt  into  sew- 
ers. It  is  estimated  that  in  the  city  of  Chicago  110,- 
000  gallons  of  acid  reach  the  sewers  from  this  source 
alone,  perhaps  with  little  effect  on  the  main  sewers 
or  the  sewage,  but  with  well-known  and  disastrous 
effects  on  sewer  connections  which  are  not  immune 
to  acid  action.  It  is  well-known  to  those  who  use 
sulphuric  acid  that  it  can  be  safely  stored  in  iron 
containers  when  the  strength  is  above  60  degrees' 
Baume  but  that  when  diluted  and  weak  it.s' corrosive 
effects  are  very  severe  and  the  destructive  action  of 
what  are  often  considered  weak  acids  has  been  noted 
on  concrete  as  well  as  on  metal. 

In  this  connection  it  is  reported  that  at  Port  Col- 
lins. Colorado,  a  law  has  been  passed  prohibiting 
persons  using  concrete  roads  as  an  avenue  of  travel 
for  the  conveying  of  beet  pulp  for  the  reason  that 
the  drippings  injure  the  pavement.  A  similar  case 
is  reported  at  Utah  (See  Engineering  Xews  Record, 
Vol.  84  page  338),  and  though  repairs  were  made  by 
tar  patches  it  is  stated  that  the  disintegration  did 
not  seem  to  cease. 

Many  Industrial  Wastes  are  Very  Destructive* 
The  action  of  alkaline  ground  waters  on  con- 
crete structures  is  now  well  understood,  and  it  has 
been  established  that  concrete  of  the  very  best  quality 
can  be  attacked  by  such  ground  waters.  Many  in- 
dustries discharge  alkaline  wastes  as  strong  as  these 
natural  ground  waters.  When  discharged  into  sew- 
ers with  a  large  flow  the  action  is  neutralized  but  ■ 
may  be  severe  on  sewers  serving  only  industrial  es- 
tablishments. Ice  Cream  factories  discharged  large 
quantities  of  alkaline  waste  and  creameries  both  acid 
and  alkaline  waste  waters.  In  these  industries  also 
there  is  now  used  large  quantities  of  carbonated  water 
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.'uhI  tills  lins  ail  injiitioiis  aclion  on  any  niatcrialji 
vvitli  a  lime  cciiUeiU.  It  iiinsl  likewise 'lie  rcmcinliercd 
tlial  frniii  crcaiuerics  and  otlicr  similar  establislinicnls 
lart^c  <|iianlitifs  of  very  hot  water  are  discharj^e'l. 
Must  nuinicipalities  have  rcjuiilations  prohiljitinj^;  the 
l)luvviiiK'  off  of  boilers  and  tlio,  disdiarjjc  of  water  at 
hitjli  temperatures  into  sewers,  I)ut  such  rei^ulatinns 
are  \ery  difficult  to  enfcjrce.  One  case  came  under  the 
writer's  observation  when  as  a  result  of  a  sewer  con- 
nection from  a  creamery  beinj^  repaird  a  wv')rkman 
was  fatally  scalded  anrl  evidence  submitted  at  the  in- 
(|uest  showed  that  the  discharj^c  of  water  at  ])ractical- 
ly  boilin!,'  jjoint  was  of  daily  occurrence. 

Solid  Wastes  That  Clog  up  the  Sewers 

Tliere  are  certain  industries  which  have  a  tenden- 
c)-  to.  <lischai"ye  improper  solid  or  semi-solid  wastes 
into  the  sewers.  When  a  new  industry  is  started  in  a 
municipality  there  is  always  the  temptation  to  dis- 
pense with  settling  tanks  or  screens  necessary  to 
remove  solid  matters  from  the  waste  discharged  into 
sewers.  Instances  of  blockage  of  main  sewers  aris- 
ing from  such  disposal  of  waste  that  have  come  un- 
der the  writer's  own  observation  were  a  cider  fac- 
tory discharging  ai)ple  l)ulp„  a  canning  factory  which 
dejjosited  tons  of  tomato  i)ulp  into  a  sewer,  a  soap 
factory  which  thrf)ugh  failure  of  a  valve  discharged 
a  large  quantity  of  soap  into  a  sewer  where  it  solidi- 
fied and  could  only  be  removed  by  taking  up  the 
whole  of  a  city  block  of  sewer,  a  gas  plant  which 
allowed  carbide  waste  to  run  into  a  sewer  forming  a 
very  serious  obstruction,  and  a  packing  plant  dis- 
charging grease,  which  was  also  very  difficult  to 
remove. 

Grease  from  packing  establishments  and  from 
large  restaurants  and  hotels  is  often  a  serious  trou- 
ble in  a  sewer  system  and  a  severe  handicap  to  effec- 
tive treatment  at  a  disposal  plant.  The  ordinary 
grease  tra])  is  often  quite  inadequate.  The  greatest 
trouble  generally  arises  'from  the  medium  size  estalj- 
lishment  as  the  large  packing  houses  and  the  largest 
hotels  generally  make  adequate  provision  for  grease 
recovery,  (irease  will  be  found  to  be  especialh'  trou- 
blesome if  discharged  into  sewers  which  are  sur- 
charged either  with  the  inflow  of  tidal  or  river  water 
or  through  being  inadeipiate  in  size.  In  such  cases 
the  grease  is  rapidly  congealed  and  coats  all  around 
the  pipe  greatly  reducing  the  carrying  capacity  of  the 
sewer  and  causing  frecjuent  o^bstructions.  With  a 
sewer  at  normal  flow  the  grease  is  carried  along  and 
congeals  in  such  thin  films  thai  it  will  scour  off  with- 
out much  trouble. 

In  designing  and  constructing  a  sewer  system  the 
sewer  engineer  must  take  into  consideration  the  un- 
usual and  unexpected  things  that  happen  and  see  that 
the  sewers  will  stand  tlu'  abuse  that  inevitably  oc- 
curs. Accidents  occur  in  industrial  establishments, 
and  there  is  an  ever  present  temptation  to  get  rid  of 
objectionable  and  even  dangerous  waste  by  the  quick- 
est method  and  if  it  can  l)e  got  down  the  sewer  it 
generally  goes  that  way.  \\  hen  a  fire  occurs  sewers 
are  often  overcharged  and  sometimes  chocked  with 
the  debris,  .'\fter  a  fire  ruined  buildings  are  ex- 
posed to  the  weather  for  king  i)eriods  waiting  insur- 
.■iiice  adjustment  or  decisions  about  rebuilding,  and 
materials  that  would  not  usually  find  their  wav  into 
a  sewer  system  drain  there.  .An  instance  that  came 
under  the  writer's  notice  was  a  large  i)aint  warehouse 
destroyed  by  fire  in  severe  winter  weather  and  before, 
the  debris  could  be  cleared  away  large  (|uantities  of 


oils,  varnisli  and  various  clieniirals  fdiind  their  way 
into  the  sewers. 

Facilities  for  Cleaning 

Sewers  built  in  :i  |>roper  way  of  the  riglit  ma- 
terials at  an  adecjuate  grade  sh<nild  be  self-cleansing, 
but  in  industrial  areas  may  re(|uire  occasional  flush- 
ing. Larger  sewers  on  flat  grades  sometimes  re- 
(|uire  cleaning  by  manual  labor.  Such  work  is  greatly 
facilitated  by  'building  manholes  of  adequate  size.  At 
one  time  the  Local  Government  Hoard  of  Great  Bri- 
tain insisted  on  the  bottom  chamber  being  six  feet 
in  length.  This  may  ajjjjcar  to  be  excessive  but  every 
manhole  ought  to  be  of  sufficient  size  to  allow  two 
men  t(j  stand  in  the  bottom,  as  this  is  often  neces.sary 
for  cleaning  ])urposes  and  in  the  event  of  a  sewer 
workman  being  overcome  by  gas  in  a  sewer  a  very 
small  manhole  makes  the  work  of  recovery  very  diffi- 
cult. In  very  large  sewers  it  will  be  found  to  he  a 
great  convenience  to  have  some  large  manholes  with 
side-  entrances  through  which  barrows  and  materials 
can  be  taken  into  the  sewers  and  work  done  without 
causing  any  obstruction  on  the  streets. 

J  he  treatment  of  industrial  waste  at  the  disi)osal 
plant  is  often  a  very  serious  problem  and  compli- 
cates the  question  of  sewage  disposal.  In  a  few  in- 
stances the  trade  waste  has  been  turned  to  good  ac- 
count and  made  to  assist  in  the  work  of  purification 
but  this  is  exceptional  and  in  many  other  cases 
manufacturers  are  compelled  to  give  their  waste  some 
preliminary  treatment  before  discharging  into  the 
sewers.  Where  such  preliminary  treatment  is  insist- 
ed upon  the  service  connection  should  be  provide<l 
with  an  insjiection  manhole,  to  enable  te^ts  to  he 
made  of  the  discharged  effluent ;  otherwise  it  is  diffi- 
cult to  know  whether  all  conditions  are  being  fulfilled. 
Year  by  year  chemistry  finds  a  wider  application  in 
industry  and  the  construction  engineer  and  the  en- 
gineer in  charge  of  sewer  disposal  must  be  prepared 
to  meet  new  conditions  as  they  may  arise. 


Canada's  Fuel  Problem 

A  Discussion  of  the  Question  by  Members 
of  the  Ottawa  Branch  of  the  Engin- 
eering Institute  of  Canada 

■'When  the  sum  total  of  heat  energy  represcntc*! 
in  Canada's  resources  of  .solid  fuels — coals  of  all  kinds 
l)eat  and  wood,  natural  gas,  crude  oil,  and  water  |)ow- 
ers,  is  considered,  it  will  he  seen  that  the  country 
possesses  sufficient  energy  for  heat  and  power  to 
.mswer  requirements  at  the  present  rate  of  use.  for 
a  period  considerably  over  fifty  thousand  years."  S<i 
declared  Mr.  15.  K.  Ilaanel,  H.Sc,  NLl'M.C.,  engineer 
of  the  mines  branch,  de.partment  of  mines,  at  tlie 
meeting  in  the  assembly  hall  of  the  \'ictoria  Memorial 
Museum  on  Dec.  7,  called  by  the  Engineering  In- 
stitute of  Canada  to  discuss  "The  Fuel  Situation  in 
Canada."  Mr.  Haanel,  who  took  as  his  jiart  of  the 
subject,  "Means  and  Ways  of  its  Improvement,"  was 
followed  by  Mr.  John  Murphy,  electrical  engineer 
to  the  department  of  railways  and  canals  and  the  rail- 
way commission.  His  subject  was  "Electric  Energy 
and  Its  Use  in  Heating."  Mr.  George  .\.  Mountain, 
of  the  railway  commission,  spoke  briefly  on  "The 
Transportation  of  Fuel  in  Bulk."  Dr.  Charles  Cam- 
sell,  deputy  minister  of  the  department  of  mines,  pre- 
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sided    and    introduced    the    speakers    with    a    few    re- 
marks on  the)  seriousness  of  the  fuel  situation. 

Problem  of  Distribution 

Dr.  Camsell,  in  introducini;'  the  sjieakers.  jiointed 
out  tiiat  fuel  problems  are  the  result  of  the  irregular 
distribution  of  the  coal  resources  of  the  world.  There 
were  enormous  resources  of  coal  within  Canada's  bor- 
ders, more  than  any  country  in  the  world,  with  the 
possible  exception  of  the  United  States  and  China, 
but  Canada  had  a  big  problem  in  distributing  this 
coal  to  its  centres  of  population.  The  coal,  he  said, 
was  in  the  extreme  west  or  east,  while  the  most  jxjpu- 
lous  provinces,  Ontario  and  Quebec,  were  witbf)ut  a 
commercial  supply. 

It  was  usual,  he  said,  to  look  upon  the  problem  as 
a  contest  between  the  American  and  Canadian  coal 
f:elds.  The  contest  was  still  on,  and  apart  from  the 
desirability,  from  the  naticmal  point  of  view,  of  suj)- 
l^lying  our  own  country  with  our  own  fuels,  there 
was  always  the  danger  from  one  cause  or  another 
of  United  States  coals  not  being  supj)lied  to  Ontario 
and  Quebec  in  sufficient  (|uantities,  i)articularly  in  the 
domestic  market. 

For  the  purpose  of  studying  these  i)roblems  and 
advising  on  the  solution  to  meet  them,  the  minister 
of  mines.  Hon.  Charles  Stewart,  had  appointed  a  com- 
mittee, of  which,  the  speaker  had  the  honor  of  being 
chairman.  In  order,  he  said  that  the  committee  might 
have  the  benefit  of  the  advice  and  suggestions  of  those 
interested  the  Ottawa  Branch  of  the  Engineering  In- 
stitute of  Canada  had  called  the  meeting. 

Canada's  Fuel  Resources 

Mr.  Haanel,  in  opening,  reviewed  the  fuel  resour- 
ces of  the  country.  He  said  that  the  fuel  resources 
of  Canada,  comprised  the  coals  of  British  Columbia, 
Albejrta  and  Saskatchewan  in  the  west,  the  coal  de- 
posits of  Nova  Scotia  and  New  Brunswick  in  the 
east,  the  large  areas  overlaid  by  peat  in  all  parts  of 
the  Dominion,  the  oil  and  natural  gas  fields  of  Ont- 
ario, New  Brunswick  and  Alberta,  and  the  standing 
forests.  If,  he  said,  by  fuel  resources,  is  meant  all 
sources  of  heat  and  energy,  then  he  would  add  the 
enormous  potential  energy  represented  in  the  develop 
ed  and  undeveloped  water  powers  distributed 
throughout  the  country.  Taking  these  total  resour- 
ces all  together,  here  was  sufficient  energy  for  heat  and 
power  to  answer  the  requirements  at  the  present  rate 
of  use  for  a  period  considerably  over  fifty  thousand 
years.  In  fact,  the  coal  resources  alone,  he  said, 
would  last  at  the  jiresent  rate,  for  well  over  thirty 
thousand  years. 

The  geographical  location  of  these  resources,  said 
the  speaker,  was  the  explanation  of  the  discussion  of 
fuel  problems  which  are  perplexing  so  many.  The 
wide  stretch  in  the  centre  of  Canada  was  i)ractically 
without  coal,  but  had  large  deposits  of  peat.  ( )ntari<) 
and  Quebec  also  had  large  resources  in  water  powers. 
This  portion  of  the  country  was  the  most  thickly 
populated. 

Backbone  of  Civilization 

"Mechanical  jjower  and  heat,"  he  said,  "more  tlian 
any  other  agencies,  are  the  l)ackbone  of  civilization. 
An  interruption  of  a  continuous  sujiply  will  throw 
multitudes  out  of  work,  and  if  of  continued  duration, 
make  life  itself  in  this  northern  climate  impossible." 

If  homes,  he  said,  could  not  be  heated,  industries 
would  not  matter.  For  this  reason  heating  should  be 
l)laced  ahead  of  power  requisitions. 

A  peculiar  aspect  of  the  cnimtry's  pro'l)lem  was  the 


twt)  great  different  problems  in  the  west  and  east.  In 
the  west,  there  was  an  overproduction  of  coals  of  all 
kinds,  while  in  the  east  a  real  difficulty  was  experienc- 
ed in  meeting  the  requirements  of  markets  which 
might  easily  l)e  created.  'J'his  situation  in  the  Avest 
was  \ery  further  aggravated  by  the  substitution  ol 
cheap  oils  for  ])urposes  for  which  British  L'olnmbia 
coals  were  formerly  used.  The  speaker  here  remark- 
ed that  patriotism  was  no  i)anacea  for  the  evil.  Jf, 
he  sai<l,  oil  could  be  imported  into  Canada  at  a  price 
which  i)ermitted  it  to  be  used  as  a  fuel  at  a  lower 
cost  per  heat  unit  than  coal,  then  it  was  economically 
right  to  import  and  use  it. 

Freight   Rates  a  Handicap 

I'rohiljitive  freight  rates,  ]Mr.  Ilaanel  said,  were 
tlie  reason  why  the  ((Uestion  could  not  be  solved  by 
sending  some  of  the  sur])lus  from  the  west  to  Ontario 
and  Quel)ec,  where  it  was  needed.  'I'he  freight  rates 
were  due  only  to  the  2.()00  mile  haul,  but  to  the  im- 
|)ossibility  of  l)alancing  freights.  Coal  cars  coming 
from  the  west  would  have  to  return  emi)ty.  Even  if 
the  freight  rates  were  cut  in  half,  it  would  be  a  ques- 
tfon  whether  the  western  dealers  could  seriously  com- 
pete with  the  American  collieries.  The  speaker  noted 
that  Manitoba  was  ra])idly  becoming  independent  of 
.\merican  coals  through  the  increasing  use  of  Alberta 
coals  for  l)oth  industrial  and  domestic  ])urposes.  The 
same  would  ai)ply  to  .Saskatchewan. 

The  area  covered  by  Ontario  and  Quebec,  Mr. 
Haanel  termed  the  "Acute  Fuel  .Area."  i'ractically 
all  the  coal  usejd  in  these  two  provinces  was  imported 
from  the  United  .States.  A  small  jtart  of  Quebec's 
requirements  of  soft  or  bituminous  coals  was  received 
from  Nova  Scotia;  but  outside  of  that,  all  the  coal 
used  by  both  provinces  was  imported  from  the  States. 

30  Million  Tons  Needed 

In  seeking  to  solve  the  i)roblem,  Mr.  Haanel  said 
that  the  total  requirements  of  Canada  for  a  year  was 
about  30,000,000  tons,  a  little  less  than  four  tons  per 
capita.  Of  this,  he  said,  nearly  60  per  cent  was  im- 
jiorted  frtmi  the  United  .States.  Anthracite  coal,  the 
annual  imports  of  which  amounted  to  about  3.000,000 
tons,  constituted  a  large  jiercentage  not  only  of  the 
total  coal  imported,  but  of  the  total  fuel  consumption 
of  Canada.  It  was,  he  said,  this  quantity  of  coal  with 
which  the  public  was  most  concerned  since  it  was  al- 
most entirely  for  heating  homes  and  in  some  instances 
public  buildings.  .Stune  suggestions  made  for  the  so- 
lution f)f  the  difficulty  were;  the  sul)stitution  of  west- 
ern coals  for  the  hard  and  soft  coals  required  for  do- 
mestic heating  and  industrial  purposes;  the  subsititu- 
tion  of  fuel  oil  for  domestic  heating,  and  the  use  of 
hydro-electric  energy  for  df)mestic  heating. 

High  Cost  of  Haulage 

These  suggestions  the  S])eaker  scouted  in  a  few 
words;  the  first,  that  of  substituting  western  coals 
for  the  imported  f)nes,  he  said,  was  impracticable  be- 
cause they  could  not  be  purchased  at  points  east  of 
Port  Arthur  on  account  of  the  exceedingly  high  cost 
of  haulage.  The  freight  rate,  he  said,  was  absolutely 
l)rohibitive  even  if  the  railways  reduce  it  to  the  ir- 
reduceal)le   minimum. 

Use  of  Fuel  Oils 

The  second,  that  of  using  fuel  oils,  he  said,  should 
not  be  relied  on  because  the  highest  authorities  had 
stated  that  the  anthracite  coal  deposits  of  Pennsyl- 
vania would  be  de])leted  within  80  years.  If  so  much 
alarm   was   manifested   by   the   reports   regarding  the 
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(lf|)lntion  of  coal  suijplies,  what  sliould  the  state  of 
iiiiiul  of  Canadians  he  concerning  fuel  oils,  of  which 
"aS  |)fr  cent  of  all  Canada's  re(|nirenicnts  was  imported 
— liractically  all  from  the  United  States — aijd  from 
a  source,  the  life  of  which  is  estimated  at  oidy  25 
years.  'I'his  source,  it  might  well  'be  imagined,  might 
he  cut  off  at  any  minute.  What  then  of  all  the  money 
iiuested  in  oil  hurning  heaters?  The  third,  that  of 
using  hydro  electric  energy  was  not,  the  sqeaker  said, 
impracticahle  in  the  same  sense  because  the  supply 
was  practically  continuous  and  inexhaustible.  Never- 
thele.ss,  he  said,  hydro  electric  energy  was  a  high 
grade  of  energy  -  being  the  con\  ersion  of  a  lower  form 
of  energy  into  a  higher  and  much  more  valuable  form. 
Ilence  this  form  of  energy,  whether  devehjped  from 
falling  water  or  other  means  would  cost  more  than 
heat  generated  through  the  burning  of  coal — at  least 
throughout  the  thickly  populated  districts  of  Canada. 
.\Ioreo\er.  said  the  speaker,  electrical  energy  should 
l)e  reserved  to  serve  the  best  interests  of  all  concerned 
— for  those  industries  to  which  its  use  was  indispen- 
sable. 

Use  of  Our  Own  Fuels 

I  he   Solution    Mr.    llaanel    i)Ut    forward,   as  being 

the  only  one  practical  was  the  utilization  of  Canada's 

own   high  grade  and  low  grade  fuels  and   the  use  of 

im])orted  fuels  in  the  mose  efficient  manner  |>ossihle. 

The  Canadian  fuels  to  he  used,  hv  said  to  reduce 
the  c|uantities  of  imi)orted  domestic  and  industrial 
coal,  vverei  the  bituminous  coals  of  Nova  Scotia,  the 
numerous  peat  bogs  of  tiie  ])rovinces  of  (Quebec  and 
Ontario,  and  the  standing  forests.  The  imjjorts  could 
be  still  further  reduced,  as  they  had  in  the  past,  by 
the  further  de,\elopment  of  the  water  powers  in  Ont- 
ario and  (Quebec. 

Nova  Scotia,  he  said,  could  increase  her  e.xjjorts 
of  coal  to  Quebec  to  a  maximum  of  one  and  a  half  to 
two  millions  of  tons.  The  coking  of  a  large  part  of 
this  by  a  plant  situated  at  'Montreal  and  the  inten- 
sive develoi)ment  of  peat  bogs  favorably  situated  with 
respect  to  short  rail  hauls  to  ])oints  of  large  con- 
sumption would  very  materially  reduce  the  annual 
requirements  for  anthracite  coal. 

Ontario's  Requirements 

Ontario,  on  the  other  hand,  while  not  buying  any 
anthracite  fri>m  the  United  States,  would  have  to 
buy  bitiuninous  coal.  The  supply  of  this  in  United 
States  was  (juite  large  and  might  be  considered  far 
from  exhaustion.  The  coking  oi  this  coal  in  a  plant 
situated  at  'J'oronto.  and  the  intensive  development 
<if  the  peal  bogs  in  Ontario  as  was  suggested  for  Que- 
bec, would,  he  thought,  eventually  eliminate  the  nec- 
essity for  Ontario  buying  .American  anthracite. 

Central  heating  jdants,  he  maintained,  should  be 
estai)lished  at  strategic  points  in  the  large  centres 
iif  population  and  hydro  electric  energy  be  substituted 
for  generated  energy  \\here\er  ])ossible.  This,  he 
said,  shonld  result  in  materially  reilucing  the  annual 
coal  i)ill  of  Ontario. 

In  conclusion  Mr.  Haanel  said  that  no  master  fuel 
policy  would  suit  every  individual  in  Canada,  and 
that  no  suggestions,  however  valuable  they  might  be. 
would  be  of  tile  slightest  use  without  the  whole-heart- 
ed suiipt)rt  of  the  people  of  Canada.  The  i)eople  should 
not  forget  the  lessons  of  l'>18  and  V)22.  There  might 
be  a  lull  in  the  storm,  but  it  would  surely  pass  this 
v\ay  again  and  with  increased  fury. 

Electric  Heating 

.Mr.  Murphy,  discussed  electric  heating  from  three 
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points  of  view:  that  of  the  nation,  the  individual  and 
the  power  company. 

I'rom  the  viewpoint  of  the  individual,  electric 
heating  was  desirable  for  convenience,  cleanliness  and 
low  fire  risk.  Installation  cost  about  the  same  as  a 
furnace,  and  hot  water  .sy.stem.  Ikit  with  electric 
heating  there  were  ncj  ashes,  no  furnace  man,  and  no 
yearly  worry  al)out  a  fuel  supjily.  When  heat  was 
required,  turn  on  the  switch.  The  C(msumer  would 
not  believe  that  the  system  was  economically  impcis- 
sible  for  the  very  good  reason  that  he  did  not  wish  to 
do  so. 

Views  of  Power  Company 

The  power  company  viewed  things  differently.  It 
was  easy  to  see  that  electricity  generated  by  steam 
or  other  means  than  water  ])ower  was  not  suitable  for 
use  in  heating  <jn  account  of  the  high  cost.  The  heat 
developed  by  the  electricity  is  only  about  f<»ur  per 
cent  of  that  generated  under  the  boilers  in  the  first 
place. 

The  capacity,  he  said,  of  a  hydro  electric  plant  de- 
pends on  the  flow  of  water  through  the  different  sea- 
sons of  the  year,  and  in  the  winter  this  is  usually  at  a 
minimum.  The  surplus  water  in  the  summer  con- 
stituted a  loss,  and  it  is  the  comjiany's  need  to  have 
their  ()ower  so  contracted  for.  that  it  will  all  be  used 
at  all  times.  Tlie  tariff,  therefore  is  made  so  that 
the  consumer  contracting  for  power  during  the  whfde 
year,  gets  the  cheapest  rate.  The  ne.xt  hnvest  is  the 
consumer  who  uses  jmwer  for  ctjoking  stoves,  irons, 
toasters,  vacuum  cleaners,  sewing  machines  and 
the  large  number  of  other  devices  used.  The  next  rate 
is  charged  to  users  of  lights,  who  use  them  more  in 
the  winter  than  in  the  summer.  The  highest  charge 
is  made  to  users  of  electric  heating  who  do  not  require 
any  in  the  summer  but  put  a  big  load  on  the  plant  in 
the  winter  time. 

Electric  Heating  a  Crime 
■'Heating  by  electricity  is  a  crime,"  were  the  words 
used  by  Mr.  Murphy.  In  the  first  place,  he  said  if 
100,000  horse  power  was  develojied  solely  for  the  pur- 
pose of  heating,  it  would  not  heat  one  fifth  of  the 
houses  in  Ottawa.  In  Italy  it  is  an  indictible  offence 
to  sell  an  electric  heater.  The  same  amount  of  heat 
retpiirel  to  heat  a  house  would  operate  100  sewing 
machines,  would  cut  6,000  cords  of  wood,  would  pump 
milli(nis  of  gallons  of  water  every  year,  or  transport 
twenty  people  200  miles  a  day. 

National  Point  of  View 

The  national  point  of  view,  said  Mr.  Murphy,  and 
illustrated  the  point  with  a  chart  showing  the  relative 
\alue  of  electricit\  and  the  amount  of  energy  wasted 
in  its  generation,  was  that  to  degrade  the  electricity  to 
use  it  for  heating  was  like  making  kitchen  utensils 
out  of  gold.  They  would  look  very  nice,  but  there 
would  not  be  enough  gold.  The  ciMi.servation  of  en- 
ergy electrical  for  industrial  expansion  in  its  many 
l)ranches  was  a  matter  of  national  interest. 

Transportation  Problem 
Mr.  (ieorge  .\.  Mountain,  in  a  brief  s])eech  re- 
viewed the  fuel  transportation  i)roblem.  He  took  the 
.\tlantic  coast  as  a  starting  point.  In  Xova  Scotia, 
he  said,  the  Sydney,  the  Fictou  and  Cumberland  dis- 
tricts supplied  domestic  and  steam  ct^I  to  the  pro- 
vinces of  Nova  Scotia.  New  Brunswick  and  Quebec, 
and  a  small  quantity  to  the  easterly  portion  of  Ontario. 

(ConiiniKd  on  pagr  1312) 
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Ventilation     Principles    and    Practice 

The    Importance  of  Ventilation  and  the  Systems   that  Are   Applicable  to 
Various  Types  of  Buildings— Standard  Requirements— Relationship 

of  Heating  and  Ventilation 


Continued  from 

The  ik'sigiiing  of  a  ventilating  installation,  whilst 
being  governed  by  general  principles,  is  also,  one 
niight  say,  controlled  by  the  important  question,  "Is 
ii  an  existing  building  or  is  it  one  proposed  or  in 
course  of  erection?"  I'o  take  the  latter  first  we  have 
for  guidance  general  princi])les  and  i)ast  experience 
ui)on  which  to  design  our  installation,  and  then  there 
remains  collaboration  between  ventilating  contractor, 
architect,  and  builder. 

To  commence  with  we  have  presumably  a  very 
c()m])lete  set  of  building  plans,  showing  clearly  the 
rooms  or  various  parts  of  the  building  to  be  dealt 
with  and  from  which  the  cubic  contents  may  be  ob- 
tained. In  addition,  one  should  obtain,  if  at  all  pos- 
sible, ])articulars  of  the  probable  use  of  each  part  of 
the  building,  and,  if  only  an  approximation,  the  num- 
ber of  i^ersons  likely  to  be  accommodated.  This  ena- 
bles a  comparison  to  be  made  between  volume  based 
upon  a  certain  number  of  changes  per  hour  and  vol- 
ume based  upon  a  certain  cpiantity  of  air  per  person 
per  hour. 

Volumes  giving  less  than  two  changes  per  hour 
are  not  advisable  owing  to  the  difficulty  of  obtaining 
effective  distribution  of  the  fresh  air.  At  the  same 
time,  the  \olume  may  be  kept  as  low  as  possible  com- 
mensurate with  providing  good  and  efficient  ventila- 
tion as  a  sure  means  of  kee])ing  capital  outlay  and 
running  costs  down  to  the  minimum.  Another  point 
of  importance  is  that  the  space  required  to  accom- 
modate the  plant  is  smaller. 

In  dealing  with  new  buildings — that  is,  buildings 
in  course  of  erection — greater  latitude  is  generally 
available,  and  within  reasonable  limits  one  can  state 
space  required,  position,  and  other  important  factors, 
and  arrangements  are  made  accordingly.  There  is, 
however,  occasionally  a  tendency  to  sacrifice  the  effi- 
ciency of  a  ventilating  installation  to  aesthetic  re- 
quirements or  to  make  the  provision  of  other  require- 
ments more  easy.  These  departures  from  original 
lay-out  are  to  be  deprecated  if  it  is  at  all  possible  to 
avoid  them,  for  they  will  invariably  lead  to  trouble 
and  need  for  adjustment  after  the  plant  is  started  up. 
To  remedy  defects  from  such  causes  can  be,  and  has 
been,  an  expensive  matter. 

Usually  with  new  buildings  the  space  available 
for  the  ])lant  is  stated,  and  the  chief  matter  ui)on 
which  negotiations  with  those  concerned  i)roceed  is 
the  run  or  lay-out  of  the  ducts,  or  flues,  for  the  con- 
veyance of  the  air  to  the  various  points  of  distribu- 
tion. Endeavors  to  introduce  obstructions  or  right- 
angle  bends  in  ducts  because  "they  look  better" 
should  be  very  strongly  resisted,  for  it  is  impossible 
to  produce  an  efficient  installation/by  so  doing,  and  it 
must  be  reniembered  that  every.,  such  obstruction  or 
bend  adds  to  the  running. gpsts,j.,,.^jj; 

Exfetin^^^ildings' 

In  dealing  wit^i  €5?'^|W3®.'1Jiuiidings  it  can  l>e  stated 
that  generally  the,- <}psis?ling'. of  an  installation  is  in 
some  respects ,  ^ifnpier,  although   the  actual  carrying 
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out  of  the  work  will  be  more  difficult  than  with  new 
buildings.  No  matter  how  good  the  drawings  of  a 
building  may  be,  the  design  of  a  ventilation  installa- 
tion for  an  existing  building  should  never  be  complet- 
ed without  close  inspection  of  all  parts  during  the 
time  the  building  is  actually  in  use.  This  is  a  far 
better  guide  to  the  requirements  than  merely  figuring 
upon  cubic  contents  or  number  of  persons,  although 
it  is  not,  of  course,  suggested  that  these  can  be  ig- 
nored. 

Having  inspected  the  building  and  ol)tained  the 
information  necessary  it  is  possible  to  approximate 
the  volume  per  minute  to  be  introduced,  which  at 
once  enables  one  to  state  approximately  the  sjiace  re- 
(|uired  for  the  acconmiodation  of  the  necessary  ])lant. 
From  this  also  is  obtained  the  approximate  sizes  of 
the  various  main  and  branch  ducts.  Then,  in  con- 
sidering where  the  plant  may  be  placed,  due  regard 
may  at  the  same  time  be  given  to  the  ])ossibility  i>r 
otherwise  of  getting  the  ducts  in  to  communicate  be- 
tween the  ])lant  and  the  points  of  distribution.  Con- 
sideration of  the  plant  position  cannot  usefully  l)e 
given  without  conjointly  considering  the  run  of  the 
ducts.  It  will  generally  be  found  to  save  time  and 
trouble  if  all  parts  comjjrising  the  installation  are  ap- 
proximated and  the  whole  job  mapped  out  in  rough 
outline  before  finally  setting  the  complete  job  out  in 
detail. 

Design  of  Distribution  Ducts 

The  designing  and  proportioning  of  the  air  dis- 
tribution ducts  has  a  very  important  bearing  on  a 
complete  installation,  and  this  may  be  summarised 
as  follows  : — • 

(1)  Efficiency  of  installation  in  regard  to  ventila- 
tion as  distinct  from  power  consumption. 

(2)  Capital  outlay. 

(3)  Silent  operation. 

(4)  Cost  of  running  the  installation. 

Under  the  first  heading  great  care  should  l>c  ex- 
ercised to  see  that  the  ducts  are  constructed  smoothly 
inside  without  obstruction  to  cause  eddy  currents  of 
the  air  and  so  loss  of  effective  j^ressure.  The  ducts 
must  be  correctly  pro])ortioned  so  that  each  branch 
will  carry  the  requisite  amount  of  air  to  the  various 
points  of  distril)ution.  All  bends  or  changes  in  direc- 
tion to  the  air  flow  should  be  made  easy  and  gradual. 
Where  the  path  of  the  air  has  to  be  turned  through 
an  angle  of  90  degrees,  the  back  or  outside  of  the  bend 
must  be  curved  and  the  inside  of  the  bend  must  be 
curved  or  throated,  such  throat  to  have  a  radius  not 
less  than  equal  to  the  breadth  of  the  duct.  This  ap- 
plies whether  the  duct  is  circular,  square,  or  rectangu- 
lar. All  joints  in  ducts  should  be  close-fitting  and 
made  air-tight  throughout  the  system.  Ducts  should 
always  be  constructed  of  galvanised  sheet  iron  unless 
it  is  desired  to  adopt  the  more  expensive  method  of 
galvanising  after  manufacture.  Black  or  unprotected 
sheet  iron  or  steel  should  never  be  used  in  a  ventilat- 
ing job,  because  in  course  of  time  the  surface  becomes 
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oxidised  and  flakes  off,  with  the  result  that  the  flakes  at  their  respective  speeds  may  be  obtained  from  the 

are   distril)uted   about    the   system,  which    might   be  same  size  or  frame  of  machine,  but  there  will  be  a 

very   objectionable,   as,   for   example,   if  the   air   were  reduction  in  the  cost  of  the  combined  set  of  fan  and 

being  delivered  to  an  hotel  dining  room  or  restaurant,  motor  in  the  second  example  compared  with  the  first. 

Camit  1  OutI  ^^  ])reviously   mentioned,  if  silent  operation  of  the 

^                      11         I        1  system  is  important  then  high  velocities  of  air  movc- 

y\s   wdl   be   ai)parent,    the    smaller   the   ducts   arc  n^^^t  must  not  be   used,  and  as  a   useful  guide  for 

made  the  lower  the  capital  outlay,  not  only  owing  to  ^jient  operation  the  velocity  figures  given  in  the  tabic 

tlu'  lower  cost  of  the  ducts  themselves,  but  also  by  ^lay  be  followed. 

\  irUie  of  the  fact  that  they  will  be  simjjler  to  install. 

Tarticularly  does  the  lattet  remark  apply  to  existing  Heating  and  Selection  of  Heaters 
luiildings.  Nevertheless,  with  a  given  building  and  A  ventilation  installation  in  a  factory  building  is 
necessary  volume,  the  duct  dimensions  cannot  eco-  often  used  to  advantage  as  a  heating  installation  in 
noniically  be  reduced  below  certain  limits  because  of  the  cold  weather  by  introducing  warmer  air.  '  This 
the  effect  upon  silent  running  and  power  consumed  is  termed  indirect  heating.  In  office  and  public  build- 
to  run  the  |)lant.  In  installations  for  factories  and  ings  this  is  also  done,  but  not  so  fre<|ueiitly.  In  this 
works  buildings  silent  o])erati()n  is  not  generally  a  case  the  building  would  be  heated  by  a  method  in- 
niatter  of  importance,  and  in  such  cases  the  velocity  dependent  of  the  ventilation,  such  as  hot-water  rad- 
of  the  air  can  be  higher  than  in  office  and  public  build-  iators,  and  the  air  su])]>licd  for  ventilation  is  slightly 
ings.  warmed,  or  "tempered"  as  it  is  termed. 

'Ihc  frictional  resistance  of  a  duct  varies  as  the  When  in  cold  weather  the  air  of  a  ventilation  in- 
square  of  the  velocity.  In  other  words,  if  we  assume  stallation  is  to  be  warmed,  means  to  obviate  "dry 
a  duct  that  will  carry  a  quantity  of  air  at  1,000  lineal  'ifat"  should  be  taken.  If  the  installation  c<miprises 
ft.  ))er  minute  velocity  for  a  loss  of  1  in.  w.g.,  and  com-  «"  a'""  washer  or  wet  filter  this  provides  a  ready 
pare  this  with  a  duct  having  half  the  cross  sectional  '"fans  to  achieve  the  object.  In  this  case  the  air  is 
area  and  carrying  the  same  volume,  therebv  involving  warmed  sufficiently  by  the  pre-heater.  so  that  when 
a  velocilv  of  2.000  lineal  ft.  per  minute,  then  the  loss  t'""  air  comes  into  contact  with  the  water,  evaporation 
would  he  4  in.  w.g.  With  a  given  volume  the  i)ower  "f  water  takes  place  and  the  humidity  of  the  air  is 
varies  directly  as  the  water  gauge,  so  that  in  the  cases  thereby  increased.  The  air  then  passes  through  an- 
cited  it  would  take  four  times  the  power  to  get  the  ".t'l'^r  t""  <i'>a'  heater  (or  "re-heater."  as  it  is  some- 
same  volume  through  the  smaller  pipe  as  compared  '""*-'«  called)  and  raised  to  the  desired  temi>erature. 
with  the  larger.  It  will  be  seen  that  consideration  of  ''  '"•'^  <"ial  temperature  is  governed  by  the  object  to 
velocity  of  air  movement  throughout  the  system  is  ^'^  achieved,  that  is.  whether  it  has  merely  to  be  "tem- 
essential.  pered"  or  whether  it  has  to  be  rai.sed  sufficientiv  in 

For  best  results  in  office  and  public  buildings  the  temperature  to  heat  the  building  also.                      " 

figures  set  out  hereunder  may  be  regarded  as  a  useful  ,    J'°\''  ^^'''^'"^  mcdnm   we  are   really   limited   to 

gui.le,  and  should  circumstances   make  it  impossible  ''"|  ^^'f^'r  '''  -'^team-preferably  of  low  pressure-c.r- 

to  do  otherwise   the   higher   figures   should   never  be  l^"'''"^',''  ^'^Vi'V*^     radiators,  of  which  there  are  a  num- 

exceeded                            '  "'"         well-known   designs  eminently   suited   to  the 

Velocity  of  air  purpose.     It  is  undesirable  to  have  the  temperature 

Lineal  ft.  per  niin.  »f  the  heating  surface  in  excess  of  about  250  deg.  F.. 

In  intake  from  fresh  air  to  primary  or  pre-heater         1,000  as   higher   temperatures   couse   carbonization   of   dust 

Through  primary  heater  1.000-1,600  particles  and  organic  matter  in  the  air.  and  unpleas- 

I  hrouKi    mam    heatniff   battery    1,000-1,000  »       i    _  •        r.        •            »    i   ^      ^u        •     • 

Tl,rouKh  main  air  ducts   . . . .  .^ 1,000-1.500  ^''K''f°'  '^  "f^.'-"  '"iparted  to  the  air  in  consequence. 

Thronsh    oiitlct.s    (depending    on    height    and  ^  "^  operation  of  a  hot-water  system  for  the  heat- 
width   of  room)    200-400  ers  does  not  require  the  skilled  attention  desirable  or 

Through  exhaust  ducts   1,000  neces.sary  with   steam,  and  as  a  consequence   under 

In  factory  installations  a  velocity  of  2,400  to  2,600  certain  circumstances  it  has  an  advantage,  but,  on  the 
lineal  ft.  per  minute  is  used  for  main  ducts.     It  will  other  hand,  a  much  larger  heating  surface  has  to  be 
be    ani)reciated    that    it    fre(|uently    ha]»i)ens    that    for  jirovided    when    hot    water    is    used    compared    with 
f.'ictory  buildings  the  capital  cost  can  become  of  great-  steam.    The  scpiare  feet  of  heating  surface  with  steam 
er  consideration   than  in   the  case  of  office  or  public  may   be   reckoned   as   roughly   one-half   to   two-thirds 
liuildings,  because  factory  buildings  are  so  frequent-  of  that  necessary  for  hot  water  to  produce  the  same 
ly  on  specially  cheap  rates  for  power  and  it  becomes  temperature  rise  on  a  given  volume  of  air.     This  is 
good  policy  to  reduce  capital  cost  in  .spite  of  increased  effected  by  the  higher  temperature  diflfcrence  between 
|)ower  consumption.     Smaller  ducts  with  air  at  con-  the   steam    inside   the   radiators  and    the   air   external 
se(|Uenl  higher  velocity  not  only  reduces  the  cost  of  thereto,  and  also  the  latent   heat  of  steam   given   up 
the  ducts  but  afso  directly  affects  the  cost  of  the  fan  when  the  change  of  state  takes  ])lacc  from  steam  to 
and  motor  to  drive  it.     I'or  a  given  volume,  the  high-  water;  in  other  words,  when  condensation  takes  place. 
er  the  resistance  against  which  the  fan  has  to  deliver  t\     ■          t 
this  volume  the  smaller  the   fan  required.     Also,   it  ^"«  Design  of  Heaters 
operates  at  a  greater  speed  or  revolutions  per  minute.  '"  designing  heaters,  two  things  have  to  be  con- 
and  this  affects  the  cost  of  the  motor  when  direct-  sidered :     (1)   Space  required,  and    (2)   resistance  to 
coupled  fan  and  motor  are  used.  flow  of  air  throu.gh  the  heater.     Heaters  are  arranged 
The    following    figures    taken     from     well-known  'i  stacks,  and  the  number  of  stacks  necessary  to  pro- 
makers'  list  will  illustrate  the  point  dearly:—  duce  a  desired  temperature  rise  will  dei)end  upon  the 
R.  I'.  M.    \  olume.         \V.  G.       H.  H.  P.  velocity  of  air  through  the  heater  at   which  it  is  de- 
,15  in.  dia.  fan         400          lii.ooo          i,>4  in.         e;/.  sired  to  operate.  '  Hereunder  is  given  a  table  to  illus- 
30  in.  dia.  fan         000         19.000         2      in.        u  trate  the  variations  which   may  be  made  in  the  ar- 
It  will  be  found  that  a  motor  for  the  above  powers  rangement  of  a  heater  to  achieve  the  same  result. 
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Steam  5  lb.  per  square  incli  gauge  pressure. 

Air   enlerii\j;  heater   at  :!0   deg.   F.   in   all   cases. 

No.  of  scc- 

V  elocitv          Final  Condensa-  tions  ])er        Total 

of  air        lenip.  tion  of     stack  for        sq.  ft.  of 

Nil.   ol        tlirougli      (legs.  steam  per  10,000  cub.    heating 

.Stacks         lieater.        Fahr.  sq.  ft.  lbs.   ft.  per  min.  surface. 

1  200       81  .05      80        860. 

2  1,100       81  1.89      15       322.5 

3  200      117  .56      80      1,730. 

3  600      115  1.09      27       870.75 

4  1,200      115  1.63      14       602. 

5  1,800              lis  1.96                9                 483.75 

The  above  table  serves  to  illustrate  the  greater 
efficiency  from  the  i)oint  of  view  of  heat  transfer 
wlien  workinfif  at  the  higher  velocities,  and  the  conse- 
(inent  saving  in  radiation  surface.  On  the  other  hand, 
the  increased  velocity  of  the  air  and  necessary  great- 
er number  of  stacks  increase  the  resistance  to  the  flow 
of  air  through  the  heater,  and  causes  greater  power 
consumption  by  the  fan.  It  must  be  rememl^ered  at 
all  times  that  the  resistance  (and  consequently  the 
])ower  required)  varies  as  the  square  of  the  velocity. 
A  single  stack  heater  would  seldom,  if  ever.  l)e  used 
for  a  greater  temperature  rise  than  30  degrees  be- 
cause of  its  low  efficiency  if  the  air  is  passed  through 
at  a  lower  velocity  for  higher  temperature  rise.  The 
second  ])art  of  the  above  table  particularly  emi)ha- 
sizes  the  advantages  of  the  higher  velocity  due  to  the 
much  higher  average  condensation  per  square  foot  of 
surface.  The  average  condensation  is  increased  so 
imich  because  of  the  big  increase  in  the  condensation 
()l)tained  on  the  first  stack,  viz.,  the  one  which  the  air 
l)asses  through  first. 

The  following  gives  the  condensation  i)er  square 
foot  on  the  first  stack  relating  to  the  six  lines  of  the 
above  table : — 

1 65  4   1.39 

3 2.04  5    2.17 

3    05  0    2.54 

It  will  be  seen  that  a  fairly  wide  variation  is  pos- 
sible in  a  heating  battery  to  obtain  the  same  result, 
and  therefore  is  of  considerable  assistance  when  there 
are  limitations  of  space  in  which  to  put  the  plant. 

Air  Cleaning 

For  best  ventilation  it  is  desirable  that  means 
should  be  |)rovided  to  cleanse  the  air  of  dust  and  other 
impurities  before  it  is  distributed  about  the  building. 
Various  means  have  from  time  to  time  been  adopted 
to  do  this,  and  undoubtedly  the  best  method  is  the 
type  of  air  washer  now  in  general  use.  This  consists 
essentially  of  bringing  the  air  into  contact  with  a 
large  volume  of  water,  generally  in  a  finely  divided 
state.  Wet  surfaces  are  also  provided  over  which 
the  air  is  compelled  to  travel.  There  are  a  number 
of  air  washers  on  the  market  at  the  present  time,  all 
claiming  to  be  e(|ually  efficient  as  filters.  Generally 
the  variance  is  in  constructional  details,  and  the 
choice  of  any  pal'ticular  washer  really  becomes  a 
question  of  ])rice  and  personal  preference.  Points  to 
be.  looked  for  are  robust  construction  and  protection 
against  rust  and  corrosion  ;  etifective  spraying  nozzles, 
and  efficiency  of  the  means  to  filter  the  water  where 
it  is  recirculated  l^y  means  of  a  puinp. 

Selection  of  Fans  and  Motors 

The  multiblade  fan  is  undoubtedly  the  type  of  fan 
mostly  in  use  at  the  present  time  on  account  of  its 
higher  efficiency  and  more  silent  operation.  For  eco- 
nomical reasons  it  should  always  be  the  aim  to  select 
a  fan  that  will  fulfil  the  required  duty  at,  or  very  near. 
its  rated  capacity  for  hi.ghest  efficiency.     When  silent 


operation  is  an  important  consideration,  the  installa- 
tion should  be  ,so  designed  that  the  total  resistance  to 
the  air  is  not  more  than  1  in.  to  1J4  i"-  w.g.,  and  the 
l)erii)heral  siieed  of  the  fan  not  much  more  than  3.000 
lineal  ft.  ])er  minute — preferably  less.  Fans  should 
oe  carefully  and  properly  balanced  with  moving  parts 
of  robust  construction  and  l^earings  of  ample  length 
with  good  oiling  surfaces.  P'ans  may  be  arranged  for 
direct  coupling  to  motors,  or  they  may  be  driven  by 
belt.  Where  sjjeed  control  is  possible,  this  should  be 
])rovided.  When  a  direct  current  electric  supi)ly  is 
available  speed  control  is  best  obtained  by  "shunt 
control."  In  such  cases  the  motor  is  primarily  de- 
signed to  run  at  the  minimum  speed  of  the  range  of 
speed  specified,  and  by  the  oi)eration  of  "shunt  con- 
trol" the  speed  of  the  motor  is  increased  with  prac- 
tically no  change  in  the  efficiency  of  the  machinj.  An 
alternative  method  is  "series  control,"  where  the 
motor  is  designed  for  the  maximum  speed  and  the 
si)eed  is  reduced  by  insertion  of  resistance  in  the  elec- 
tric circuit.  This  method,  however,  is  wasteful,  and 
except  in  the  case  of  small  fans  and  motors  shoirld 
not  be  used. 

For  exhausting  air  the  pnipeller  type  of  fan  is 
generally  adopted,  but  they  are  only  efficient  when 
drawing  direct  from  the  room  or  building  without 
the  interposition  of  long  lengths  of  duct.  The  pro- 
peller tv))e  of  fan  is  unsuital)le.  and  uneconomical  for 
overcoming  greater  resistance  than  about  }i  in.  w.g. 
rroiH'ller  fans  may  be  arranged  with  direct  ctmpled 
motor  or  for  belt  drive.  Where  direct  coupling  is 
used  the  motor  is  usually  su])ported  frf>iii  the  fan  ring 
or  frame,  and  the  fan  propeller  is  mounted  direct  on 
to  the  motor  shaft. 

Ozone 

Before  concluding,  reference  may  be  made  to  the 
increasing  and  beneficial  use  which  is  being  made  with 
ozone  in  ventilating  installations.  Ozone  is  a  chang- 
ed or  endothermic  form  of  oxygen.  Oxygen  exists  in 
air  everywhere,  but  ozone,  owing  to  its  greatly  en- 
hanced oxidising  properties,  is  only  found  in  the  at- 
mosphere where  impurities  do  not  exist  and  where 
nothing  is  causing  pollution  with  consequent  absorp- 
tion of  ozone. 

Apparatus  is  manufactured  for  the  production  of 
pure  ozone  by  electrical  means  and  imparts  an  agree- 
able and  refreshing  odor  to  air  and  renders  air  health- 
ful, minimising,  if  not  destroying,  the  spread  of  cer- 
tain diseases.  Ozone  has  been  proved  to  be  of  great 
value  in  destroying  smells  from  the  kitchen,  smok- 
ing-rooms, public  conveniences,  and  the  like.  It  has 
also  been  used  with  marked  eflfect  in  the  destruction 
of  smells  created  by  manufacturing  i)rocesses,  but 
here  greater  concentration  of  ozone  would  generally 
be  used  than  is  ordinarily  recptired  for  general  ven- 
tilation. 

We  have  |)reviously  referred  to  ventilation  by  re- 
circulation, and  in  such  systems  the  use  of  ozone  has 
l)een  f  ound  to  have  very  considerable  value.  The 
cost  of  running  an  ozone-producing  ])lant  is  only  a 
very  small  fraction  of  the  toal  cost  to  run  a  com- 
|)lete  ventilating  plant.  The  use  of  ozone  v^•ill  often 
enable  a  better  ventilation  result  to  be  obtained  with 
a  smaller  volume  of  air  than  could  be  obtained  with 
a  larger  volume  without  ozone. 

It  is  hoped  that  the  foregoing  notes  will  be  found 
of  some  little  assistance  to  give  guidance  on  general 
lines  when   questions  of  ventilation  have   to  be   con- 

Continucd  on  page  1212) 
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What  is  the  Significance  of  Road  Tests  ? 

The  Gathering  of  Experimental  Data  Relating  to  Road  Materials — 

Necessity  for  Taking  Certain  Factors  into  (Consideration 

When  Interpreting  Results 

By  F.  N.  JACKSON 

lli'fnrc   the  American    Society   tor    Municipal    ImprovemrnlK 


It 


'I'lu-  art  of  testing  road  materials  has  by  no 
means  attained  the  ])erfection  of  an  exact  science. 
Some  of  the  tests  now  in  use  were  first  j^roposed  and 
adopted  many  years  ago  when  the  necessity  for 
ade(|nate  |)rehminary  research  was  not  realized  quite 
so  much  as  it  is  to-day.  The  result  is  tliat  certain 
tests  have  been  firmly  established  by  custom  and 
long  usage  which  arc  admittedly  weak  in  some  i)ar- 
liculars.  The  so-called  Deval  abrasion  test  for  rock 
and  the  "tensile  strength  ratio"  determination  for 
concrete  sands  are  typical  exam])les.  Because  these 
tests  are  not  technically  perfect,  however,  is  no  rea- 
son why  they  should  not  l)e  used,  'i'hey  can  be  made 
to  serve  a  very  useful  purpose,  provided  the  en- 
gineer understands  wherein  the  tests  are  weak  and 
makes  due  allowance  for  his  interpretation  of  the 
results. 

The  very  rapid  changes  within  the  past  few  years 
in  the  design  and  types  of  pavements  in  use,  caused 
by  changes  both  in  the  volume  and  character  of 
Irat'lic,  likewise  continually  call  for  modifications  in 
testing  methods  to  meet  new  conditions.  As  an  illus- 
tration of  this  i)oint,  the  cementation  test  for  rock 
may  be  cited.  This  test  was  used  cpiite  extensively 
in  the  days  of  water-bound  macadam  road  construc- 
tion but  is  now  practically,  obselete.  The  standard- 
ization of  tests  is  at  best  a  slow  process  and  when 
one  considers  the  frequency  with  which  new  condi- 
tions arise,  it  is  not  surprising  that  some  of  our 
methods  of  tests  have  failed  to  attain  the  jierfection 
which  certain  critics  seem  to  expect. 

Availabilty  of  Material 

Another  point  wiiich  is  overlooked  frecjuenlly  in 
studying  test  data  is  tlie  question  of  availability  of 
material.  Although  this  is  a  luatter  primarily  for 
the  specification  writer.  ex])erience  has  shown  that 
many  specilications  contain  re<(uirements  which  can 
not  be  met  with  any  available  material.  It  is  well, 
therefore,  that  the  engineer  be  familiar  with  the 
range  in  quality  as  shown  by  test  results  of  all  ma- 
terials which  could  compete  with  those  which  he  is 
examining. 

Looking  at  the  ])roposition  fnim  another  angle,  a 
third  essential  requirement  is  that  he  be  familiar 
witii  service  results  obtained  with  materials  similar 
to  tho.se  in  which  he  is  interested.  This  |iarticidarly 
api)lies  to  such  naturally  occurring  products  as  rock, 
sand,  gravel,  etc.  The  proper  selection  of  such  ma- 
terials in  any  case  can  only  be  made  by  studying 
the  test  data  in  the  light  of  all  of  the  service  indica- 
tions which  it  is  ix)ssible  to  obtain.  Likewise,  in  tiie 
camination  of  tests  of  manufactured  materials  such 
as  Portland  cement,  paving  brick,  etc.,  it  is  desir- 
able that  the  engineer  know  something  of  the  i)re- 
vious  service  and  characteristic  weaknes.ses,  if  any, 
of  the  particular  jjioduct  he  is  investigating.  For 
instance,  he  may  know  of  a  certain  mill  which  may 
be  grinding  cement  so  as  just  to  pass  the  specifica- 


tions. He  would  naturally  scrutinize  results  of  fine- 
ness tests  on  this  ])roduct  more  carefully  than  where 
he  is  reasonably  sure  from  j)ast  ex|)erience  that  the 
mill  is  well  within  the  limit. 

It  will  be  seen  from  the  above  that  to  pass  judg- 
ment intelligently  on  the  results  of  laboratory  tests 
is  not  quite  so  simple  as  might  be  supposed.  Sum- 
ming up  briefly,  anyone  who  would  make  the  best 
use  of  such  information  must  know  ent)Ugh  about  the 
methods  of  tests  employed  to  be  able  to  apply  rea- 
.sonable  tolerance,  he  must  be  familiar  with  the  gen- 
eral character  and  range  in  quality  of  all  available 
materials,  and  he  should  know  something  of  the  pre- 
vious service  rendered  by  similar  materials  in  the 
type  of  construction  involved. 

A  brief  discussion  of  some  of  the  more  commonly 
used  non-bituminous  road  materials  along  the  line's 
suggested  alK)ve  follows : 

Portland  Cement 
Portland  cement  is  probably  the  most  univer- 
sally used  of  all  of  the  manufactured  materials  em- 
ployed in  the  construction  of  roads.  There  is  hardly 
a  street  or  highway  of  any  kind  built  in  which  cement 
is  not  used,  either  in  the  base  or  surface  course 
of  the  pavement  or  in  the  construction  of  drainage 
structures,  curbs,  etc.  The  present  requirements  of 
the  Bureau  of  Public  Roads  specify  that  all  cement 
used  in  Federal  Aid  construction  must  be  tested  re- 
gardless of  the  amount  involved.  Practically  all  port- 
land  cement  is  now  manufactured  under  the  .speci- 
fications and  is  tested  by  the  methmls  i»rescribed  1)y 
the  American  Society  for  Testing  Materials.  Several 
years'  experience  in  testing  this  material  has  con- 
vinced the  writer  that  although  these  methods  of 
tests  are  far  from  perfect  they  arc  sufficiently  accur- 
ate when  properly  conducted  to  detect  inferior 
cement.  The  words  "properly  con<lucte<r'  are  used 
advisedly  because  there  are  many  laboratories  which 
are  unfortunately  carrying  on  routine  tests  of  cement 
in  an  incorrect  manner.  Throughout  this  paper, 
however,  it  will  be  assumed  that  the  lal>oratorv 
methods  in  use  conform  to  the  best  practice,  and  that 
what  variations  in  results  are  obtained  are  due 
rather  to  inaccuracies  in  the  test  itself  than  to  care- 
lessness or  ignorance  on  the  part  of  the  laboratory. 
The  present  specification  limits  for  ]>ortlan<l  cement 
have  been  set  so  low.  particularly  as  regards  tensile 
strength,  that  there  should  be  no  difficultv  for  any 
standard  brand  projjcrly  manuf.ictured  to  meet  the 
re<|uirements.  For  this  rea.son.  the  writer  would  be 
inclined  to  adhere  rigidly  to  the  present  .\merican 
Society  for  Testing  .Materials'  requirements,  except 
possibly  ill  the  case  of  the  fineness  test  where  a  I 
per  cent,  tolerance  is  permissible  to  cover  unavoid- 
able variations  in  testing. 

In  this  connection  it  is  well  in  interpreting  fineness 
test  results  to  he  .sure  that  a  standardizeil  cement 
sieve    was   used,      tentent    N\>.   ilXVmesh    sieves    now 
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on  llie  in.-irkel  arc  apt  lo  \ary  as  imicli  as  3  per  cent, 
from  tlie  true  value.  .All  re[)<)rts  of  fineness  tests 
should  indicate  tliat  the  result  has  heen  corrected 
and  should  f^\\'v  the  correction  factor.  The  U.S. 
Bureau  of  Standards  will  standardize  cement  sieves 
for  a  nominal  charjje.  Results  of  tests  for  time  of 
set  are  usually  well  within  s[)ecification  limits.  Due 
to  the  large  personal  ecjuation  involved  in  this  test. 
no  significance  should  be  attached  to  variations  with- 
in the  limits.  About  the  only  value  the  test  has  is 
to  detect  a  flash,  set.  If  a  flash  is  reported,  however, 
the  cement  should  positively  not  be  used  until  it  has 
been  thoroughly  re-tested  and  found  to  be  O.K.  A 
word  also  about  the  soundness  test  may  not  be  amiss. 
A  mere  rejiort  of  unsoundness  by  the  laboratory  is 
not  suflicient  cause  for  rejection.  Unsoundness  is 
caused  by  the  hydration  of  an  excess  of  free  lime 
which  produces  disintegration  in  the  cement  by  rea- 
son of  its  increase  in  volume.  If  a  cement  showing 
such  unsoundness  is  stored  for  a  period  of  two  or 
three  weeks  prior  to  use,  the  chances  are  that  the 
lime  will  air  slake  and  thus  become  inert.  Cements 
therefore  which  are  unsound  when  first  tested  should 
always  be  held  for  a  sufificient  period  to  allcnv  this 
slaking  to  occur,  after  which  they  should  be  re- 
tested  and  if  sound,  accepted  for  use. 

The  strength  and  durability  of  concrete  depends 
fvdly  as  much  on  the  character  of  the  aggregates  used 
as  on  the  cjuality  of  cement.  For  this  reason  a  num- 
ber <oi  tests  have  been  devised  and  requirements  es- 
tablished for  both  fine  and  coarse  aggregates  for  the 
various  types  of  construction. 

Fine  Aggregates 

Fine  aggregates,  that  is,  sand,  stone  screenings, 
or  combinations  thereof,  are  usually  subjected  in  the 
laboratory  to  four  routine  tests :  grading  or  me- 
chanical analysis,  silt  content,  mortar  strength,  and 
color  test  for  organic  impurities.  This  is,  of  course, 
in  addition  to  tests  of  the  concrete  fabricated  from 
the  aggregates  being  investigated.  A  discussion  of 
the  significance  of  these  laboratory  tests  as  they 
apply  to  the  use  of  sand  for  concrete  road  construc- 
tion will  serve  to  call  attention  to  some  points  which 
are  not  always  appreciated  by  engineers.  The  grad- 
ing of  the  concrete  sand  is  an  important  considera- 
tion apart  from  any  other  test.  If  the  sand  is  too 
fine,  a  weak  mortar  and  a  low  resistance  to  wear  will 
be  ])roduced.  If,  on  the  other  hand,  it  is  too  coarse, 
a  harsh  open  mix  difficult  to  work  and  with  a  con- 
secjuent  ten<lency  towards  the  use  of  too  much  water 
will  result.  The  average  specification  for  sand  con- 
trols the  grading  within  safe  limits.  The  trouble 
has  been  that  many  engineers  look  upon  the  test  for 
mechanical  analysis  as  secondary  to  the  strength  test 
and  are  inclined  to  waive  the  former  if  the  strength 
be  within  the  s  pecification  requirement.  A  know- 
ledge of  the  relations  existing  lietween  the  various 
tests  would  show  that  many  sands  much  too  coarse 
for  satisfactory  use  in  concrete  will  show  very  high 
strength  ratios.  Results  of  the  strength  test  under 
these  conditions  are  very  misleading,  because  of  the 
natural  assumption  that  the  higher  the  strength  the 
better  the  sand.  The  point  to  be  emphasized  here 
is  that  the  strength  test  should  only  be  considered 
in  conjunction  with  the  grading.  If  this  is  done,  the 
strength  of  the  sand  for  any  given  grading  will  be 
an  indication  of  its  quality.  Thus,  for  a  normally 
graded  concrete  sand  ;  that  is,  one  showing  about  20 
l)er  cent,  coarser  than  a  No.  20  sieve,  a  strength  ratio 


of  KX)  i>er  cent.,  indicates  satisfactory  qnalit)'.  A 
lower  strength  is  an  indication  either  of  the  presence 
of  some  deleterious  substances  such  as  organic  mat- 
ter or  that  the  sand  grains  are  of  poor  quality.  An 
unusually  high  strength  invariably  indicates  a  very 
coarsely  graded  sand.  The  color  test  for  organic 
impurities  alone  is  only  an  indication  of  danger  be- 
cause there  are  substances  found  in  concrete  sands 
such  as  lignite,  small  particles  of  coal,  etc.,  which 
show  an  unfavorable  reaction  and  are  still  entirely 
harmless.  If,  however,  the  sand  when  normally 
graded  shows  low  strength,  the  chances  are  that  the 
substances  causing  the  color  are  of  a  harmful  nature. 
If,  on  the  other  hand,  the  normally  graded  sample 
shows  a  low  strength  and  no  organic  impurities,  the 
trouble  is  undoubtedly  due  to  poor  quality  of  grains. 
'J'ests  for  silt  content  are  usually  positive  indications, 
especially  if  the  determination  has  been  made  by 
weight.  Presence  of  silt  in  any  sand  which  is  to  be 
used  in  a  concrete  surface  exposed  to  wear  is  of 
course  undesirable  for  this  fine  material  tends  to 
work  to  the  surface  and  greatly  weaken  it.  The  us- 
ual specification  allows  a  limit  of  3  per  cent.,  and 
in  concrete  road  construction  it  is  seldom  wise  to  ex- 
ceed this  limit.  The  term  "silt"  in  this  connection 
is  used  to  cover  only  the  material  lost  in  the  elutria- 
tion  or  washing  test.  It  is  usually  composed  of  clay, 
Itjam  or  excessively  fine  sand,  considerably  finer  than 
a  No.  200  sieve.  Ordinarily  fine  sand  passing  a  100- 
inesh  sieve  is  not  harmful  in  amounts  less  than  10 
per  cent,  providing  the  silt  content  is  low. 

Coarse  Aggregate 

Stone,  gravel  or  slag  which  is  to  be  used  in  the 
construction  of  concrete  pavements  should,  in  addi- 
tion to  being  structurally  sound,  posses  sufficient  re- 
sistance to  wear  to  withstand  the  abrasive  action  of 
traffic.  This  is  particularly  true  in  the  case  of  city 
streets  which  are  subjected  to  an  appreciable  steel- 
tired  traffic.  The  most  commonly  applied  test  for 
coarse  aggregates  is  the  Deval  abrasion  test.  It  was 
designed  originally  for  use  in  testing  macadam  stone. 
The  need  for  some  form  of  test  for  quality  of  coarse 
aggregate  led  to  its  ado])tion  for  this  purpose  in 
spite  of  the  fact  that  there  are  many  engineers  who 
believe  that  it  was  wrong  in  principle  when  used 
in  this  connection.  The  test  can  be  applied  either 
to  stone,  slag,  or  gravel.  The  methods  of  testing, 
however  are  somewhat  dififerent  so  that  the  results 
are  not  directly  comparable.  Opinion  diflfers  as  to 
the  proper  test  limits  to  apply  when  selecting  aggre- 
gates for  pavements.  Many  concrete  roads  construc- 
ted of  stone  with  a  percentage  of  wear  as  high  as 
6.5  or  even  7.0  have  given  good  service.  As  in  the 
case  of  other  materials,  however,  the  best  available 
aggregate  should  be  used  and  it  is  for  the  purpose 
of  comparing  available  materials  that  this  is  of  par- 
ticular value.  Although  as  stated  above  there  is  no 
direct  relation  Ijetwecn  the  results  of  abrasion  tests 
of  stone,  gravel  and  slag,  numerous  laboratory  tests 
have  shown  that,  in  general,  these  materials  when  of 
approximately  equal  quality,  will  show  results  in  the 
ratio  of  about  1 :3  :2.  That  is,  gravel  with  a  percent- 
age of  wear  of  15  and  slag  with  a  jjercentage  of 
wear  of  10  will  be  of  appro.ximately  the  same 
quality  as  stone  with  a  percentage  of  wear  of  5.  It 
will  be  observed  that  no  reference  is  here  made  to 
the  French  coefficient  of  wear.  Testing  engineers 
are  now  practically  unanimously  in  favor  of  aband- 
oning this  term.     It  really  has  no  added  significance, 
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being  merely  the  quotient  obtained  by  dividing  the 
constant  40  by  the  percentage  of  wear.  It  is  rather 
difficult  to  discontinue  the  use  of  the  term,  however, 
because  almost  all  highway  engineers  are  accustomed 
to  think  only  in  terms  of  coefficients.  With  regard 
to  tolerances  which  should  be  allowed  when  inter- 
preting this  test,  it  is  probable  that,  in  general,  the 
test  is  not  accurate  to  less  than  0.5  per  cent,  for 
stone  or  1  per  cent,  for  slag  or  gravel,  the  difference 
being  due  to  the  fact  that  stone  is  usually  more  uni- 
form than  either  of  the  other  aggregates.  Such  a 
liberal  tolerance  is  made  necessary  simply  because 
the  test  can  not  be  depended  upon  to  give  results 
with  any  greater  degree  of  accuracy.  Many  attempts 
have  been  made  to  improve  the  method,  but  so  far 
none  of  them  has  been  adopted  as  standard. 

Although  stone  may  be  tested  for  hardness, 
toughness,  etc.,  in  addition  to  the  abrasion  test,  the 
writer  believes  that  the  latter  is  sufficient  control 
when  the  material  is  to  be  used  for  concrete  aggre- 
gate. In  the  case  of  stone  to  be  used  in  the  con- 
struction of  bituminous  macadam  or  bituminous  con- 
crete roads,  however,  the  toughness  test  has  been 
found  to  be  of  value.  In  the  case  of  gravel,  uni- 
formity of  quality  is  the  most  essential  requirement. 
This  means  freedom  from  soft,  disintegrated  frag- 
ments and  an  impact  test  has  been  developed  for  de- 
termining the  percentage  of  such  fragments  in  a 
gravel  .sample.  Sufficient  data  has  not  as  yet  been 
accumulated  to  permit  setting  any  test  limits.  For 
slag,  density  is  the  chief  requisite.  To  determine 
this,  a  test  for  weight  per  cubic  foot  of  crushed  slag 
is  made.  The  usual  requirements  specify  a  weight  of 
75  lbs.  per  cubic  foot  for  pavements.  Many  good 
slag  concrete  roads  have  been  built,  however,  with 
slag  running  as  low  as  70  lbs.  to  the  foot.  It  would 
seem,  however,  that  this  is  about  as  low  as  one 
should  go  until  further  information  regarding  the 
use  of  light  slag  in  pavements  is  available.  The 
Bureau  of  Public  Roads  has  constructed  and  is  now 
testing  an  experimental  concrete  pavement  in  which 
a  large  number  of  samples  of  stone,  gravel  and  slag 
of  widely  varying  characteristics  are  used.  The  re- 
sults of  this  test  should  throw  considerable  light  on 
this  important  question. 

Grading  of  Coarse  Aggregate 
The  proper  grading  or  size  of  coarse  aggregate 
will  depend  on  the  type  of  construction.  Practice 
as  regards  concrete  pavements  varies  in  different 
parts  of  the  country,  a  maximum  size  of  2^  in.  be- 
ing allowed  in  many  of  the  eastern  states.  The 
chances  are  that  the  maximum  size  is  not  an  ex- 
tremely important  factor  provided  the  aggregate  is 
well  graded  from  coarse  to  fine.  A  sample  showing 
anywhere  from  50  to  75  per  cent,  retained  on  a  screen 
intermediate  in  size  between  the  largest  and  the 
smallest  may  be  said  to  be  satisfactorily  graded.  The 
maximum  size  of  2  in.,  which  is  allowed  in  Pennsyl- 
vania, New  Jersey,  etc.,  is  largely  due  to  the  added 
cost  of  further  crushing  the  very  hard  and  tough 
trap  rock  quarried  in  this  section.  Experience 
so  far  seems  to  indicate  that  the  large  stone  is  satis- 
factory. 

In  applying  tolerances  in  connection  with  results 
of  grading  tests,  it  has  been  the  custom  in  the  past 
to  allow  a  variation  not  to  exceed  5  per  cent,  larger 
than  the  minimum  size,  which  is  usually  J4  '"•  This 
is  all  right  in  theory  but  does  not  work  out  very  well 
in  practice  because,  as  i?  well  known,  stone,  in  gen- 


eral, retained  on  a  J^-'"-  revolving  plant  screen  will 
often  contain  as  much  as  1  5  per  cent,  passing  a 
laboratory  screen  of  same  size.  Likewise,  the  effi- 
cient working  of  some  gravel  pits  require  that  the 
coarse  aggregate  carry  considerable  "tolerance"  ma- 
terial. Purdue  University  recently  conducted  a 
series  of  tests  to  determine  to  what  extent  the  so- 
called  "tolerance"  material  was  harmful,  resulting  in 
the  conclusion  that  as  high  as  15  per  cent,  might  be 
allowed  without  seriously  affecting  the  strength  of 
the  concrete.  The  principal  consideration  affecting 
control  tests  for  grading  of  aggregates  is  that  the 
material  run  fairly  uniform  day  to  day.  This  is  us- 
ually determined  by  testing  with  a  set  of  field 
screens  right  on  the  job  or  at  the  producing  plant. 
One  additional  point  in  connection  with  screen  an- 
alyses of  aggregates  should  be  mentioned.  Some 
specifications  call  for  the  material  to  be  the  product 
of  the  crusher  passing  a  revolving  screen  with  open- 
ings of  a  certain  size,  say,  3  in.,  and  to  be  retained 
on  a  revolving  screen  with  openings  of  a  certain 
.size,  say,  1  in.  Everyone  who  has  had  experience 
with  crushing  plant  practice  will  realize  how  uncer- 
tain such  a  specification  is.  There  are  so  many  fac- 
tors which  influence  the  size  of  a  stone  product,  such 
as  the  speed  and  angle  of  the  screen,  amount  of 
moisture  on  the  stone,  etc.,  that  the  only  safe  plan  is 
to  specify  that  samples  of  the  products  be  of  definite 
size  as  determined  by  laboratory  screens.  Knowing 
these  requirements,  the  quarry  man  can  adjust  his 
equipment  so  that  they  can  be  complied  with.  It 
will  be  found  that  this  is  a  much  safer  plan  than 
to  be  compelled  to  accept  aggregates  simply  because 
they  were  produced  in  a  plant  having  screens  of  cer- 
tain specified  size. 

Stone  for  Macadam 
Turning  now  to  stone  to  be  used  in  macadam  con- 
struction, we  find  not  only  the  abrasion  test  but  the 
toughness  test  and  sometimes  the  hardness  test  used 
in  examining  the  material.  In  a  macadam  road,  the 
stone  being  held  in  place  by  a  more  or  less  non- 
rigid  binder  is  not  su])ported  on  all  sides  to  the  same 
extent  as  the  coarse  aggregate  in  concrete.  I'or  this 
reason  there  is  more  chance  for  the  individual  frag- 
ments to  wear  in  the  macadam  type  and  con- 
sequent a  greater  necessity  for  a  tough,  durable 
stone,  especially  under  heavy  traffic.  The  engineer 
is  justified,  therefore,  in  taking  only  the  best  avail- 
able stone  and  the  laboratory  may  often  be  of  con- 
.siderable  assistance  to  him 'in  making  his  selection. 
Good  practice  does  not  in  general  command  the  use 
of  stone  for  bituminous  macadam  where  the  per  cent. 
of  wear  is  more  than  5.5.  The  toughness  likewise 
should  be  at  least  6.0.  For  mixed  bituminous  con- 
crete, a  per  cent,  of  wear  of  not  more  than  5.0  and  a 
toughness  of  at  least  S  is  usually  required.  The  type 
of  stone  should  also  be  taken  into  consideration. 
Many  engineers  specify  a  lower  percentage  of  wear 
for  trap  or  granite  than  for  limestone  for  a  given 
construction.  This  is  done  because  the  trap  and 
granite  are  naturally  much  harder  than  the  lime- 
stone, so  that  a  trap  showing  a  percentage  of  wear 
greater  than  normal  is  likely  to  be  disintegrated  or 
otherwise  to  be  of  inferior  quality  to  the  limestone 
even  though  the  actual  wear  as  shown  bv  the  test 
is  the  same.  Type  is  also  an  important  "considera- 
tion if  water-bound  or  plain  macadam  construction 
is  used.  It  is  well  known  that  certain  tvpes,  such 
as  the  quartzite,  gneiss,  schists,  etc.,  will"  not  bond 
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on  the  road  and  for  this  reason  they  should  be  used 
in  the  wearing  course.  Simple  determination  of  type 
of  road  is  all  that  is  necessary  in  this  case,  which 
is  partly  the  reason  why  the  so-called  "cementation 
test"  for  rock  is  not  now  used  to  any  great  extent. 
Gravel  for  Surfacing 

The  testing  of  gravels  for  road  surfacing  is  con- 
fined largely  to  a  washing  test  to  determine  the  per- 
centage of  clay  present  and  a  mechanical  analysis  to 
determine  the  grading  of  the  sand  and  gravel  from 
the  maximum  size  down  to  dust,  with  the  gravel 
fraction  weighing  about  two-thirds  of  the  total.  Just 
enough  clay  should  be  present  to  act  as  a  binder. 
The  amount  of  clay  to  be  allowed  will  depend  on  the 
character  of  the  gravel,  ranging  from  as  little  as  pos- 
sible in  some  limestone  gravels  to  as  high  as  10  to 
15  per  cent,  by  weight  in  pure  quartz  gravels.  The 
maximum  size  will  vary  with  condition,  but  as  a  rule 
should  not  be  placed  at  more  than  two-thirds  the 
depth  of  the  course  when  the  gravel  is  to  be  used 
as  a  base  and  not  more  than  IJ^  in.  for  topping.  The 
tendency  recently  has  been  for  smaller  gravel  in  the 
top.  In  order  to  control  the  quality  of  gravel  for 
wearing  course,  an  abrasion  course  is  sometimes 
specified.  Although  when  two  or  more  available 
deposits  are  under  consideration  it  is  certainly  ad- 
visable to  take  the  one  in  which  the  best  grade  of 
stone  occurs,  it  is  not  usually  economically  justifi- 
able to  reject  local  in  favor  of  imported  material 
supply  on  the  score  of  an  abrasive  test.  For  this  rea- 
son the  writer  would  be  inclined  to  waive  this  re- 
quirement under  ordinary  conditions  provided  the 
material  was  otherwise  satisfactory.  Due  to  the  wide 
range  in  grading  of  the  a\erage  gravel  pit,  it  is 
essential  that  rather  liheral  toUerances  be  allowed 
if  the  road  is  to  be  built.  For  instance  it  is  hardly 
practical  to  reject  pit  run  material  which  varies  from 
50  to  75  per  cent,  retained  on  the  y^-'m.  screen.  It  is 
simply  impossible  in  the  case  of  most  pits  to  secure 
material  which  will  run  any  more  uniform  than  this. 
Again,  if  a  specification  calls  for  a  10  per  cent,  clay 
content,  some  tolerance,  say  5  per  cent.,  may  be  al- 
lowed. It  is  seldom  wise  to  allow  a  clay  content  in 
any  case  in  excess  of  20  per  cent. 
Paving  Brick 

About  the  only  test  to  which  vitrified  paving 
brick  is  now  subjected  is  the  standard  rattler  test. 
This  test  has  been  used  a  great  many  years  and  has 
given,  in  general,  entire  satisfaction,  although  the 
writer  believes  that  it,  in  common  with  many  other 
tests,  can  be  improved.  About  the  only  point  to 
which  attention  should  be  called  here  is  the  effect  of 
size  and  type  of  brick  on  the  rattler  loss.  It  is  known 
that  re-pressed  brick  will  lose  slightly  less  than  wire 
cut  brick  of  equal  quality  due  to  rounded  edges  of 
the  former.  Likewise,  3-in.  brick  will  show  a  some- 
what greater  percentage  of  wear  than  4-in.  brick  of 
equal  quality  due  to  the  greater  number  of  linear  in- 
ches of  edges  in  proportion  to  weight  which  are  ex- 
posed to  wear.  In  the  absence  of  specific  data,  one 
would  probably  be  safe  in  allowing  a  1-in.  differ- 
ential in  favor  of  the  wire  cut  type  over  the  re- 
pressed and  a  1  to  2  per  cent,  differential  for  a  3-in. 
over  a  4-in.  brick. 

Stone  Block 

Considerable  trouble  has  in  the  past  been  ex- 
perienced in  the  testing  of  stone  block  chiefly  be- 
cause of  the  attempt  to  apply  the  macadam  stone 
tests  in  this  material.     The  writer  has  discussed  this 


point  a  number  of  times  and  it  will  not  be  necessary 
to  go  into  details  in  this  paper.  Suffice  it  to  say  that 
the  Deval  abrasion  test  is  not  accurate  enough  to 
differentiate  between  the  variuos  grades  uf  granite 
block  on  the  market  except  in  a  very  rough  way.  In 
other  words,  in  using  this  test,  no  attention  should 
be  paid  to  a  few  tenths  of  a  per  cent,  variation.  The 
test  will  indicate  the  presence  of  soft,  inferior  stone 
and  this  is  about  as  far  as  it  can  be  dejiended  upon. 

Conclusion 

In  a  paper  of  -this  length,  it  is  of  course  impos- 
sible to  go  very  much  into  the  details  of  this  impor- 
tant subject.  It  is  hoped,  however,  that  enough  has 
been  covered  to  indicate  the  major  points  to  be  con- 
sidered. The  object  of  the  paper  is  to  show  the 
necessity  of  taking  certain  things  into  consideration 
when  interpreting  test  data  and  when  setting  speci- 
fication limits  for  materials.  The  fact  that  tiiese 
things  are  not  always  considered  is,  the  writer  be- 
lieves, the  principal  reason  for  much  impractical  in- 
terpretation of  lal)oratory  results.  It  is  largely  a 
question  of  mutual  understanding,  and  the  writer 
sincerely  hopes  that  this  paper  will  contribute  at 
least  slightly  towards  clearing  up  some  of  the  doubt- 
ful points. 

Canada's  Fuel  Problem 

(Continued   from   page   1205) 

In  New  Hrunswick.  the  Minto  district  shipped 
coal  to  New  Brunswick  and  Quebec. 

Ontario  and  Oucbec,  he  said,  import  considerable 
from  the  United  States  at  various  points  of  the  border. 

In  Saskatchewan,  Mr.  Mountain  said,  the  districts 
of  Estevan  and  I'ienfait  supplied  coal  to  Saskatchewan 
and    Manitoba. 

In  Alberta,  the  principle  mining  points  were :  ter- 
ritory around  Lethbridge,  Kipp,  Taber  and  Grassy 
Lake  ;  Drumheller  district ;  Brazeau  district ;  Edmon- 
ton district,  including  Cardiff,  Clover  Bar,  Camrose. 
Dinant,  Roundhill  and  Tofield ;  Mountain  district,  in- 
cluding Mountain  Park,  Lovett,  Coalspur  and  Brule ; 
the  Canmore  and  Banghead  districts.  All  these  dis- 
tricts, he  said,  ship  domestic  and  steam  coal  through- 
out the  prairie  provinces  and  also  to  points  in  British 
Columbia. 

Other  districts,  such  as  the  Crow's  Nest  group, 
were  divided  between  Alberta  and  British  Columbia. 
These  were;  Bellevue,  Blairmore,  Ilillcrest,  Coleman. 
Michel,  Fernie,  etc.,  from  which  points  coal  was  ship- 
ped both  westerly  and  easterly. 

In  British  Columbia  the  Merritt  district  on  the 
Kettle  Valley  Railway  including  such  mines  as  Mer- 
ritt, Nicola,  Penticton  and  Coalmount  shipped  to  the 
various  interior  as  well  as  coastal  points  of  British 
Columbia. 

On  the  Pacific  Coast,  there  were  a  number  of  mines 
in  Vancouver  Island  which  supplied  the  requirements 
of  the  island  as  well  as  up  and  down  the  coast. 


Ventilation  Principles  and  Practice 

(Continued   from  page  1208) 

sidered.  Technicalities  have  purposely  been  avoided, 
as  these  properly  belong  to  the  technical  man,  and, 
moreover,  justice  could  not  be  done  to  the  theoretical 
or  technical  considerations  of  any  one  part  of  a  ven- 
tilation, such,  for  instance,  as  fans  or  ducts,  with- 
out occupying  considerably  more  space  than  has  been 
taken  in  these  notes  for  a  general  resume  of  the 
subject. 


THE    CONTRACT    RECORD 


1213 


The  Contract  Record's 


Weekly  House  Suggestion  No.  49 


Our  house  subject  this  week  is  an  interesting 
study  in  the  better-class  type  of  residence.  This  house 
was  completed  recently  on  Edgar  Ave.,  Toronto,  for 
Mr.  J.  E.  Davies  and  incorporates  a  number  of  excel- 
lent features  readily  apparent  to  the  reader  in  the  re- 
produced  plans   below. 

The  exterior  construction  is  rug  brick  on  the  first 
storey,  with  stucco  on  tile  above.  All  windows  are 
of  the  casement  type,  and  the  roofing  is  wooden  shin- 
gles, stained  a  moss  green.  The  main  entrance  is  very 
simply  treated  and  has  a  brick  base.  The  large  living 
room  to  the   right  is   the  feature   of   the  ground   floor 


a  seiparate  entrance  at  the  rear  on  the  rear  porch,  thus 
making  it  possible  to  gain  access  from  the  house  with- 
out going  outside.  The  flooring  throughout  this  main 
floor  is  of  red  oak,  with  the  exception  of  the  kitchen 
and  pantry,  which  are  laid  with  pine.  Trim  is  in  oak. 
The  upstairs  layout  requires  little  explanation.  The 
rooms  are  all  large  and  are  all  located  immediately  off 
the  square  hall.  The  two  front  bedrooms  have  private 
entrances  on  the  main  bathroom.  Both  bathrooms 
have  tile  walls  and  floors  and  the  flooring  throughout 
the  balance  of  this  storey  is  of  red  oak,  as  downstairs. 
The  trim,  however,  is  birch,  stained  mahogany. 


layout.  This  room  runs  the  full  width  of  the  house, 
28  ft.,  and  is  equipped  with  a  fireplace  in  the  rear 
wall.  The  sun  room,  to  the  right  of  the  living  room, 
is  enclosed  entirely  in  glass,  with  full  length  French 
glass  doors  at  the  front.  The  reproduced  plan  immedi- 
ately suggests  to  the  reader  the  feature  of  convenience 
of  layout  incorporated  by  the  designer  and  needs  no 
further  comment.  The  coat  room  at  the  rear  of  the 
main  hall  is  equipped  with  a  wash  basin.  The  kitchen 
and  pantry  arrangement  is  ideal,  being  readily  acces- 
sible to  the  dining  room  and  well  isolated  from  the 
living  room.    The  large  two-car  garage  at  the  left  has 


The  basement  plan,  not  shown,  iocorporates  a 
beautiful  large  billiard  room  finished  in  cypress  and 
equipped  with  a  large  fireplace  of  brick  construction. 
This  room  is  immediately  under  the  living  room  and 
is  exactly  the  same  size  as  the  latter.  There  is  a  W.  C. 
situated  convenient  to  the  billiard  room.  The  balance 
of  the  basement  is  taken  up  with  laundry,  boiler  room 
and  coal  bins.  There  is  a  separate  entrance  from  the 
outside  on  the  laundry. 

Mr.  J.  \V.  Siddall,  architect,  Confederation  Life 
Building,  Toronto,  was  the  designer  of  this  home. 
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HEPBURN 

Belt  or  Motor  Driven 

CENTRIFUGAL  PUMPS 

Hepburn  Centrifugal  Pumps  are  manufactured  in  sizes  and  types  to  meet  every  re- 
quirement.   They  can  be  furnished  either  belt  or  motor  driven  and  with  open  or  closed 

type  impeller.  Many  ingenious 
features  are  embodied  in  their  con- 
struction which  increase  their  effi- 
ciency and  lengthen  their  life.  The 
suction  and  discharge  flanges  are  at 
the  same  level  and  on  opposite 
sides  of  the  casing,  which  is  hori- 
zontally split.  This  eliminates  the 
necessity  for  breaking  pipe  lines. 


Simplex    and    Duplex    Reciprocating 
Pumps — Steam,    Belt    or    Motor    Driven 

Hand  Winches 

The  single  purchase  type  shown  is 
typical  of  all  Hepburn  Hand  Winch- 
es, they  are  also  made  for  double 
purchase.  They  are  strongly  built 
in  our  own  shops — a  guarantee  of 
workmanship  that  all  users  of  Hep- 
burn equipment  will  appreciate. 

JOHN  T.  HEPBURN  LTD.  S^,S 

18-60  Van  Home  St.,  TORONTO,  ONT. 
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Complete  Service 

in  the  design  and  const  rue t ion  of 

STEAM  POWER  STATIONS 

HYDRO-ELECTRIC 
DEVELOPMENTS 

TRANSMISSION  SYSTEMS 

RAILROAD  SHOPS 

LOCOMOTIVE  TERMINALS 

PASSENGER  TERMINALS 

ELECTRIFICATION 


INDUSTRIAL    PLANTS 
OF  EVERY  CHARACTER 

DwiGHT  P.  Robinson  &  Co. 

H'llh  v,/inA  If  ConxahJatrJ 
WESTINGHOLSr.  CHURCH.  KRRR  ftf  CO    I-c 


HYDRO-ELECTRIC  DEVELOPMENTS 

As  specialists  in  the  development  of  hydro-electric 
XJL  properties,  we  offer  a  complete  service,  including 
preliminary  investigations  and  reports,  design,  construc- 
tion and  installation  of  all  equipment;  or  we  are  pre- 
pared to  serve  as  constructors  alone,  building  from  the 
plans  of  other  engineers  and  co-operating  with  them  to 
the  fullest  extent. 

To  those  having  hydro-electric  work  under  consider- 
ation, we  suggest  a  discussion  of  the  question  with  our 
engineers. 


Dl^R 


Dmwt  H  RovooN 


DwiGHT  P.  Robinson  &  Company 

INCORPOIIATED 

ENGINEERS    AND    CONSTRUCTORS 

With  Which  is  Consolidated 

WESTINGHOUSE.   CHURCH,    KERR   ct   CO.,  Inc. 

DOMINION  EXPRESS  BUILDING 

MONTREAL,  QUEBEC 

NEW  YORK  CHICAGO  YOUNGSTOWN  DALLAS  LOS  ANGELES 


RIO  DE  JANEIRO 
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Acid    Proof   Fans 

Sturtevant,   B.    F.    &   Co. 

Air    Washers         ^     „    „ 

Sturtevant,   B.    F.    &   i-o. 

Architect's   Supplies 
Geo.    Vincent 

Aluminum  ,  .     •     j 

H.     Mueller     Mfe.     Co..     Limited 
Spielm«n    Agencies    Regd. 

Architectural     Iron 

Northern    Architectural     Iron 

Works 
Canada    Wire    &   Iron    Goods    Co. 
McGregor    &    Mclntyre 

Ash    Hoists 

Canadian    Linlc-Belt    Co. 

Asphalt 

Imperial     Oil    Company,     Ltd. 

Beam    Spans 

Hamilton    Bridge    Works    Co. 
MacKinnon    Steel    Company 
Sarnia    Bridge    Company 

Bearing    Metal  .... 

H.     Mueller    Mfg.     Co.,    Limited 

Blades 

Shunk    Mff.    C». 

Blast    Hole    Drills 

Hopkins    &    Co.,    Ltd.,    F.    H. 
Mussens    Limited 
Revis,    William    A. 

Blast  Gates 

Sturtevant,  B.   F.  &  Co. 

Blocks    (Wire    and    Manila    RoDc) 
Clyde    Iron    Works    Sales    Co. 
Hopkins    &    (  o..     Ltd..    F.    H. 
Leckie  Co.,  John 

Blowers   and   Compressors 

(^anadifl^     KIow*     a"H     Forge    Co. 
Sturtevant,  B.   F.   &  Co. 

Boilers 

Hamilton    Co.     Wm. 

Inglis     Company,     John 

Mussens    Limited 

Waterous    Engine    Works    Co. 

Boiler     Inspectioa 

Trades    Labor    Branch    Deot 
Public     Works 

Books     (Technical     ) 

Walker     Co.,     Frank     A. 

Boxes — Junction 

Standard     Underground     Cable 
Co.,    of    Canada.    Limited 

Brick    Dryers 

Canadian    Blower   and    Forge    Co. 
Brick    Machinery    &    Supplies 

Hepburn,    Ltd..    John    T. 

Wettlauter    Bros..     Limited 
Brick 

Don   Valley    Brick    Co. 

interprovinciai     brick    Co. 

York    Sandstone    Brick    Co. 

Bridges 

Hamilton    Bridge    Works    Co. 
Horton    Steel     Works.     Ltd. 
Standard    Steel    Construction    Co. 

Bridges    (Steel) 

Canadian    Ues   Moines   Steel   Co. 

Hamilton    Bridge    Works    Co. 

Horton    Steel    Works 

McGregor    &    Mclntyre 

MacKinnon    S'teel    Company 

Sarnia    Bridge    Company 
Buckets 

Canadian    Austin    Machinery 

Canadian    Link- Belt    Co. 

Canadian    Mead-Morrison    Co. 

Hopkins    &    Co..    Ltd.,    F.    H. 

Mussens    Limited 

Orton     &     Steinbrenner     Co. 
Building    Materials 

Britnell,     Limited 

Canadian    Link- Belt    Co. 

Lefroy     Engineering     Co.,H.     C. 

Oakley    &    Sons    Geo. 

Rogers    Supply    Co. 

Sundard    White   Lime   Co. 

Vitrifi»*d     Clay     Pipe     Publicity 
Bureati 
Building    (Steel) 

Standard   Steel    Construction    Co. 


Cable 

Dominion    Wire    Rope    Co..    Ltd. 
Greening    Wire   Co..    B. 
Wttsiiens    I.imii^H 
Standard    Underground    Cable 
Co..    of    Canada    Ltd. 

Cars — Steel    Body 

MacKinnon     S'teel     Comrianv 
Mussens    Limited 

Cars — Freight 

Canadian    Equipment    Co. 

Car    Wheels 

Canada    Iron    Foundries 

Carrier    Systems 

Canadian    Link- Belt    Co. 

Castings — Grey     Iron 
Canada    Iron    Foundries 
Hamilton    Co..    Wm. 
Hepburn,    Ltd..    John    T. 
H.     Mueller     Mfg.     Co..     Limited 

Caulking  Tools 

H.     Mueller     Mfg.     Co.,     Limited 

Cement 

Britnell    &    Company 

Cement  Gun 

Cement   Gun   Co. 

Cement    Hardener 

Canada    Cement    Co. 

Dominion    Paint    Works 

Rogers    Supply    Co. 
Spielman    Agencies    Rerf. 
Cement   Waterproofing 

Dom.    Tar    &    Chemical    Co..  Ltd. 

Imperial    Oil    Company,    Ltd. 
Spielman    Agencies    Regd. 
Centrifugal     Pumps 

Canadian    Austin    Machinery 

Canadian     Hlo^ver    &     Forge    Co. 

London    Concrete    Machrv.    Co. 
Chains 

Canadian    Link-Belt   Co. 
Chemists 

Canadian     Insoection     &    Testing 
Laboratories 
Chimneys 

Horton    Steel    Works 

Summerhays     &     Co..     Wm. 

Vitrified     Clay     Pipe     Publicity 
Bureau 
Clamshell     Buckets 

Canadian    Austin    Machinery 

Orton     &     '^trinbrenner     Co. 
Coaches,     Passenger 

Canadian    Equipment   Co. 
Coal    Crushers 

Orton    &    Steinbrenner    Co. 
Coal    Handling    Apparatus 

Canadian    Austin    Machinery 

Canadian    Link- Belt    Co. 

Canadian     Mead- Morrison    Co. 

General     Products     Co. 

Koehring    Co..    of   Canada 

Turnbull    &    Co..    Harvard 
Concrete    Block    Machinery 

London    Concrete    Machinery    Co. 

Wcttlaufer    Bros..    Limited 
Concrete      Carts 

London   Concrete    Machinery   Co. 

Wettlaufer     Bros..     Limited 
Concrete   Culvert    Pines 

Dominion    Concrete    Company 
Concrete    Machinery 

Canadian    Austin    Machinery 

Koetiring    Co.,    of    Canada 

London    Concrete    Machinery    Co. 

Mussens    Limited 
Concrete     Mixers     and     Appliances 

Canadian    Austin    Machinery 

Hopkins   &    Co.,    Ltd.,    F.    H. 

Koehring    Co.,    of    Canada 

Mussens    Limited 

Turnbull    &    Co..    Harvard 

Wettlaufer     Bros..    Limited 
Concrete   Hardener 

Spielman    Agencies    Regd. 
Concrete   Sewer   Pipe 

Dominion    Concrete    Company 
Conduits 

Canadian     Johns- Manville    Co. 

Conduits    Company.    Limited 

National    Corduit    Company 

Vitrified     Clay     Pipe    Publicity 
Bureau 


Conduits    (Wooden    Pressure 
Creosoted 
Pacific    Coast    Pipe    Co. 

Contractors 

Anglin-Norcross,     Limited 
Cape    &    Company,    E.    G.    M. 
("astcllani     Construction     Co. 
S.    E.    Dinsmore 
Gore,    Nasmith    &    Storrie 
Kilmer    &    Barber 
Lumsdcn    Engineering    & 

Transport    Co. 
MacKinnon    S'teel    Comuanv 
McAuliffe.    W.    J.    &    Co. 
McLeod.    Norman    T  td. 
Patterson    Electric    Co. 
i'hompiion    liros. 

Contractors'    Bonds 

United    States    Fidelity    & 
Guaranty    Company 

Contractors'    Plant    &    Supplies 
Ball    Engine    Co. 
Canadian    Austin    Machinery 
Canadian    Equipment   Co. 
Canadian     Link- Belt    Co. 
Canadian     Mead  Morrison     Co. 
Clyde   Iron   Works   Sales   Co. 
Dake    Engine   Co. 
Dominion    Road    Machry.    Co. 
Erie    Steam    S'hovel   Co. 
Gartshor«,    John   T. 
General     Products     Co. 
Hamilton    Bridge    Works    Co. 
Hepburn,    Ltd..    John    T. 
Koehring    Co..    of    Canada 
London    Concr'-te    M^chrv.    Co. 
McGovern,  I.  J. 
Mussens    Limited 
Orton    &    Steinbrenner    Co. 
Thew    Shovel    Co. 
Turnbull    &    Co..    Harvard 

Conveymg    Appliances 
Canadian    Austin    Machinery 

Mussens    Linnled 

Cranes.    Travelling   and    Locomotive 
Ball   Engine   Co. 
Canadian    Austin    Machinery 
Canadian    Equipment   Co. 
Canadian     Link- Belt    Co. 
Canadian     Mead  Morrison    Co. 
Clyde    Iron   Works    Sales    Co. 
Crane    Limited 
Erie    Steam   Shovel   Co. 
Hamilton   Co..    Wm. 
Hopkins   &   Co..    Ltd.,    F.    H. 
Hepburn,    Ltd.,    John    T. 
Koehring    Co..    of    Canada 
Mussens    Limited 
Orton    &    Steinbrenner    Co. 
Poliard    Manufacturing    Co. 

Creosote    Oils 

Dom.    Tar  &  Chemical  Co..    Ltd. 

Crushed    Stone    and    Granite 
(Canada    Crushed    Stone 
Crushed      Stonr.      I  imited 

Queenston    Quarries   Co. 
Rogers    Sunplv     1  o. 
Sundard  White  Lime   Co. 

Crushers     (Stone    and     Rock) 

Dominion    Road    Machry.    Co. 

Hamilton    Co.,    Wm. 

Hopkins   &    Co..    Ltd..    F.    H. 

London     Concrete     Machrv.     Co. 

Mussens    Limited 

Rogers    Supply    Co. 

Wettlaufer     Bros..     Limited 
Cut    Stone 

Oakley.    Geo.    &    Son 

Queenston    Quarries   Co. 

Cutting    Edges 

Shunk   Mfg.    Co. 
Damp    Proof    Coating 

Imperial    Oil    Company,     Ltd. 
T)r>m.    Tar    &    Chemirjl    "o..    Ltd. 
Derricks    and    Derrick    Fittings 
Canadian     Mead-Morrison     Co. 
Clyde    Iron   Works    Sales    Co. 
Hepburn,    Ltd.,    John    T. 
Hopkins   *   Co..    Ltd.,    F.    H. 
Mussens  Limited 
Pnllat-d    Manufartiirine    Co. 
Turnbull   &   Co..  Harvard 
Ditchers 
Canadian    Austin    Machinery 
Mussens  Limited 
Wettlaufer     Bros.,    Limited 


Ditching  Machines 
Ball  Engine  Co. 
Canadian    Austin    Machinery 

I'.iie    .Steam    M,.>vi-I    t.o. 
Mussens    Limited 

Doors    (High    Grade) 
Pannijl    hoor    Co. 

Drafting    Supplies 
Geo.    Vincent 

Drag    Line    Excavators 
Canadian    Austin    Machinery 
Canadian    Equipment    Co. 

KoeliriiiK    (  „,.    ,,t    Canada 
Mussens    Limited 
Orton    &    Steinbrcrier    Co. 

Dredging    Pumps 
Canadian    Blower 


Forge    Co- 


Dredges 
Canadian    Equipment   Co. 
Canadian     Mead  Morrison     Co 
Hopkins    &    Co.    Ltd.,    F.    H. 
Mussens  Limited 

Drills 

Hopkins   &   Co..   Ltd..   F.   H. 
Duct    Work 

Sturtevant,   B.    F.   &  Co. 
Dust    Blowers 

Sturtevant,    B.    F.    &   Co. 
Dump    Bodies 

Dominion    Truck    Equipment    Co. 
Dump   CJars,   Wheels  etc. 

Canadian    Equipment   Co. 

Hopkins    &    Co..    Ltd..    F.    H. 

MacKinnon    S'teel    Company 

Mussens    Limited 
Drying    Apparatus 

Canadian     BIow<-r    Ik    Forge    Co 

Sturtevant,    B.    F.    &   Co. 
Electric    Fans 

Sturtevant.    B.    F.    &   Co. 
Electric    Water    Systems 

H.     .Mueller     .\Ifg.     Co..     Limited 
Electrici!    Specialtiei 

Spielmici'    Agencies    S^e^d. 
Elevator   I>t>ors 

Ormsby   Ci.mpany.   A.    B. 
Elevators 

Canadian    Link-Belt    Co. 
Turnbull   Elevator   Company 

Wettlaufer    Bros..    Limited 
Enameled    Brick 

American    Enameled    Brick    & 
Tile    Company 
Engines 

Canadian    Blower    &    Forge    Co 

Clyde   Iron    Works    Sales    Co. 

Hopkins    &    Co..    Ltd..    F.    H. 

Inglis    Company,    John 

Laurie   &    Lamb 

Sterling   Engine   Co. 

Waterous    Engine    Works    Co. 
Engines-— Swinging 

Canadian     Mead-Morrison    Co. 

Qyde    Iron    Works,    Sales    Co. 
Engineers     (Civil    and    Mechanical) 

ChipTiian   &    Power 

Hunt   &   Co.,    Robt.    W. 

Milton    Hersey    Company 

Lea,   R.   S.   &  W.   S. 

Engineers'  Supplies 

Geo.    Vincent 
Excavators 

Ball    Engine    Co. 

Canadian    Austin    Machinery 

Canadian    Equipment   Co. 

Canadian    Mead-Morrison    Co. 

Clyde   Iron    Works    Sales    Co. 

Engineering   &    Machine 
Works.    Co. 

Erie   S'team   Shovel  Co. 
Hopkins   &   Co..    Ltd..    F.    H. 

Koehring    Co.,   of    Canada 

Lumsden    Engineerin«?  & 
Contracting     Co. 

Monighan   Machine  Co. 

Mussens    Limited 

Thew   Shovel    Co. 
Exhausters 

Sturtevant,   B.   F.   &  Co. 
Exhaust    Heads 

Canadian    Blower    ^    Forge    Co. 

Sturtevant,   B.    F.    &   Co. 
(Continued    on    page    8) 
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The  HAMILTON  BRIDGE  WORKS  CO., 

Hamilton,  Canada 
STRUCTURAL  STEEL 

Engineers,  Manufacturers  and  Contractors 


Steel  Railway  and  Highway  Bridges,  Buildings,  Girders,  Crane 
Runways,  Towers,  Turntables,  Trusses  and  Columns 

"Our  accompliahmenU  demonstrate  our  ability" 


We  carry  a  large 
stock  of  Structural 
Shapes  and  I'lates 
and  your  require- 
ments can  be  im- 
mediately filled. 
Our  large  shops, 
capable  of  a  capacity 
of  36,000  tons  annu- 
ally enable  us  to  turn 
out  whatever  you  re 
quire,  from  the  larg- 
est building  to  a  few 
beams,  in  a  surpris- 
ingly short  time. 


ARCHITECTURAL  IRON  AND  STEEL  FRAME  WORK 


Vulcan  Steel  and  Iron  Works 

1698  St.  Denis  Street  -  -  -  Montreal 

Write  for  our  Catalogue 


THE  CONTRACT  RECORD 


CLASSIFIED     INDEX     TO      ADVERTISEMENTS- Contioaed 


Fani 

Canadian   Blower   and   Forse   Co. 

Sturtevant,   B.   F.   &   Co. 

Fans,   Disc 

Sturtevant,  B.  F.  &  Co. 
Fans,    Multivane 

Sturtevant,  li.  F.  &  Co 
Fans.    Propeller 

Sturtevant,   B.    F.   &  Co. 

Fans,   Silentvane 

Sturtevant,   B.    F.   &   Co. 

Fibre   Board 
Chew,   Manlcy 

Filters,   Water 
Laurie   &    Lamb 

Fireproofing 

National    Fireproofinji    Co. 
Fireproof    Doors  and   Windows 

Mussens   Limited 

Ormsby  Company*  A.  B. 

Fire   Escapes 

Canadian   Des   Moines  Steel   Co. 
McGregor   &   Mdntyre 
Dennis  Wire   &    Iron    Works   Co. 
Northern    Architectural     Iron 

Fittings 

Crane,    Limited  _     , 

H.     Mueller     Mfsr.     Co.,     Limited 
York   Manufacturing   Co. 

Fixing   Devices 

Inventions    Limited. 
Rawlplug     Co.    of   Canada 

Flag  Poles 

MacKinnon    Steel    Comoany 

McGregor  &  Mclntyrc 
Flooring    Materials 

Imperial    Oil    Company,    Ltd. 

National    FireproofinK    Co. 

Vitrified     Clay     Pipe     Publicity 
Bureau 

Forges 

Canadian    Blower   and    Foree    Co. 

Furnaces 

H.     Mueller     MfR.     Co..     Limited 
Oantry   and   Cantilever  Cranes 

Orton    &    Stcinbrenner    Co. 
Gasoline    Engi>nes 

London    Concrete     Machrv.     Co. 


Glass 

Consolidated    Plate    Glass    Co. 

Grmder    Blades 

Shunk   Mfg.   Co. 
Gravel 

Allen    Broa. 

Rofzers    Supply    Co. 
Gymnasium  Apparatiu 

Coffey,    J.    G. 
Hardwood    Flooring 

Eaton  &  Sons,  J.   R. 
Haulmg   Contractors 

Angstrom    &   Vcrochio 

Lumsden    EnKineering    & 
Transport    Co. 
Heating   Apparatus 

Canadian    Blower   and    Fora:c    Co 

Crane.    Limited 

Sturtevant.   B.    F.   &  Co. 
Hoists,    Electric 

Canadian    Austin    Machinery 

Canadian    Link- Belt    Co. 

Clyde   Iron    Works,    Sales    Co. 
Hoists    (Truck) 

Dominion    Truck    Equipment    Co. 
Hoisting   Apparatus 

Canadian    Austin    Machinery 

Canadian     Mead- Morrison     Co. 

Clyde   Iron   Works    Sales   Co. 

Hopkins    &    Company,    F.    H. 

London    Concrete    Machrv.    Co 

Mussens    Limited 

Pollard    Manufacturine    Co. 

Wettlaufer     Bros..     Limited 
Hoisting    Engines 

Hamilton    Co..    Wm. 

Canadian    Mead- Morrison    Co, 

Clyde   Iron    Works    Sales    Co. 

General     Products     Co. 

Hopkins    &    Company,    F.    H. 

Koehring    Co.,    of    Canada 

London    Concrete    Machrv.     Co. 

Mussens    Limited 

Turnbull    &    Co..    Harvard 
Hydrants 

Canada    Iron    Foundries 

Dominion    Steel    Products.    Ltd. 

Kerr    Engine    Company  _ 

Gartshorc-Thompson     Pipe    Co. 

McAvity   &   Sons,   T. 

Hepburn,    Ltd.,   John    T. 


Ice    Making    Machinery 
York    Manufacturing  Co. 

Industrial     Cars 
Canadian    Austin    Machinery 
Canadian    Equipment   Co. 
Hopkins    &    Company,    F.    H. 
MacKinnon     Steel     Conmpany 
Mussens    Limited 

Inspection    Engineers 

Canadian     Inspection    8l     Test- 
ing   Laboratories 
Hunt    &    Co..    Robt.    W. 
Milton    Hersev    Company 

Insulating    Compounds 

I>om.    Tar   &   Chemical   Co..    Ltd. 
Imperial    Oil    Company,    Ltd. 
Spiclman   Agencies   Regd. 
Standard    Under trround    Cable 
Co.,    of    Canada    Ltd. 

Jib    Cranes    (all   kinds) 

Hamilton    Bridge    Works    Co. 

Joist    Hangers 

Hamilton    Bridge    Works    Co. 

Kilns 

Canadian    Blower  and    Forge   Co 
Horton    Steel    Works 
MacKinnon     Steel    Conmpany 

Lead  Pencils 

American    Lead    Pencil    Co. 

Hydrsted   Lime 

Standard   White   Lime   Co. 

Loaders 

Wettlaufer     Bros..     Limited 
Lockers    (Clothes) 

Canada   Wire   &   Iron    Goods   Co. 

Dennis   Wire   &    Iron    Works   Co. 

Locomotive    Cranes 
Ball   Engine   Co. 
Canadian    Austin    Machinery 
Canadian    Equipment   Co. 
Canadian    I^ink-Belt    Co. 
Erie   Steam   Shovel   Co. 
General     Products     Co. 
Hopkins   &   Co.,    Ltd.,    F.    H. 
Koehring  Co.,  of  Canada 
Mussens    Limited 
Orton    &    Steinbrenncr    Co. 


Locomotive   Steam 

Canadian    Equipment   Co. 

Locomotive    Gasoline    and     Storage 
Battery 

Canadian    Austin    Machinery 
Koehring   Co.,   of    Canada 

Marble 

Oakley   &   Sons.   Geo. 

Metal    Lath 

Lefroy    Engineering    Co.,    H.    C. 
Ormsby    Company    A.    B. 

Mine    Cart 
Philip    Gies    Foundry 

Motors 

Sturtevant,   B.    F.   &   Co. 

OU  Tanks 

Canadian   Des   Moines   Steel  Co. 
Hamilton    Bridee    Works    Co. 
Hamilton    Co..    Wm. 
Horton    Steel    Works 
Imperial    Oil    Ltd. 
Mackinnon    Steel   Company 

Orange  Peel   Buckets 
Orton    &    Steinbrcnner 

Ornamental    Iron 

Dennis   Wire   &    Iron    Works   Co 

Ornamental    Moulds 

London    Concrete    Machinery    Co 

Paint  (Heated  Surfaces) 
Dominion  Paint  Works 
Spielman    Agencies,    Reg*d. 

Paints    and    Varnishes 
Dominion    Faint    Works 
Hopkins   &   Co.,    Ltd.,    F.    H. 
Spielman    Agencies.    Rcg'd. 

Paints   (Bridge  and  Structural  Iron 
and    Pipe    Coating) 
Dominion    Paint    Works 
Dom.    Tar  &   Chemical   Co..    Ltd. 
Imperial    Oil,    Co..    Limited 
Spielman    Agencies,    Reg'd. 

Pamt    (:MilI    White) 

Dominion    Faint    Works 

(Continued  on  psfc  !•) 


The  SIMPLEST       The  most  ECONOMICAL       The  most  POWERFUL 


The  F.A.M.  Pneumatic  Tool 

No  Valve    Maintenance: 


The  valve  mechanism  of  this  tool  is  not  affected  by  dust  or  temperature,  will  not  stick, 
and  has  no  complicated  parts.    LESS  air  consumption  than  any  other  make  of  tool. 

RIVETTING  HAMMERS  CHIPPING  HAMMERS  SAND  TAMPERS 

PICK  HAMMERS  ROCK  DRILLS  CONCRETE  BUSTERS 

CURRY  CORMAC  CORPORATION  Ltd. 


HEAD  OFFICE: 


Manufacturers 
274  Union  Ave., 


MONTREAL 


THE    CONTRACT    RECORD 


A  MILE  OF  RAWLPLUGS 


in  the 


Mount  Royal  Hotel,  Montreal 


The  RAWLPLUGS  used  in  the  construction  of  Canada's 
newest  and  largest  Hotel  if  placed  end  to  end  would  extend  for 
one  mile. 

40.800  screws  were  fixed  with  RAWLPLUGS  in  this  Hotel. 

For  fixing  Bathroom,  Toilet  and  Barber  Shop  fixtures 
RAWLPLUGS  Nos.  12  x  2"  ai;d  8  x  VA"  were  used  by  the 
T.   J.    Dyer   Co. 

For  the  Electric  Wiring   RAWLPLUGS   Nos.    12  x   1"  and 
12  X   I'A"  were  used  by  Canadian  Comstock  Co., 
Ltd. 

Heating  and  Ventilating  Ducts  were  fixed  by 
B=ixter  &  Webber  with  RAWLPLUGS  Nos  20  x 
1",   20   X   I'A"   and   20   x   2". 

Devoe  Electric  Switch  Co.,  used  RAWLPLUGS 
No.   8   X   M"  on   the   Lighting  and    Power   Panel. 


^^•••.....•••^^ 


FIX  IT  WITH  RAWLPLUGS 

WRITE   NOW    FOR    PRICE    LIST 
Canadian    Distributors 

INVENTIONS  LIMITED 

Sole    Agents    for : 

RAWLPLUG  COMPANY  OF  CANADA 
Southam  Bldg.,  Bleury  St.  Montreal 

Sales  Agents  for  Ontario: 

Dominion  Engineering  Agency  Ltd.,  24  Adelaide  St..  East,  Toronto 

Sales   Agents  for    Manitoba: 

Sterling  Specialties,  213  Somerset  Building,  Winnipeg 
Agents  wanted  in,  Vancouver,  St.  John,  N.B.  and  Halifax,  N.S. 
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Paper   Tracing 
Geo.    Vincent 

P.ving  and   Pavine   »«»«"'?'»    ,  .^ 
Dom.    Tar   &   Chemical   Co..    Ltd. 
Imperial    Oil,    Co..    Limited 
Lumsden     EnRineering     &     Con 
tracting    Company 

Pacific  Coast   PiP'   Co 

Vancouver     Wood     Pipe     & 
Tank   Company 

Pencils    (Lead)  :i    m 

American    Lead     Pencil    Co 

Penstocks     (Wood     Stave) 
Hamilton    Bridee    Works    Co. 
Pacific     Coast     Pipe    Co. 

Perforated   Metals 

Canada    Wire    &    Iron    Goods    Co. 

Pile    Driving    Machinery 

Canadian    Mead-Morrison    Co. 

Hopkins    &    Company,    f.    »• 

Mussens    Limited 
Pip.    (Concrete,    Iron    &   Wood 

Canada    Iron    Foundries 

Canadian    Pipe    Co. 

Dominion    Concrete    Company 

Gartshorc.     Thompson     Pipe     Co. 

National  Iron   Corporation 
Pipe    Covering    (Cold    and    Steam) 

Canadian    Johns-Manville    Co. 

Pipe    and    Tapping    Machines 
H.     Mueller    Mfg.    Co..    Limited 

'^'uSm.   Tar  &   Chemical  Co..   Ltd. 

Planing    Mill    Exhauster! 

Canadian    Blower    &    Forge    Co. 

Plaster 

BritnelJ     &    Company 
De   Giorgio,    Limited 

Vlastering 

Hynes   Co.,   W.   J. 

Pneumatic   Machinery 
Laurie    &    Lamb 

Povirer    Engines 

Inglis    Company,    John 

Prinni        _  .         _ 
Luxfer    Prism    Co. 

Propeller  Fans 

Sturtevant,  B.   F.  &  Co. 

Piunpi    and     Pumping    Machinery 
Canadian    Blower    &    Forge    Co. 
Canadian    Mead-Morrison   Co. 
Cook,   A.   D. 
General     Products     Co. 
Goldie    4    McCulloch    Co. 
Hepburn,    Ltd.,    John    T. 
Hamilton   Co.,  Wm. 
H.    Mueller    Mlg.    Co..    Ltd 
HepkiM   *   Co..   Ltd.,   T.    H. 
IbkUs    Company,    John 
Koebrisg  Co.,  ol  Canada 
London     Cwicrete    Mackry     Co. 
Mussens    Limited 
WettUuier    Bros..    Umitefl 
Waterous    Engine    Works    Co. 

Ouairy   Machinery  „ 

Hopkins   A   Co.,    Ltd.,   F.    H. 

Mussens  Limited 

Radiators    (Steam      Taos) 

Canadian    Johns-Manville    Co. 

RaUs 

Gartshore,    John   J. 

Hopkins   &   Co.,    Ltd.,    F.    H. 

Mussens    Limited 

Railway    Supplies 
Gartshore,    John    J. 
Hopkins   &   Co.,    Ltd..   F.    H. 

Reinforcements,    Concrete    ft    Steel 
Burlington     Steel     Company 
Canada   Wire   &   Iron   Goods   Co. 
Lefroy    Engineering    Co.,    H.    C. 

Reinforcement  Ties 
Bates  Valve  Bag  Co. 

Refrigeration    Machinery 

Canadian     Johns-Manville     Co. 
York  Manufacturing  Co. 

Rigging    Screws 

Hopkins   &   Co..    Ltd.,    F.    H. 

Kiveted   Spans 
MacKtnnon    Steel    Comcuiy 


Koad    Drags 

^^r«M     Kri4ir«    Coflspany 

Road    Asphalt 

Imperial    Oil,    Co.,    Limited 

Road    Machinery 
Canadian    Austin    Machinery 
Dominion     Road     Machinery     Co. 
Hopkins    &    Co.,    Ltd.,    F.    H. 
Koehring   Co.,   of   Canada 
Mussens     Limited 
Waterous    Engine    Works    Co. 
Sauerman    Bros. 

Road    Materials 

Dom.    Tar    &    Chemical    Co    Ltd 

Road   Oil 

Imperial    Oil    Ltd. 

Road   Tar 

Dom.   Tar  &  Chemical   Co..    Ltd 

Roofing    Cement.     .  . 

Dom.    Tar    &    Chemical    Co    Ltd 

Roofing    Material 

Canadian     Johns-Manville      Co. 
Dom.    Tar    &    Chemical    Co    Ltd 
Imperial    Oil    Ltd. 
Vitrified     Clay     Pipe     Publicity 
Bureau 

Rope 

Leckie  Co..  John 

Rolling    Steel    Doors 

Ormsby    Company,    A.    B. 

Rubble    Stone 

Qucenston    Quarries   Co. 

Sand 

Allen    Bros. 
Rogers    Supply    Co. 

Screens 

Canada   Wire   &   Iron   Goods   Co. 
Wettlaufer     Bros..     Limited 

Screw   Plugs 

Rawlplug     Co.,    of    Canada 
Inventions,   Limited 

Service    Boxes 
Philip    Gies    Fonndry 

Sewer    Cleaning    Machines 
Turbine    Sewer    Machine    Co. 

Sewer  Manhole* 
Philip    Gies    Foundry 

Sewer   Pipe. 

Britnell    &    Company^ 
Canada    Iron    Foundries 
Gartshorc,     Thompson     Pipe    Co. 
London     Concrete    Machry     Co. 
National    Iron    Works. 
Vitrified     Clay     Pipe     PubHdty 
Bureau 

■UncU    ttaia   Oil 

Barrett    Co.,    Limjted 

Dom.    Tar    *    Chemical    C«    Ltd. 


Shovels    (Steam) 
Ball   Engine   Co. 
Canadian    Aiutin    Machinery 
Canadian    Equipment   Co. 
Canadian     Mead-Morrison     Co. 
Erie  Steam  Shovel  Co. 
Hopkins   &   Co.,    Ltd..   F.    H. 
Mussens  Limited 
Thew    Shovel    Co. 

Sidewalk    Doors 

McGregor  &   Mclntyre 

Silo  Material 

National     Fireproofing     Co. 

Silo   Moulds 

London     Concrete    Machry     Co. 

Smoke    Stacks 

Canadian    Blower    &    Forge    Co. 
Hamilton    Bridge    Works    Co. 
Hamilton   Co..  Wm. 
Horton    Steel    Works.    Ltd. 
MacKinnon    Steel    Company 
McGregor  &   Mclntyre 
Standard   Steel   Construction    Co. 
WatcrotM    EMriac    Works    Ca. 


Snow    Plows 
Canadian    Equipment   Co. 

Mussens     Limned 

Sprinkler    Tanks    (Steel) 

Canadian    Des    Moines   Steel   Co. 

Horton     Steel     Works.     Lid. 
Stair   Builders 

Canada    Wire    &    Iron    Goods    Co. 

McGregor   &    Mclntvre 
Steam     Apparatus     ft     Specialties 

Canadian     Blower     &     Forge     Co. 

McAvity   &    Sons.    Ltd.,   T. 
Steam    Pipe    Casin?    (W"od    R^»••»^ 

British   Empire  Steel   Corporation 

finrhngton     Mcel     company. 

Dominion     Bridge     Co.,     Ltd. 

Hopkins    &    Co..    Ltd..    F.    H. 

MacKinnon     Steel     Company 

Nova    Scotia    Steel    Si    Coal    Co. 

Standard    Steel    Construction    Co 

Steel    Bars 

Burlington    Steel    Company 
Hopkins    &    Co..    Ltd  .    F.    H. 
Turnbull    &    Co..    Havard 

Steel    Buildings  _ 

Dominion     Bridee    Co..     Ltd. 

Steel    Beams 

Hamilton    Bridee    Works    Co. 
MacKinnon    Steel     Company 
Toronto    Steel     Construction     Co. 

Steel    Chain 

Hopkins    &    Co..    Ltd.,    F     H. 

Steel   Locken 
Coffey,    J.    G. 

Steel    Pipe 

Canadian    Des    Moines  Steel    Co 

Horton     Steel     Works.  Ltd. 

National     Equipment  Company 

Steel    Plate    Construction 

Canadian    Des    Moines    Steel    Co. 
Hamilton    Bridee    Works    Co. 
Hamilton    Company.    Wm. 
Horton    Steel    Works.    Ltd. 
MacKinnon    Steel    Company 
Standard    Steel    Co^st'-'iction    Co. 
Sturtevant,   B.    F.    &   Co. 
Waterous    Engine     Works    Co. 

Steel    Sash 

Ormsby     Company,    A.     B. 

Steel  Wire  Rope 

Canada   Wire   &   Iron   Goods  Co. 

Stokers 

Sturtevant,  B.   F.   &  Co. 

Stone 

De   Giorgio,   Limited 
Britnell    &   Company 
Oakley    A    Sons.    Geo. 
Queenston    Quarries   Co. 
Kogers    Supply    Company 

Structural   Iron   and   Steel 
Burlington    Steel    Company 
Canadian    Des    Moines    Steel    Co. 
Dominion    Bridge    Co.,    Ltd. 
Hagarty,  R.'  E.   W. 
Hamilton    Bridge    Works    Co. 
Horton    Steel     Works.    Ltd. 
McGregor   ft   Mclntyre 
MacKinnon    Steel    Company 
Reid    ft    Brown    Structural    Steel 

A  Iron   Works 
Sarnia    Bridge    Company 
Standard    Steel    Construction    Co. 

Swinging    Gears 

Dake    Engine    Company 
Dominion     Bridge    Co.,     Ltd. 

Tanks  and  Steel  Pipes 

Horton    Steel    Works.    Ltd. 
Canadian    Des    Moines    Steel    Co. 
Hamilton    Bridee    Works    Co. 
Hamilton    Company,    Wm. 
Inglis    Company,    John 
McGregor   &    Mclntyre 
Waterous   Engine    Works    Co. 

Tanks,   Wood 

Canadian     Pipe    Company 
Vancouver     Wood     Pipe     ai.d 

Tank    Company 
Pacific    Coast    Pipe    Company 

tracting    Co.,    Ltd. 
Dom.    Tar    ft    Chemical    Co    Ltd. 

Tarpaulin 

Leckie  Co.,  Joha 

Testing  and  Inspecting  Bureau 
Hunt  &  Company,  Robt.  W. 
Milton    Hersey    Company 


Ties,  Wirf 

Bates    Valve    Bag   Co. 

Tile    Moulds 

London     Concrete     Machrv     Co 
Wettlaufer     Bros..     Limited 

Tile    Drain 

National      Fireproofing     Co. 

Tile  Hollow 

National      Fireproofing     Co 
Towers 

Cai.iHian    Des    Moines    Steel    Co 

Hamilton     Bridee    Works    Co. 

Horton     Steel     Works.     Ltd. 

Standard    Steel    Construction    Co. 

Tracing  Paper 

\'incent,    Geo. 

Tractors 

Mussens    Limited 

Trailers 

Dominion    Truck     Equipment     Co 
Trucks 

Gotfrertson    Truck    Corp. 

Leyland    Motors 

Truck     Units 

Dominion    Truck     Equipment     Co 

Turbo    Undergrate    Blowers 
Sturtevant.    B.    F.    &   Co, 

Turnbuckles 

Dominion    Wire    Rope    Co.,    Ltd 

Unit    Heaters 

Sturtevant,   B.    F.   &   Co. 

Vacuum    Cleaners 

Sturtevant,    B.    F.    &   Co. 

Valves 

Canada    Iron    Foundpes 
Crane,    Limited 

Gartshore-Thompson    Pipe    Co. 
McAvity   &   Sons,    Ltd.,   T. 
H.    Mueller    Mfe.    Co.,    Ltd. 
York  Manufacturing  Co. 

Varnish 

Dominion    Paint   Works 

Ventilating  4  Heating  Apparatus 
Canadian  Blower  &  Forge  Co 
Sturtevant,  B.   F.  &  Co. 

Varnishes    and     Insulating 
Standard    Underground    Cable 
Co.,   of   Canada   Ltd. 

Ventilators 

Sturtevant,  B.  F.  &  Co. 

Viae* 
Philip    Gies    Foundry 

Wagona — Dump 

Mussens  Limited 

Waterproofing 

Canadian     Johna-Mjanidlle     Co. 
Dom.    Tar    ft    Chemical   Co    Ltd. 
Imperial    Oil    Ltd. 
Spielman    Agencies    Reg'd. 

Water  Turbiaes 

Hamilton    Company,    Wm. 

Welding   Apparatus 

Prest-O-Lite    Company,    Inc. 

Wire    Cloth 

Greening    Wire    Co.,    B. 

Window  Sash 

Ormsby.    Limited 

Wires  and   Cables 

Greening    Wire    Co.,    B. 
Standard    Underground    Cable 
Co..   of   Canada   Ltd. 

Wire  Guards  and  Screens 

Canada   Wire   &   Iron  Goods  Co. 

Wire   Rope 

Canada   Wire   ft   Iron   Goods  Co. 
Dominion    Wire    Rope    Co.,    Ltd. 
Greening    Wire    Co..    B. 
Hopkins   &   Co..    Ltd.,    F.    H. 
Leckie  Co.,  John 
Mussens  Limited 
Turnbull    &    Co..    Harvard 

Wood   Pipe 

Canadian    Pipe    Company 
Vancouver    Wood    Pip*  ft 
Tank   Company 

Wood    Preservations 

Dominion    Paint   Works 

Dom.    Tar   ft   Chemical  Co.   lAi. 


Ill  I'.    C  (J  \  1  R  A  (    I     R  F.  C  O  R  D 
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One  of  the  Season  s  Big  Jobs 
-  built  with  Don  Valley  Brick 


30O.0O0  exterior   face    brick. 
20.000  interior    face    brick. 
1,000.000  common    and    stock 
brick. 
20,000  enamelled    brick. 
Fireproof   Terra    Cotta   Roof- 
ing  for    the    entire    building, 
supplied      by      Don       Valley 
Brick    Works. 


npHE  Muskoka  Hospital  for  Consumpt- 
-*-  ives  at  Gravenhurst,  Ontario,  was 
built  entirely  by  public  subscription.  The 
money,  therefore,  had  to  be  spent  to  the 
greatest  advantage  and  those  in  charge 
realized  their  great  responsibility. 
Before  choosing  the  brick  and  terra  cotta, 
exhaustive  investigations  were  made  into 
the  merits  of  the  market's  various  offerings. 
To  say  that  "Don  Valley"  was  the  final 
choice,  therefore,  is  saying  a  great  deal  for 
this  well-known  brick  which  undoubtedly 
was  chosen  because  of  its  exceptional 
beauty,  texture  and  wearing  qualities. 

Get  full  particulars 

Any  infurniatioii  _m)ii  desire  cuiiccniiiijj  i)iir  various 
jjfrades  of  brick  aiul  their  prices  will  he  ^latlly  for- 
warded upon  r(?(|iiest. 


DON  VALLEY  BRICK  WORKS 

Head   Office:     Dominion  Bank  Bldg.,   Toronto 
BRICK  YARDS:     DON   VALLEY.  TORONTO 
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What  Does  a  Review  of  the  Past 

Season 's  Building  A  ctivities  Show  ? 


A  review  of  the  past  season's  building  activities  show  unmistakably  that 
Gypsum  products  are  growing  in  favor.  The  plain  fact  is — builders,  con- 
tractors and  owners  are  realizing  that  Gypsum  offers  so  many  advantages 
over  every  other  type  of  building  materials  that  it  cannot  be  ignored. 
Take  Gypsuin  Board  for  instance.  Here  is  a  material  practically  indis- 
pensable in  the  modern  home.  It  provides  a  fireproof  wall  of  great  rigid- 
ity;  permanent  and  economical.  It  prevents  plaster  cracks,  lath  stains  and 
all  the  disagreeable  features  of  the  old  fashioned  lath  and  plaster  wall.  It 
is  an  effective  insulator.  It  avoids  plaster  waste.  It  unites  with  Gypsum 
Plaster  in  a  wall  as  solid  as  a  rock,  making  a  perfect  foundation  for  wall 
decoration.  In  short,  it  is  the  ideal,  logical  material  for  wall  construction. 
And  this  fact  is  fast  becoming  recognized  in  the  building  world. 


Gypsum  Products 

If  you  have  not 
complete  data  des- 
cribing Gypsum 
Board,  Gypsum 
Block  and  Gypsum 
Plaster,  on  file, 
drop  us  a  card  and 
they  will  be  for- 
warded immediat- 
ely. 


A  FIRE  CHIEF'S  TESTIMONIAL 

R.  I'ritchard,  Fire  Chief  of  Chatham.  (Jntario,  in  a  letter  to  us  expressing 
his  opinion  of  (jypsum  products — following  the  demonstration  of  August 
30th  at  the  Fire  Chief's  Convention — says,  "1  am  of  the  opinion  that  (jyp- 
sum Board,  (iypsuni  Block  and  Cjypsum  Plasters  are  fire  retardent  materials 
of  an  exceptional  character  and  do  not  hesitate  suggesting  and  commending 
their  use  in  all  kinds  of  building  work." 


Why  Build  to  Burn  ? 


The  Ontario  Gypsum  Company,  Ltd. 

HEAD  OFFICE:  Paris,  Ont. 


Toronto  Offices 


106  Don  Esplanade  Montreal:     374  Beaver  Hall  Square 

Factories  :     Caledonia,  Ont.,  Lythmore,  Ont. 


CUN" 


'I    ki':c(jRij 
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ANNOUNCEMENT 


Tin- 

straight 

arms  of   the  clamp 

give 

maximum 

Ktrcngth     and 

eliminate 

the 

possiii 

lity 

of 

tiistorlion 

from    stresses    | 

caused 

by 

the 

application 

of   the  c 

amp 

to     ovi-r-sizfd 

lumbt-r     oi 

to     cxt 

cmc 

Joaiis. 

When  the  clamps  arc  applieil  it  i-. 
not  necessary  to  have  a  load  cm  (he 
timber  in  order  to  keep  the  clamps  in 
place— they  can  be  handled  as  thoURli 
being    one    piece. 

The  lockplate  goes  on  the  piece  that 
supports  the  weight  from  above. 


The  hook  ends  of  the  clamp  arc  bcjit 
over  far  enough  so  that  the  lockplate 
cannot  turn  out  of  its  intended  position, 

A  4  X  4  clamp  fits  two  4x4*  that 
may  vary  anywhere  from  H^'i"  to  HV^" 
of  lumber.  As  the  lockplate  is  revers- 
ible there  in  an  additional  Yi"  take  up 
which  can  be  used  on  very  small  lum- 
ber. The  angle  at  which  the  clamp 
nv-L,    wKii    me   limners   is   unimi'ortaiit 


-Notice  the  "off  set"  Irnkplatc.  The 
edge  of  this  "off- set"  portion  of  the 
plate  is  forced  into  the  lumber  when 
the  wrench  is  pulled  down  causing 
a    toggle   action. 

Merely  place  the  edge  of  the  plate 
at  such  a  point  on  the  timl>er  as  will 
cause  it  to  bite  when  the  wrench  is 
applied. 


ROGERS  TIMBER  CLAMPS 


(U.S.  Patent  No.  1437019) 
Foreign  Patents  Applied  for 

Shoring  and  Scaffolding 


Pay  for  themselves 
on  first  job. 


DRUMMOND  &  REEVES  LIMITED 


43  Jarvis  Street,  Toronto,  Canada 


Phone  Main  331 


Exclusive  Agents  in  Ontario  for 
Pyle-Rogers  Corp.  501  Fifth  Ave.,  New  York  Gly,  U.S.A. 
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WATEROUS  LOCOMOTIVE  BOILERS 

— are  widely  used  throughout  Canada  for  general  contracting 
work,  and  may  be  had  on  skids  or  steel  wheels.  They  can  be 
used  for  excavation  or  cofferdam  pumping  for  air  compressor 
service  and  as  an  essential  part  of  crusher  outfit. 

Constructed  according  to  the  best  principles  of  workmanship, 
these  boilers  will  give  splendid  service  to  the  contractor.  They 
are  easily  fired  and  handled,  have  large  steaming  capacity  and 
can  be  moved  about  without  trouble.    In  sizes  up  to  150  H.P. 

STEEL  TANKS  AND  BINS 

We  specialize  on  the  manufacture  of  steel  tanks 
and  bins  in  all  heights  and  sizes,  and  will  be  pleased 
to  quote  you  on  your  specific  requirements. 

Write  us  for  catalogues,  prices  and  delivery  dates. 

$50,000,000  will  be  spent  on  road 


BR.  ANTFORD,  ONTARIO,CAlSrADA 
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Bincial  Ilinliuayf, 
farailant  RoailuorU, 
Nulion  Towimhip, 
A  Construction   Co.    Ltd., 

Toronto,  Ont. 


1 


WATEROUS    STEAM    ROLLERS 

We  can  give  you  the  actual  figures  in  black  and  white 
that  prove  conclusively  the  economy  of  these  machines 

There's  no  "pig-in-a-poke"  method  about  the  purchase  of  Water- 
ous  road-building  machinery — you  get  the  actual  figures  that 
prove  conclusively  its  economy  and  efficiency.  For  instance,  when 
we  tell  you  that  a  certain  County  in  Ontario  discovered  that  their 
Waterous  Roller  was  accomplishing  250  per  cent  more  work  at 
a  maintenance  23  per  cent  less  than  their  other  machine,  we  give 
you  complete  figures  to  substantiate  the  statement.  Or  when  we 
say  that  Waterous  Steam  Rollers  have  established  a  reputation 
for  long  service — we  can  cite  many  instances  where  they  are  still 
in  operation  after  ten,  fifteen  and  even  twenty-five  years'  service. 
The  success  of  the  past  season — the  greatest  in  Canada's  road- 
building  history — has  been  shared  with  these  sturdy  old  mon- 
archs. 


1922  is  gone,  1923  will  soon  be  here, 
for  the  revival  of  activities. 


Now  is  the  time  to  prepare 


work  next  year— are  you  prepared? 


F€M 


BR  ANTFORD,  ONTARIO,C  ANADA 
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ALPHABETICAL    LIST    OF    ADVERTISERS 


Albert    Mamifactiiring    Co 0^ 

Alk-n     Hios , 1'*^ 

American   Enameled   Brick   &  Tile   to 1"4 

American   Hoist    &    Derrick   I'o.    

American    l.ead    Pencil    Co.    ; __ 

Anglin    Norcross,    Ltd i^ 

Angstrom    &    Verochio    'J* 

Asphalt     Association     til-Mt 

Atlas     (.'onstrnction     Co.     Ltd >** 

Bituminous    Spraying    &    Contracting    Co.    .  .  21) 

Ball    Engine    Co l^J.' 

liarber    and    Associates,     Frank     li_'_> 

Mates    Valve    Bag    Co J^ ' 

Hell    Co.,    I-td..  The    Wallace    ''J 

Bennett    &    Wright    Co '■' 

liritish    Empire    Steel    Corporation    

lirilnell    Co.,     Ltd *' 

liurlington     Steel     Co 1';\ 

Berg    Machinery    Co 'jj' 

Buckeye    Traction    Ditcher    Ltd.     ]<>!• 

Brodies    Ltd ■'■^ 

Canada    Paint    Co •"- 

Canada    Crushed    Stone    Co d-' 

C  anada     C'ement     Co *' 

Canada    Iron     Foundries     Ill 

Canada    Wire    &    Iron    C.oods    Co 

Canadian    Austin    Machinery    Ltd 

Canadian    Benedict    Stone    Co.    1<" 

Canadian     Blower    &    Forge    Co 

Canadian    Bridge    Co.    Ltd lyj 

Canadian    Des    Moines    Steel    Co !•<' 

Canadian    Equipment    Co.,    Ltd j..' 

Canadian    Inspection    &    Testuig   (  o.    Ltd.    ..  ]i<i 

Canadian     Johns-Manville     

Canadian    Link-Belt    Co •!'| 

Canadian     Mead-Morrison     '>'- 

Canadian    Metal    Window    &    Steel    Products 

Ltd •' 

Canadian    Siegwart    Beam    Co.    ^ 

Canadian    Pipe    Co.    Ltd. - 

Canadian   Tube  &   Steel    Products    Ltd Ill) 

Cape    &    Co.,    E.    C.    M H"' 

Carmichacl    Ltd.,  A.    W *f 

Carswell    Construction    Co.    Ltd •>'' 

Cement    Gun    Co.    Inc b^ 

(hew,   Manley    •«* 

Chipman    &    Power    Ltd •  1,1« 

(  liick    Contracting    Co ^"i  -? 

Clyde    Iron    Works     I'l 

Coffey,    John    G 4*1 

Commercial    Trading    Co ™ 

C:ondliits     Co.,    Ltd I'd 

fonsolidaled    Sand    Co 1';' 

Crane.     Ltd • ; -^^ 

Consolidated    Plate    Glass    Co.    of   Canada    . . 

Cook,    A.     D 

Crushed    Stone    Co.     ti.i 

Curry    Cormac    Corp.,   Ltd j^, 

Cooksville    Shale    Brick    Co ■»' 

Constructing  &   Paving  Co.   of   Out.,   Ltd.    ..  W 

Dancv  &  Son  Ltd.,  H.   N 81 

I  )avidson,    R.     W l|i|' 

Dake    Engine    Co 1''* 

Dennis    Wire    &    Iron    Co 

Dc    Giorgio    I-td '" 

Dep't    of    Labor    J'" 

Dislauriers    Metal    Products    to 

Detroit    River    Construction    Co JJ* 

Dickie    Construction    Co     Ltfl '*- 

Dillon    Co.,    W.    E J^ 

1  )insmore,    S.    E '^ 

1  )ominion    Bridge    Co ■*;,! 

1  )ominion    Concrete    Co l^i^" 

Dominion    Oxygen    Co 

I  )ominion     Paint    Works     

Dominion    Road    Machinery    Co 

Dominion   Tar   &   Chemical   Co.^ "•'i 

Dominion    Truck    Equipment    Co ISl 

Dominion    Wire    Rope    Co LS4 

Dominion    Wheel    &    Foundries    Ltd 'M 

1  Jrummond     &     Reeves     I-i 

1  )on    Valley    Brick    Works     11 

DufTerin    C'onstruction    Co.    Ltd ^ 

Duthie   &   Sons   Ltd.,   G ■*- 

Eastern    Equipment    Co.    Ltd 44 

Eaton    &    Sons,    J.    R 1"3 


Engineering    &    Machine    Works    of    Canada 

Ltd :\s 

Erie    .Steam    Shovel    Co ItMt 

Erie    Clay    Products    Ltd 170 

Fidelity    Agency    of    C-anada     lo.S 

Fate    Root    Pleath    Co 1(17 

Gartshore,    John    J 

Gartshore  Thompson    Pipe   &    Foundry   Co.    .  172 

General    Products   Co.,  of  Canada    71) 

Gotfredson     Truck     Co 

Goldie   &    McCulIoch    Co .")<i-57 

(iore,    Nasmith    &    Storrie    t7tJ 

Grant    &    Co.    Ltd.,    J.    A 7'.> 

Grant    Contracting   Co 42 

Greening    Wire    Co.,     B 

Godson    Contracting    Co .  Sf't 


Ilagersville    Contracting    Co.,    Ltd .'17 

Harbor    Brick    Co 7;> 

Hamilton     Co..     Wm 2<» 

Hamilton    Bridge    Works    Co.    Ltd 7 

Hepburn,    John    T 4 

Hoidge    Marble    Co 71> 

Hopkins    &    Co.,    F.    H 1X4 

Ilorton    Steel    Works    Limited    171t 

Hunt   &•    Co.,   Robt.    W 177 

Ilynes,    W.    J IX 

liepbtn-n    &    Dislier    Ltd 7<i 

Italian    Mosaic    &   Tile   Co.    Ltd 7S 

Interprovincial    Brick   Co 20-;i] 

interlocking    Tile    Co t'lTi 

Ideal    Fence   &   Spring   Co CBt 

Imperial    Oil    Ltd 19 

Inglis     Co.,     John     irrtt 

Inventions    T-imited     0 

Jackson-I-ewis     Co .^.'1 

James,    Proctor    &    Redfern    17'i 

jamieson   Lime  Co 

Jenkins     Bros (>7 

Keasbey    &    Mattison    Co 181 

Kerr    Engine    Co.    Ltd 174 

Kilmer    &    Barber    

Koebring    Co.    of    Canada    

King    Construction    Co 78 

Large,    W.    J 70 

I-aurie    &    Lamb     i*>x 

Lea,  R.   S.   &  W.   S 171! 

Leckie   Co.,    John    

Lefroy    Engineering   Co.,    H.    C 177 

Leyland     Motors     4;l 

London    Concrete    Machinery    Co SX 

Lordly,    Henry     R 17(! 

Luinsden   Engineering  &  Transport  Company 

LinVited      2" 

Luxfer    Prism    Co.    Ltd 3^7 

Manitoba    Bridge    &    Iron    Works    71 

Melville    (Quarry    Co 42 

McCor.l    &    Co.,    S :i:i 

MacKinnon     Steel     Co LSI 

MacLean     Biuiding     Reports     1.^>.S 

.Maritime     Bridge     Co 172 

Mercer     Bros 42 

McAuliffe    Co..    W.    1 172 

Mc.\vity    &    Sons,    T 

McFarlane    Douglas    Co 7.*^ 

McGovern,   T.    J 17:! 

McGregor     &     Mclntyre      H1.S 

McLeod    Limited,    Norman     7^--S5 

Miller    &    Sons,    Roger    H7 

Milton-IIcrsey     Co 17ti 

Monighan    Machine    Co . 

Montreal    Crushed    Stone   Co 17."» 

Mueller    Mfg.     Co.,    M l.S 

Mussens,     Ltd Hi.'! 

Mnldoon    Ltd.,    J 72 

Milton    Pressed    Brick   Co 28 

Milne   Coutts    &   Co.    Ltd 50 


.National    Brick    Co.    of    La    Prairie    CA 

National    Conduit    Co :H 

National     Fireproofing     Co 22 

National    Iron    Corporation    Ltd 2."i 

Neptune     Meter    ("o 27 

( )ntario    Rock    Co 51 

Oakley    &    Son,    Geo 

( Intario     Gypsum     Co 12 

( irmsby    Co.    Ltd.,    A.    B 

( >rton    &    S'teinbrenner    177 

(His    Fensom    Elevator   Co.    Ltd .'i.'i 

Pacific    Coast    Pipe    Co l*y; 

Pannill    Door    Co 4.'i-7i' 

Patterson    Electric    Co 7.S 

Pawling    &    Harnischfeger     

I'edlar     People     -. 44 

Pr(»vincial    Contracting    Co M'A 

I'igott-IIealey     Construction     Co 24 

(juecnston     Quarries     Co 17N 

(_>uiidan    &    Co.,    John     7.S 

Ross-.Meagher     Co S2 

Kiid    &    Brown    Structural    Steel    &    Iron    Co.  171; 

Rigg    CtU    Stone.  Co 7!t-2.N 

Kogers     Supply     C'o li."! 

Randolph     Macdonald     Co .so 

Kohinson    Co.,    Uwight   P 5 

Shearer   Co.    Ltd.,    lanits     17i» 

Scully    Lt<l.,    A.    A. ' (i;l 

Sanderson-Cyclone     Drill     Co 171 

Sarnia     Bridge    Co 177 

.Sauerman     Bros ]S2 

Shunk    Mfg.    Co 1 ,11 

Sloan    \'alve    Co 

Smart-Turner    Machine    Co Vs:; 

Smith    Marble    &    Construction    Co 711 

.Spence    Co.,    James    7s 

.Spielman    Agencies     Limited     43 

-St.    Amour,    J.    A 7N 

Standard    Paving    Ltd 

Standard    Steel    Construction    Co 171 

Standard    White    Lime    Co.    Ltd M 

Standard   Underground    Cable    Co.    of   Canada 

Limited     J 17!) 

Sterling    Engine    Co ,  . . .  .   17X 

Structural    Steel    Association    41 

Sturtevant   &  Co.,  B.    F I(i0 

Sullivan    &    Fried     79 

Summerhays,     Wm 17tl 

Symmes   &   Co.,  H.    H 50-7!l 

.Si)rouIe,    R.    A 77 

Thew    Shovel    Co 

Thompson     Bros 17G 

Thwaites-Hewitt     C'o 7S 

Turbine    .Sewer    Machine    Co 172 

Turnbull   &   Co.,    Harvard    (*! 

TurnbuU    Elevator    Co l.S."! 

Toronto    Brick    Co.    Ltd .>s 

L'nited    States    Fidelity    &    Guaranty 

Company     1  ,%.^ 

United    Typewriter    Co.     Ltd 74 


\'ancouver   Wood    Pii»e    &    Tank    Co 

\'incent,     Geo ItiO 

Vitrified    Clay    Pii'e    Pidjlicity     lUneau     ."J 

\'ulcan   Steel   &    Iron    Works    7 

Wells    &    Gray    Ltd s;! 

Wairen    Bituminous    Pavement    Co 49 

Walker,    Frank    A 

Waterous    Engine    W^orks    Co 14-1."» 

Webb    &    Son,    E 17(i 

Wettlaufer    Bros 160 

Wilson    Equipment    Co 174 

Witchall    &    Son     78 

Worthington,     W.     R 171! 

York    Mfg.     Co .'Vl 

\'ork    Sandstone    Brick    Co 182 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.Make 
your  purchases  of  them.    Give  your  business  to  the  man  who  is  enterprise 
ing  enouifh  to  spend  money  and  time  to  get  in  touch  with  you. 
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This  New  Building  of 

Durant  Motors 

Is  Completely  Equipped  with 


Canadian  Metal  Window  &  Steel  Products  Limited 

Office  and  Factory:    160  River  Street,  Toronto 
Montreal:    169  Peel  Street 

Agencies:  R.  R.  Power,  Metropole  Bldg.,  Halifax,  N.S.;  Gandy  &  Allison.  St.  John,  N.B. ;  W.J. 
Banks,  103  St.  John  St.,  Quebec;  MacFarlane — Douglas  Co..  250  Slater  St..  Ottawa.  R.  Y.  Kilvert. 
402  Builder's  Exchange.  Winnipeg:  A.  L.  Charlevois,  Ave.,  J  and  20th  St.,  Saskatoon:  Gormans 
Limited,  Edmonton,  Calgary  and  Vancouver. 
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It 


It 


AsphClIt NarOi  yangeStT<mmfo 


Asphalt 

y  PRODUCTS 


Pa\-ing  AaphnltB 
Anphalt  Bind^rn 
Litfuid  Aapholln 
Asphull  Cold  Patch 


The  activity  of  the  City  Works  Department,  under  Works  Com- 
missioner R.  C.  Harris,  in  repaving  car  line  thoroughfares  has  paral- 
led  the  Toronto  Transportation  Commission's  splendid  progress  in 
the  rehabilitation  of  the  street  railway  system.  One  particular  in- 
stance of  close  co-operation  occurred  on  North  Yonge  Street  be- 
tween the  C.P.R.  tracks  and  the  city  limits. 

As  soon  as  track  laying  had  advanced  sufficiently  to  permit,  con- 
tracts were  awarded  to  the  Warren  Bituminous  Paving  Co.  Limited, 
the  Constructing  &  Paving  Co.  Limited,  Kilmer  &  Barber  Limited, 
and  the  Godson  Contracting  Co.  Limited,  for  the  construction  of 
sections  of  Asphalt  surface  averaging  18  feet  in  width,  both  sides 
of  the  track  allowance.  The  short  time  required  for  laying  the  As- 
phalt surfacing  and  the  rapidity  with  which  stretch  after  stretch 
of  the  roadway  was  opened  to  traffic  was  a  revelation  of  what  can 
be  achieved  with  Asphalt  in  the  hands  of  capable  and  efficient 
contractors. 

It  is  only  necessary  to  take  a  trip  over  this  portion  of  North  Yonge 
Street  to  appreciate  the  type  of  service  afforded  by  this  clean,  re- 
silient, dustless  pavement  which  will  stand  continued  use  and 
heavy  traffic  for  years  without  any  appreciable  cost  for  mainten- 
ance. 

In  supplying  Imperial  Asphalt  for  this  street  improvement  project 
we  welcomed  the  opportunity  to  expedite  construction  by  the 
usual  prompt  delivery  of  material. 


JtOAD       ENOntEERING       X3XMSTMENT 

Imperial  Oil  Limited 

Toronto  Oonoilifc 
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Interprovincial 
Pressed  Drick 


Cold  Storage  Plant. 
Montreal  Harbor 
Commissioners.  M. 
P.  Fcnnell,  Jr..  Gen- 
eral Manager  and 
Secretary.  Designed 
and  built  by  Harbor 
Commissioners  En- 
gineering Dept.  F.  W. 
C  o  w  i  e.  Consulting 
Engineer.  T.  W.  Har- 
vie.    City   Engineer. 


t'^\  ' 


?*;. 


General 


Interprovincial 
Highest  Type 


A   review   of  building  operations 
during  the  past  year    shows  the 
remarkable  extent  to  which  Inter- 
provincial  Brick  entered  into  the 
highest  type  of  construction.  While 
quality   of  our   brick  alone   could 
account  for  this  exceptional  popul- 
arity, it  was  backed  by  an  efficient 
service    that  left    nothing  to    be 
desired.    Our  plants  have  capacity 
sufficient    to    handle 
orders  of  any  size  and 
deliveries      are     made 
when  promised. 


view      of 

plant    at    Cheltenham. 


Indications  point  to  an 
exceptionally  active 
building  programme  in 
1923.  Orders,  therefore, 
should  be  placed  as  early 
as  possible. 


Interior      of     Down 
draft  Kiln. 


'JbrjE'conomy 


Car  of  finished  brick 
coming  from  Tunnel 
Kiln. 


Ill  I".    ( ON  TKAC'r    KKCOKiJ 
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Inlerprovincial 
Pressea  Dpick 


Brick  is  Used  in 
of  Construction 

I 

I'Interprovincial 
_  Brick  Company 

pof  Canada 
Limited 


We  also  operate  the  Atlas  Brick 
Company  which  in  1923  will 
manufacture  rough  texture 
brick. 


Exterior     of     Down 
draft   Kiln. 


\Head  Office:  30  Toronto  St., 

Toronto 
\Works:    Cheltenham,    Ont. 

Also  operating 
[Atlas  Brick  Co.  Ltd., 

Plant — Milton  Heights,  Ont. 


Shale    pit    at    Chelt- 
enham. 


Car     of      unburned 
brick  going  to  Tunnel 
I  Kiln. 


/ 


3y7cA   ^S: 
/orPer/nwence 
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Mount  Royal  Hotel 
Montreal 


Architects — Rois  &  MacDonald 
Contractors — Thompson-Slat retl  Co.,  Ltd. 


NATcror"^ 

All  the  exterior  walls  of  the 
Mount  Royal  Hotel  are  built  of 
NATCO  Hollow  Tile,  with  a 
facing  of  brick,  as  well  as  the 
column  covering  and  principal 
interior  partitions. 

NyVTIONAL  FIRE  PR®FING  COM=V\NY 
OF  Cy\Ny\lDA,LLVilT]iI) 

Factory  :  Hamilton.  Dominion  Bank  Building,  TORONTO.       NATCO  Enclosure  Wall  Tile 
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Speed  with  Efficiency 


I 


The  Lumsden  method  of 
road  pavinj:^  brings  to 
your  command  a  fleet  of 
heavy  transportation 
trucks,  the  most  modern 
ecjuipment  and  an  organi- 
zation with  a  commend- 
able record  of  past 
achievements. 


Lumsden  Engineering  &  Transport  Company,  Limited 


1002  Lumsden  Building 


Phone  Main  80 


TORONTO,  Ontario 


Portland  Cement 

"Pyramid  Brand" 

WHITE  SAND 


Super  Cement 


•Waterproof" 


For 


Stucco  and  Artificial  Stone 

Try  "SUPER  CEMENT"  and  WHITE  SAND  for 

That  Stucco  Job 
Washed  Sand  and  Gravel  Roofing  Gravel 

Crushed  Stone  Trap  Rock 

Rogers  Supply  Company  Limited 

23  Manning  Arcade  Annex 

Toronto^  Canada 


Adel.  4318 


Adel.  6900 


»4 
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Jas.  N.  Smith's  Factory,  (iraii'l  I'oulcvanl,  Detroit 
Construction  View  ; 


Pigott-Healy  Construction  j^o. 

Everything  in  Reinforced  Concrete  Construc- 
tion. We  have  built  and  are  building  some  of 
the  finest  factories,  office  buildings,  colleges, 
etc.,  in  the  country.  Every  completed  job  is  a 
ready  reference.  We  have  always  satisfied  and 
will  continue  to  do  so. 

Under  Construction: — Hydro  Electric  Office 
Building,  Hamilton;  Bank  of  Hamilton,  Dunn- 
ville;  P.  L.  Robertson  Reinforced  Concrete  fac- 
tory, Milton,  Ont., ;  Ontario  Veterinary  Stables, 
Guelph;  Burlington  High  School,  Burlington; 
Hydro  Transformer  Station,  Hamilton. 

Pigott-Healy  Construction  Co. 


Contractors 
Hamilton 


Engineers 
Canada 
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''Will   Serve  for  Centuries'' 


DE  LAVAUD 

Cast  Iron  Pipe 

for  Water,  Gas,  etc. 


Stronger 

Lighter 

More  Economical 

Uniform  Thickness 

High  Tensile 

Strength 


By  an  improved  process,  the  De 
Lavaud  Cast  Iron  Pipe  offers 
combined  qualities  that  render  it 
superior  to  all  other  pipe,  for 
strength,  durability  and  uniform- 
ity of  manufacture.  It  is  absolute- 
ly impervious  to  corrosion  and 
by  its  light  weight  insures  easy 
handling  and  laying. 
When  specifying  pipe,  look  into 
the  merits  of  the  De  Lavaud 
Cast  Iron  Pipe. 


Impervious  to  Corrosion 
Under  All  Conditions 


I 


ENGLAND 
Stanton  Iron  Works  Co.  Limited 


Manufactured  in 


CANADA 


UNITED  STATES 
U.S.  Cast  Iron  Pipe  &  Foundry  Co. 


National   Iron  Corporation   Limited 

Head  Office  and  Works— TORONTO 


26 


THE    CONTRACT    RECORD 


Conditioned  Roads  Are  Efficient 


The  best  way  to  keep  macadam  and  gravel 
roads  in  condition  is  to  have  them  regularly 
treated  by  our  scientific  methods  of  spray- 
ing. The  cost  is  moderate,  the  results  as- 
sured. 


Our  spraying  service  is  available  to  munici- 
palities and  contractors.  Let  us  send  you  rates 
and  full  particulars  today. 

The  Bituminous  Spraying  &  Contracting  Co.,  Ltd. 

205  Confederation  Life  BIdg.    -    Telephone  Main  6545    .    TORONTO 


Blake  Rock  Crushers 


REGULAR  SIZES 

Size  Jaw  Openinc 

Driving     Pulley 

Speed 

Horae    Power      ShippinK  Weight 

10  X     7 
16  X     9 
M  X  10 

ae  X    7 

80  X     9 
86  X   18 

UO 
260 
860 

7                       7900 
It                     15000 
M                    19,000 

These  machines  provide  the 
most  practical  method  of  re- 
ducing granite,  limestone, 
concrete,  macadam,  ballast, 
etc.  They  are  of  simple  con- 
struction, easily  operated  and 
moderately  priced. 

They  have  proven  their  worth 

WILLIAM  HAMILTON  CO. 

Limited 

Peterborough  -  Ontario 


Approximate  Capacity  in   tons  per  day  at  10 

hours  to  size  stated. 

Tons. — In.  Tons. — In.  Tons. — In. 

60  to  2  40  to  1%  86  to  1 

100  to  8K  80  to  8  66  to  IH 

200  to  8  176  to  SK  160  to  8 
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I  Why  are  t 
2,500,000  T 


I 


more  than 
ents  in  use 


THERE  is  a  reason  for  this  vast  number  of  Trident  meters 
that  are  saving  municipalities  thousands  of  dollars  each 
year.    And  the  reason  is  not  difficult  to  find. 

Trident  meters  lead  all  others  in  accuracy,  low  cost  opera- 
tion and  revenue  producing  ability. 


THE  ENCLOSED  GE 
dent  not  found  in  any  other^ 
ging  or   extreme    wear   on 
eliminates  frequent  inspecti 
to    render    efficient    registratic 
construction  can  be  embodied 
meter,  new  or  old. 

THE  BREAKABLE  BO 
Trident  Disk  meter  is  also  des 
thereby  increasing  revenue. 
Bottom  Trident  Disk  Meters 
and  any  part  or  parts  rendere 
be  renewed  without  charge,  e 
nominal  charge  is  made. 


T^AIN— a  feature  of  the  Tri- 
r — prevents  corrosion,  clog- 
gear   train    which    naturally 
costly  replacement  of  parts 
This   enclosed    gear    train 
1  any  f^,  ^  or  1  inch  Trident 


TOM,  another  feature  of  the 
ned  to  reduce  operating  costs 

(Ve   guarantee   all    Breakable- 

gainst  damage  from  freezing 
useless  from  such  cause  will 

cept  the  bottom,  for  which  a 


FOR  EVERY  PURPOSE 

No  matter  where  it  is  or  for  what  purpose  there  is  a  desigfn 
of  Trident  meter  that  will  meet  your  requirements  in  the  most 
efficient  manner.  If  you  will  send  us  particulars  we  shall  be 
pleased  to  advise  you  as  to  your  needs  at  no  obligation  what- 
ever. 

Neptune  Meter  Co.,  Ltd. 

W.  H.  Randall.  Managing  Director 
Factory  and  Head  Office:  1197  King  St.  W.,  Toronto,  Ont 

Winnipeg: — Walsh    &    Ch*rlcs.    406    Tribune    Building. 

Maritime   Provinces: — James   Robertson,   St.   John.   N.B. 

Vancouver:  —  Messrs,    Gordon    A-    BelyCA.    Limited     148    Alexander    St. 
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Season's  Greetings 


RIGG  CUT  STONE  COMPANY 


WINDSOR 

Phone  1865  Wind»or 


ONTARIO 

1148  McDougall 


vXHT^ 


MILTON  BRICK 


FOR 


Schools,   Public  Buildings, 
Apartment  Houses 

AND 

BEAUTIFUL  HOMES 

Send  for  Colored  Folders 

Architects  and  Contractors  are  in- 
vited to  use  our 

New  Toronto  Show  Rooms 

Milton  Pressed  Brick  Co.  Ltd. 

HEAD  OFFICE  and  PLANTS :  MILTON,  ONT. 

fa.iiii,  Ti  mniiiiiiH      Toronto  Office:     136   Bay   St.,   Corner  Adelaide 


Lotteridge    St.,    School,    Hamilton,    Ont.,    "Milton    Rug"    Brick 
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YOU  ARE  IN  THE   MARKC 

FOR 


LOCOMOTIVES 

CRANES 

STEAM  SHOVELS 

DUMP  CARS 

ETC. 


PASSENGER 

OR 

BAGGAGE  CARS 

FLATS 

COAL  OR 

BOX  CARS 


Give  us  an  opportunity  to  quote  you 


WRITE 


PHONE 


WIRE 


CANADIAN  EQUIPMENT  CO.  LIMITED 

Contractors'  Industrial  and  Railroad  Equipment 

285  BEAVER  HALL  HILL   -   -   MONTREAL 

Representing  in  Eastern  Canada 

Kilbourne  &  Jacobs  Manufacturing  Co.,  Columbus,  Ohio 

Dump,  Quarry  and  Industrial  Cars  etc. 
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NOW    READY    FOR    DISTRIBUTION 


THE  new  Link-Belt  General  Catalog 
No.  400  contains  832  pages  of  prac- 
tical mechanical  information  on  elevat- 
ing, conveying  and  power  transmitting 
machinery  and  accessories  —  chains, 
sprocket  wheels,  buckets,  gears,  screw 
conveyors;  in  fact,  it  combines  the  com- 
plete Link-Belt  products  with  those  of 
our  H.  W.  Caldwell  &  Son  Co.  plant,  now 
owned  by  our  Company. 

It  is  the  most  complete  catalog  we  have 


ever  issued.  Use  it  as  your  guide  in  pre- 
paring plans  for  your  material  handling 
and  power  transmission  equipment. 

Engineers,  architects,  superintendents, 
purchasing  agents,  and  those  responsible 
for  production,  should  have  a  copy.  We 
shall  be  pleased  to  send  the  book  to  the 
right  man  in  your  organization,  if  it 
can  be  used  to  our  mutual  advantage. 
Address  our  nearest  office,  on  your  letter- 
head, giving  your  name  and  position. 


CANADIAN     LINK-BELT    COMPANY. 
TORONTO — Wellington  and  Peter  Streets 


LIMITED  1063-A 

MONTREAL — 10  Gauvin  Lane 


r^ 


^L 
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Electric   Steam    Generators, 
Laurentide  Company  Limited 


CRANE 

Power  Plant  Equipment 


Plays  an  important  part  in  any 
well-designed  power  plant,  and 
i  t  insures  a  system  having 
long  life  and  low  maintenance 
cost. 


We  can  supply  all  the  necessary 
valves,  fittings  and  fabricated  pipe 
work  for  any  pressure  or  tempera- 
ture that  can  be  generated,  by  any 
pratical  steam  generating  units. 


Branches  and  Sales 
Offices  in  all  principal  cities. 


CRANE 

LIMITED 

HEAD  OFFICE  AND  SHOW  ROOMS 

386  BEAVER  HALL  SQUARE 

MONTREAL 


Works 
1280  St  Paurick  St,  Montreal 

22a 
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PROTECT 


Save  the  surface  and 
you  save  air^^y/)^^ 


Gibraltar — grim,  impregnable  sentinel  of  Empire— a  never  failing 
protection  of  British  interests  in  the  East. 

Genuine  Elephant  White  Lead — the  Purest,  Whitest  and  Best — 
Strong  in  its  Leadership  as  a  surface  Saver  and  Protector — impreg- 
nable in  its  hold  upon  the  confidence  of  the  painters  and  property 
owners. 

Both  British— both  unbeatable — both  symbolizing  the  Protection 
that  never  fails. 

Genuine  "Elephant"  the  one  White  Lead  that  gives  unstinted 
satisfaction  on  every  job. 

THE  CANADA-PAINT  CO. 

LIMITED 
Makers  of  the  famous  Elephant'Brana  GenuineWhite  LeacJ 

MONTOEAL  TORONTO  HALIFAX  WINNIPEG        CALGARV  VANCOUVEP 
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HEAD  OrnCl  •"</  YABOS  •( 

S.M^CORDwC^ 

611/fmcsrc.  roRonTo  ont 


The  Plant  of 

S.  McCord  &  Company 

Limited 


Builders'  Supplies 


LIME 

CEMENT 

SEWER  PIPE 

CRUSHED  STONE 

SAND 

GRAVEL 


Address : 


611  King  Street,  E. 
TORONTO,  CANADA 

Branch  Yard:   WOODBINE  AVE.  AND  G.T.R. 
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Hydrated  Lime  Banner  Brand 

Manufactured  from  the  Celebrated  Guelph  White  Lime 

High  Calcium  Lime  For  ChemicalPurposes 

Manufactured  at  Beachville 

Crushed  Stone,  all  Sizes 

Crushing  Plant  at  Beachville 

Standard  White  Lime  Co.  Limited 

Head  Office:  GUELPH  Plants:  Guelph,  Beachville,  St.  Marys 


Made  in  Canada 
Conduit 

Electric  Wiring 
Made  Safe 


For  All 
Electrical 
Instal- 
lations 


Manufactured  by 

National  Conduit  Co.,  Limited 

Toronto 
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Dominion  Bridge  Company 

Limited 

Montreal     -  -     Quebec,   Can. 


Engineers,   Manufacturers  and  Erectors 
of 

Steel  Structures 


"p  AILWAYand  Highway  Bridges,  Buildings, 
-'-^  Turntables,  Electric  and  Hand  Power 
Traveling  Cranes,  Goal  and  Ore  Handling 
Machinery,  Lift  Locks  and  Hydraulic  Gates, 
Transmission  Poles  and  Towers. 

Tank  and  Plate  Work  of  Every  Description 

Forgings 

Gear  Gutting  and  General 
Machine  Work 

Marine  Boilers 


Head  Office  and  Works :  Lachine,  P.  Q.  Can. 

P.O.  Address  :  Montreal,  P.Q.  Cable  Address  :  "Dominion" 

Branch  Offices  and   Works:     Toronto,   Ottawa,  Winnipeg 

Sales  Offices:      MONTREAL      TORONTO      OTTAWA      WINNIPEG 
EDMONTON       REGINA       VANCOUVER 


Large  stock  of  Structural  MtUerial  at  all  Works 


36  THE    CONTRACT    RECORD 


SHAIiE  BRICK 

for  Permanence     ]i  'i  ^^^  "^f 

thing  to  granite 

and  Strength         for  hardness 

•^  and  durability, 

and  its  resistence  to  stresses  makes  it  the  logical  selec- 
tion where  support  is  required.  Gooksville  Brick  has 
been  used  extensively  in  this  year's  building  program 
for  Public  Buildings,  Schools,  Business  Blocks,  Factor- 
ies,  Residences,  Sewers,  etc. 

Let  us  tell  you  more  about  the  utility,  permanence, 
appearance  and  strength  of  Gooksville  Brick.  Write 
us  for  further  information. 

GOOKSVILLE  SHALE  BRICK  CO.  LTD. 

Main  4265  General  and  Sales  Office;   26  Queen  St.  East  Toronto  Main  4266 


Car  Wheels  and  Castings 

Chilled  Car  Wheels  For:        Grey   Iron  Castings  of 


Steam  Railroads 


every  Description 

Electric  Railroads  Semi-Steel  Castings 

Industrial  Cars  Chilled  Iron  Castings 


Cars  and  Trucks  of  all  kinds 
for  Industrial  Purposes. 


Brakeshoes  for  all  classes  of 
service 

Sashweights  (Solids  and  Sec- 
tionals) 


.  I 

Dominion  Wheel  and  Foundries  « 

Limited  wM 

Head  Office:  131  Eastern  Avenue,  Toronto,  Ont.  ™ 

Plants  at :  Toronto,  Ont.;  Cobourg,  Ont.;  New  Glasgow,  N.S.;  St.  Boniface,  Man. 
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CRUSHED    STONE 

For  Concrete  and  Macadam 

Toughest  Stone  for  Macadam  in  Ontario 


L 

" 

?*^^::^^ 

i 

1^                            .  :Av*«C^«i(& 

i.'- 

Capacity  1000  tons  daily 

The  only  quarry  producing  the  famous  HAGERS- 
VILLE  BLUE  STONE,  the  best  for  roadwork  in 
Ontario. 

Used  extensively  by  the  Counties  of  Welland,  Haldi- 
mand,  Norfolk,  Elgin  and  Lambton. 


The  Hagersville  Contracting  Company,  Limited 


Office  and  Quarries: 


HAGERSVILLE,  ONTARIO 


Correspondence  Solicited 

.Stone  delivered  on  G.T.R.,  M.C.R.,  C.P.R.,  T.H.  &  B.,  P.M.,  N.St.C.  &  T.,  L.E.  &  N.,  L..& 

P.S..  &  C.W.  &  L.E.  Railways. 

Phones:  W.  H.  LINDSAY,  Secy. 

Days  23,  Nights  and  Sundays  33  Hagersville,  Ont 
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A  Keystone 
Ditching    Job 

Just  as  the  Keystone 
Excavator  finishes  it. 
24"  wide,  15'  6"  deep, 
through  sandy  loam  and 
th«n  through  rock-like 
clay. 

The  Keystone  cuts 
clean,  saves  hand  trim, 
dumps  accurately  and 
excavates  upwards  of 
150  lineal  feet  at  aver- 
age depth  per  day. 

Let  us  send   you  full 
particulars. 

Ensfineerins:  &  Machine 
Works  of  Canada,  Ltd. 

St.  Catharines,  Ontario 


'^:^      .,J*i  ^«f 
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Largest  and  Best  Equipped  Plant 
in  Ontario 

As  evidence  of  our  desire  to  give  customers 
the  highest  grade  product  and  the  best  ser- 
vice, we  have  installed  the  most  modern 
equipment  known  to  the  industry. 

A  daily  output  of  3500  tons  is  being  achieved 
and  the  stone,  all  sizes,  comes  clean  and 
even  in  size. 

Write,  wire  or  phone  your  orders  for  quick  action 

Canada  Crushed  Stone  Corporation 


DUNDAS 


Limited 


ONTARIO 


Toronto  Agents: — John  EL  Russell  Co.,  Ltd.         Phone  Adelaide  1600 


■<1 


"IDEAL" 

Galvanized 

woven 

Steel  Wire  Mesh 

For 

Reinforcing    Concrete 

Pavements 
and 

Roadways 


Delivered  prices  quoted  on  application  lor  any  weight  fabric 

IDEAL  FENCE  AND  SPRING  CO.  OF  CANADA,  LIMITED 

WINDSOR  ONT. 

Branches :  Winnipeg:,  Man.  Montreal,  Que. 
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Showing  Reinforcing  Steel  in  Harbour  Head  Wafh 


r^ 

^^^.li^ 

n 

L._ 

n                              ' 

-'J 

1 

Harbour  Head  Walls  undtr  conMtruelton  ahotcing  pre-ntoulded  blocks  in  place 


Concrete  Plays  Important  Part  in 
Toronto  Harbour  Work 


The  construction  of  the  retaining  walls — for  re- 
claimed areas  of  the  Toronto  Harbour  Improve- 
ment— is  one  of  the  most  interesting  features  of 
this  great  development  work. 

For  the  Harbour  Head  Walls,  from  Bathurst 
Street  to  Yonge  Street,  the  structure  consists  of 
rock-filled  crib  work. 

After  the  cribs  were  sunk  in  position,  lined,  filled 
with  stone  and  allowed  a  reasonable  time  for 
settlement,  the  vertical  posts  were  cut  off  and 
capped  and  the  flooring  laid  to  receive  the  pre- 
moulded  concrete  blocks. 

The  superstructure  consists  of  pre-moulded  con- 
crete blocks  8'  X  5'  X  5'  with  sides  bevelled  front 
to  back,  thereby  making  possible  a  perfect  align- 
ment.    After  being  placed  and  lined,  the  blocks 


are  keyed  to  the  plank  flooring  and  also  to  each 
other.  The  concrete  mass,  as  shown  in  section, 
is  placed  on  the  blocks  and  tied  to  the  latter  by 
reinforcing  steel.  Contraction  joints  are  placed 
every  fifty  feet. 

The  modernizing  of  a  water-front  is  a  type  of 
construction  work  for  which  Concrete  is  pre- 
eminently adapted.  Indeed  it  is  almost  impos- 
sible to  conceive  a  development  of  the  magnitude 
of  Toronto's  Harbour  improvement  on  any  other 
plan  than  that  which  employs  Concrete  for  the 
major  portion  of  the  work. 

Not  only  is  Concrete  used  for  Harbour  Head 
Walls,  but  also  for  the  Ship  Channel  Walls,  as 
well  as  for  the  huge  Bathing  Pavilion — the  latter 
a  beautiful  structure  of  Monolithic  Concrete. 


Specify 
CANADA  CEMENl 
Vniformly   Reliable 


CANADA  CCMENH 

CONCRETE 


We  maintain  a  Service  Depart- 
ment to  co-operate  in  all  .lines  of 
work  for  which  Concrete  is  adapt- 
ed. Our  library  is  comprehensive 
and  is  at  your  disposal  at  all  times 
without    charge. 


Canada  Cement  Company  Limited 

Canada  Cement  Company  Building  Phillips  Square  Montreal 
Sales  Offices  at :  Montreal  Toronto  Winnipeg  Calgary 


« 
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Another  of 
Canada's 
Important 
Buildings 

IS  BUILT  WITH 


The  Prince  Edward  Hotel  at 
Windsor,  Ont.  The  structur- 
al steel  was  erected  in  record 
time. 


\,^me 


Issmtd  by  the 
Structural  Steel  Associaliou 
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Melville    Brand    Grey    Hydrated    Lime 

Experienced  Builders  favor  it  because 
"It  Goes  Farther" 


Manufactured  at  Melville,  Ontario 


All  Dealers  Handle  Our  Product 


Head  Office:    2  Brown's  Ave.,    Toronto 


'PHONES: 

Kenwood  289  and  280 


Builders'  Supplies 

of  all  kinds 


Cement 

Lime 

Lumber 

Coal 

Soft  Coal 

Hardware 

Etc. 


Rapid  Truck 
Service  and 
Large  Stocks 

We  are  organized  and  equip- 
ped to  make  quick  deliveries 
of  all  kinds  of  supplies,  for 
every  description  of  construc- 
tion work.  Our  trucks  are 
always  ready  for  a  hurry-up 
job,  and  we  guarantee  the 
quality    of   our   material. 


Test  us  on  the  next  order  or  asi  us 
for  our  prices — they  are  right. 

Mercer  Brothers 

COOKSVILLE,  ONT. 


ROOFING 

and 

SHEET  METAL 
CONTRACTORS 


Recent  Contracts  include  the  Anatomy 
Building,  University  of  Torono 


G.  DUTHIE  &  SONS,  Ltd. 


650  Dufferin  Street, 


Toronto 


PAVEMENTS        SIDEWALKS        SEWERS        WATERMAINS 


THE 


GRANT  CONTRACTING  CO.. 

MUNICIPAL    CONTRACTORS 
TORONTO 


LTD. 


■•TABLtSHED   30  YEARS 


p 


I 
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for  Waterproofing  Cement  and  Concrete 

Must  not  be  confused  with  the  ordinary  inert  compounds. 

"Pudlo"  Powder  reacts  with  the  Cement,  producing  an  insoluble  and  impermeable  compound  that 
results  in  permanently  waterproof  concrete  or  mortar. 

It  acts  also  as  a  lubricant,  enabling  cement  to  be  worked  with  greater  ease  and  less  water,  and 
produces  a  denser,  stronger,  cleaner  concrete  or  stucco.  Does  not  affect  the  setting.  Prevents 
efflorescence,  hair-lines  and  discoloration. 

Send  a  trial  order  or  write  for  particulars  and  sample. 

Spielman  Agencies  Reg'd.    45  St.  Alexander  St.,  Montreal 

Ottawa J.  W.   Anderson,   Bank   St.   Chambers  Quebec Pruncau  &  Co.,  149  St    Pierre  St 

Toronto C.  W.   Beal,  60"/i  Adelaide  E.  Halifax R.   R.  Power,  811  Royal  Bank  Bldg. 

Sault   Ste  Marie N.   G.   Dehaas,  651   Queen   St.  St.  John,  N.B T.  McAvity,  4   Sons  Ltd. 

London E.   R.   Seabrook  &  Co.,  119  King  St. 

Winnipeg,  Edmonton,   Saskatoon,  Calgary Winnipeg    Paint   and    Glass    Co. 
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Head    Office   and   Works: 

Leyland,  Lancashire, 

ENGLAND 


Light  capacity  Dump  Trucks,  1,  2,  3  and  3'/2  yard 
capacity. 

Pneumatic  or  solid  tire  equipment. 

Tlie  flexibility  and  speed  of  light  loads  >\ill  offset 
the  use  of  heavy  equipment  where  such  is  un- 
desirable or  illegal. 

Leyland  service  is  personal  and  lasting. 

Ownership  of  long  standing  will  confirm  this. 


Leyland  Motors  Limited, 

Head  Office  and   Assembling   Works  in   Canada, 

100  St.  Patrick  St.,  TORONTO 

Branches  also  at  Montreal  and  Vancouver. 
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"Fire  Me" 


said  a  progressive  salesman  to  the  Manager. 
"1  am  costing  the  House  too  much.  I  am 
spending  so  much  of  my  time  explaining  to 
prospective  customers  who  I  am,  who  my 
House  is,  what  my  goods  are,  and  why  they  are 
worth  buying,  that  I  don't  have  much  time  left 
for  selling.  Do  all  this  preliminary  work  for 
me  by  means  of  effective  advertising  before  I 
reach  the  l)nilder,  contractor  or  engineer.  It 
can  be  done  better  and  cheaper  this  way  than 
I  can  ever  hope  to  do  it." 

Wract  Record 

.^"^EnOineerinft  Review 

The  wise  manufacturer  uses  the  "Contract  Re- 
cord and  Engineering  Review"  not  only  to 
save  his  salesmen  time  but  also  to  save  the 
time  of  the  Jobbers'  salesmen. 

The  "open  door"  to  the  Constructional  field 
is  the  "Contract  Record"  which  for  years  has 
earned  and  held  the  confidence  of  advertiser 
and  buver. 


FOR  SALE  OR  TO  RENT 


1 — Model  60  Marion  Steam  Shovel 

2 — 25  Ton  Vulcan  Dinkies,  Standard 
Gauge 

24 — 6  yd.  K.  &  J.    Standard    Gauge 
Dump  Cars 

1 — Model  21  Marion  Steam  Shovel  on 
Caterpillar  Traction 

1 — 18B  Bucyrus  Shovel  on  Road  Wheels 


Eastern  Equipment  Co. 

Limited 

MONTREAL,  QUE.  DORVAL,  QUE. 

p.  O.  Box  792 


(* 


PERFECT" 


^^eiM^ 


(1CTAC 
From  Factory  To  Fill-  A  Unit 

NOT  the  least  of  the  advantages  of  Pedlar's  Culverts  is  the  fact  that  no  assembly  is  required 
at  the  fill  except  when  longer  lengths  than  40  feet  are  required.    They  are  unloaded  from 
the  flat  car,  re-1-oaded  on  wagon  or  truck,  hauled  to  the  job,  and  rolled  right  into  the  trench. 
This  ease  of  haulage  and  installation  is  a  great  saver  of  time  and  labor. 

We  also  manufacture  Steelcrete,  Metal   Lath,  Rib   Fabric, 
Floor  Tyle,  Metal  Roofing  and  Siding,  etc. 

Write  for  Culvert  Booklet  ''C.R." 

The  PEDLAR  PEOPLE  Limited 

(Established  1861)  '^ 

Executive   Offices:      Oshawa,    Ont. 

Factories : 

Oshawa,  Ont.,  and   Montreal.  Que. 

Branches:       Moiitrc;il.      Quebec,       Ottawa 

Toronto,    Hamilton.   Winnipeg, 

Calgary,    Vancouver. 


Easy  to  Haul 
Easy  to  Instal 

Diameters  : 

8  to  84  inches 

Lengths  up  to 

40  feet 
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BIRCH    DOORS 

New  Shipment  -  Now  in  Warehouse 

Fine  Stock      -      Splendid   Values      -      Get  our  Prices 


FRENCH  DOORS 


IN  ALL  WOODS 


>o.  4UU' 


I 


T  will  pay  you  to   get  our 
latest  catalog  and  price  list. 

WE  CAN  SAVE    YOU 
MONEY 


Large  stocks  on  hand  for  im- 
mediate delivery.  Nothing  but 
the  better  grades  and  REAL 
VALUE  for  your  investment 
always. 

Write  or  phone. 


-VISIT  OUR  NEW  SAMPLE  ROOMS- 


PANNILL  DOOR  COMPANY 

Limited 

131  Front  St.  E.  Toronto 

MAIN  623 


46  THE    CONTRACT    RECORD 


Medart    Engineering    Service 

on 

Gymnasiums,  Locker  Rooms,  Baths  for 
Clubs,  Schools  or  Public  Buildings 

DURING  nearly  half  a  century  we  have  specialized  in  the 
manufacture  of  gymnasium,  locker  room  and  swimming 
pool  equipment.  The  experience  gained,  compiled  in  book 
form,  is  available  for  any  architect.  This  data  is  most  compre- 
hensive and  complete  giving  details  and  drawings. 

We  would  suggest  that  in  planning  either  club,  school  or  indus- 
trial building  you  avail  yourself  of  the  invaluable  Medart  En- 
gineering Service. 

JOHN  G.  COFFEY 

REPRESENTATIVE 

Bourcier  Bldg.,  26  Victoria  Square         -        -         -         -         MONTREAL 

Fred  Medart  Mfg.  Co.       -       -      St.  Louis,  Mo. 


Special  Bargain  for  Contractors 

In  Carrara  White  and  Colored  Marble 
Mosaic  (cubes)  Terrazzo  (chips) 

Italian  White  Mosaic  }i"  x  ^"  jc  >4",  @  $132.  per  ton,  bags  included;  F.O.B. 
Toronto  or  Montreal ;  Duty  paid. 

Italian  White  Terrazzo  No.'s  1,  2  or  3,  @  $1.10  per  100  lbs.,  bags  included; 
F.O.B.  Toronto  or  Montreal;  Duty  paid. 

Prices  for  White  and  Colored  Marble  in  blocks,  slabs  or  tiles,  on  application.  |H 

Send  for  samples  of  our  Marble  Mosaic  and 

compare  the  beauty  and  variety  of  color  Jl 

The  Commercial  Trading  Corporation 

LIMITED 

36  Wellington  St.  E.  -  Toronto,  Can. 

Phone  Add.  Si€8 
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Crushed  Stone 
Crib  Stone 


and 


Building  Stone 

Lime  and  Cement 


Wholesale 
and  Retail 


BRITNELL  &  CO.,  Limited 

C.P.R.  Crossing  Yonge  St.  North  Toronto 

Quarries  at  Burnt  River,  Ontario 


48  THE   CONTRACT    RECORD 


A.  W.  Carmichael  Limited 

CONTRACTORS 

for 

Roofing,  Waterproofing,  Asphalt 
Mastic  Floors,  Sheet  Metal  Work 

of  all  kinds 


OFFICE  :  T^/^D  /^IVn^r^  PLANT  ; 

918  Palmerston  Ave.     1  VJlvVyiM  1  \J    Hammond     Place 
HILLCREST  4842  HILLCREST  4843 

Branch :  90  Lincoln  Rd.,  WALKER VILLE,  ONT. 


GRANITE 

Rough  Stock    -    Monumental   -    Building    -    Paving  Blocks 


BRODIE'S     LIMITED 

128     BLEURY     ST. 
MONTREAL 


STANSTEAD,  EBONY  and  BRODIE^S  PINK  GRANITES 

Quarries  at: — Graniteville,     Mount  Johnson,     and    Guenette,  Que. 
Stock  of  Paving  Blocks  always  on  hand  ready  for  immediate  shipment 
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Warrenite-Bitulithic  Pavement  on  Yonge  St.  Provincial  Highway 
Photo  taicen  at  Stop  36  looking  South. 


Warrenite-Bitulithic 
An  Asset  in  Any  Locality 
Relief  from  Construction  Detours 
Resurface  over  Old  Macadam 
Efficient  in  All  Respects 
None  Better— None  So  Good 
Impressive  on  Visitors 
Traffic  Demands  Overcome 
Every  Mile  a  Pleasant  Mile 


Principal  Plus  Practice 
A  Shock- Absorbing  Surface 
Victor  in  Battle  "Traffic  vs.  Road" 
Eminently  suitable  to  All  Conditions 
Macadam  a  Good  Foundation 
Estimates  Furnished 
New  Surface  on  Old 
The  Best  by  Every  Test 


Built  to  Endure 

It  Is  Sanitary 

Temperature  Changes  Non- Affecting 

Utility  Unquestioned 

Long  Service 

Inviting  to  Motorist 

Tried  and  Proven 

Honest  Value 

In  Service  for  Years 

Constructed  Scientifically 


Our   expert   supervision  and  service  make  it 

supreme  in  Road  and  Street  Pavement 

construction. 


The  Warren  Bituminous  Paving  Co. 

of  Ontario,  Limited 

54  University  Ave.  -  Toronto,  Ontario 
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European  Natural  Rock  Asphalt  Mastic 


III 


Where  service  required  —This  material  chosen. 

All  Mastic  Asphalt  Floors  in  MONTREAL    HARBOUR    COMMISSION- 
ERS' new  COLD  STORAGE  PLANT,  DRIVEWAY  and  POWER  PLANT 
installed  by  us,  in  addition  to  five  large  Pier  Freight  Sheds. 
OVER  HALF  A  MILLION  SQUARE  FEET. 
Our  floors  are  for  every  class  of  building — All  work  guaranteed  5  years. 

H.  H.  SYMMES  &  Co.,  Ltd.,  24  Board  of  Trade  Bldg.,  MONTREAL,  Que. 


CARSWELL 

CONSTRUCTION 
COMPANY    LTD. 


General 
Contractors 


85Wellington  Street  East 

TORONTO 

Ont. 


Milne,  Coutts 

&  Co.,  Ltd. 


Owners  of  famous  Bay  of 
Fundy  Red  Granite  Quar- 
ries. 

Columns,  Pilasters  and 
Building  Work  in  all  kinds 
of  Granite. 

Correspondence  solicited 
from  Builders  and  Con- 
tractors. 


St.  George,  New  Brunswick 


TRADE  MARK,  REG'H 


ATLAS  CONSTRUCTION  C? 

LIMITED 

ENGINEERS  and  CONTRACTORS 

37  BELMONT  STREET 

MONTREAL 
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Construct    your    Buildings    to 

RESIST  FIRE 

Scientitic  tests  have  shown  the 

Bui  ding  Engineer — Contractor 

—  Architect      that    TRAP 

ROCK  s  lould  always  be  spec- 

• 

ified  for  concrete   work.      With- 

TRAP 

stands  a  constant   heat  of  2200° 
F.,  being  superior  to  Hmestone, 

ROCK 

gravel    or   usual   concrete   filler. 
Tough,     lard,     uneven     surface 

1            '  j_     '  1       1     r 

makes  it  ideal   tor    permanence 

and  consistency 

For  all  Concrete 

We  have  a  great  amount  of  in- 

work —  Safety  — 

formation    that    will     give     you 

Permanence  — 

details  of  TRAP   ROCK   ad- 

Ease of  Handling. 

vantages. 

By  actual  test  in  concrete  wear- 

ing surface  TRAP   ROCK 

concrete  has  much  higier  resist- 

ance   to    wear    than    any   other 

type  of  concrete. 

ONTARIO    ROCK   CO. 

LIMITED 

Crown  Oftice  Bldg. 

TORONTO 
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Chick  Contracting  Co.,  Limited 


Sewer   in    Sandwich,    Ont..    1920 


Contractors 

PAVING 

EXCAVATING 

SEWER 

CONSTRUCTION 

and 

RAILROAD 

GRADING 


Windsor  Dock,   1920 


txiavdijiiK    Low;-'s    Cellar.    1920 


Showing 

some  of  our 

equipment 

and  some 

of  the  big  jobs 

entrusted 

to  us. 


Paving  in    Leamington,    Ont.,    1922 


Paving   in    Leamington,    Ont.,    1922 


Office  and  Yards:    951   McDougall  St.,  WINDSOR,  ONT. 
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A  Complete  and  Efficient  Construction 
Service  Was  Required— They  Chose 

The  Jackson-Lewis  Co. 


Head  Office: — 


LIMITED 
Contracting  Engineers 

Ryrie  Building, 


TORONTO 


When  the  former  Hospital  for 
Consumptives  at  Gravenhurst, 
Ontario,  was  burned  to  the 
ground,  it  strained  the  re- 
sources of  the  province  to  the 
utmost  to  find  accommodation 
for  its  many  patients.  Quick 
action  was  taken  and,  as  if  by 
a  miracle,  a  new  and  finer  hos- 
pital arose  from  out  the  ashes 
of  the  old. 


That  we  were  permitted  to 
play  a  part  in  this  good  work 
makes  us  happy,  and  perhaps 
we  may  be  excused  for  the 
pride  we  take  in  the  fact  that 
we  were  the  ones  called  upon 
to  act  as  general  contractors, 
for  this  work. 


MUSKOKA  HOSPITAL  FOk  CONSUMPTIVES,  GRAVENHURST 

Illustration  of  Main  Building  only.     Architect  C.  S.  Cobb.  Toronto; 
General  Contractors,  The  Jackson-Lewis  Company,  Limited. 
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Showing  excavating 


.-^i::  ^1.   .^;j,L   .^i.u 


C-pable  of  handling  400  to  500  cu.  yds.  per  day 


Wc  Contract  for 


BUILDING 

EXCAVATIONS 

STRIPPING 
QUARRIES 

HAULING  STONE 
FOR  ROADS 

STEAl^l  SHOVEL 
WORK 

■  DUMP  TRUCK 

HAULAGE 

Angstrom  &  Verochio^   Limited 

201  McKinnon  Building 


VT'EARS  of  experience  coupled 
*■  with  modern  and  efficient 
equipment  enable  us  to  undertake 
large  work  and  complete  it  to 
your  entire  satisfaction  and  on 
time. 

We  are  specialists  in  Steam 
Shovel  work,  Dump  Truck  Haul- 
age and  Building  Excavations. 

Steam  Shovels  for  rent  at 
reasonable  rates 


wm 
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OTIS-FENSOM 

GEARLESS  TRACTION 

MICRO-DRIVE  MACHINE 


This  type  of  machine  is  one  capable  of  automatically  making 
accui-ate  landings,  irrespective  of  load  and  speed.  It  is  intended 
for  use  wherever  level  landings  are  desired  and  is  particularly  ap- 
plicable where  it  is  necessary  not  only  to  make  but  also  to  auto- 
matically maintain  accurate  landings  during  loading  and  unload- 
ing, independent  of  the  stretch  of  the  hoist  ropes. 


OTIS-FENSOM   ELEVATOR  CO. 


HEAD    OFFICE: 

50  BAY  STREET 
Toronto,  Ont. 


LIMITED 

OFFICES   IN   ALL    THE 

PRINCIPAL   CITIES 

IN   CANADA 


WORKS: 

VICTORIA  AVE.  N. 
Hamilton,   Ont. 
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G.  &  McC.  Co. 

SECTIONAL    WATER    TUBE 


This  is 

what  they 

say:- 


IMPERIAL   OIL   LIMITED. 
SARMA.  ONT..  June  tl.  lit'J'-*. 
The   Coldie   &    McCuUoch    Co..    Limited. 

Gait,  Ontario. 
Dear    Sirs  : 

I  am  in  receipt  of  your  letter  of  the  31st  ultimo 
in  reference  to  your  Water  Tube  Boilers  which  we 
have  installe<l  at  our  various  Refineries,  and  wish  to 
advise  that  during:  the  last  five  years  we  have  in- 
stalled at  our  different  Plants  the  following  (ioldie 
&  McCuIloch  Type  "H"  Sectional  Water  Tube  Boib 
crs  : 
Refinery  at  Dartmouth,   Nova  Scotia 


Rated    Cajiacity 


405 
405 

Ht5 


Vtar 

Installed 

1itl7 

iinit 

I'.rjl 


l!»l!t 
l!t2l> 


1020 


Working 
Pressure 
H.P.  liOO    lb=. 

H.P.  -JIM)    lb-. 

H.l*.  -JIMl 

fitted    with 
built   in    Steam 
Superheaters. 
Refinery  at   Sarnia,   Ontario: 

4  425     H.I'.  2(Wt    Ihi 

2  425    H.P.  200    lb! 

Refinery    at    Regina.    Saskatchewan : 
2  :il.S    H.l'.  2IM)    II  J 

fitted  with 
built  in  Steam 
Su!:erheaters. 
As  to  our  experience  with  the^c  Boilers.  I  am 
pleased  to  advise  that  s-ame  have  been  very  satis- 
factory. We  are  able  to  operate  them  at  very  high 
overloads,  exceeding  at  times  for  quite  long  periods 
200  to  225  per  cent,  rating.  The  refractory  mat- 
erials in  the  furnaces  seem  ta  be  the  limiting  factor 
as  far  as  capacity  is  concerned.  T  believe  the  above, 
ili-o  the  fact  that  our  co'ts  for  repairs  h;.. e  been 
negligible,  is  pood  i)roof  that  the  design,  material 
and  workmanship  are  in  every  way  first-cla>s.  We 
iire  therefore  pleased  to  go  on  record  in  stating  that 
the  Boilers  in  every  way  have  been  up  to  our  ex- 
pectations, and  our  repeat  orders  as  shown  above 
are  without  doubt  our  best  evidence  in  this  connec- 
tion. 

N'ours   verv    trulv. 
T.    MONTGOMERY.    Chief   Engineer. 


G.  &  McC.  Co. 

Sectional  Water  Tube  Boilers  provide  more  rapid  circulation  and 
increased  steaming  capacity. 

Design,  Workmanship,  Material, 
Everything  FIRST   CLASS 

Our  new  Catalog  No.  40  will  be  mailed  FREE  to  persons  interested. 


TM/K 


The  GOLDIE  &  McCULLOCH  CO.  Limited 


Head  Office  and  Works,  GALT,  Ontario,  Canada 


TORONTO    OFFICE: 

SUITE     1101-2, 
BANK    OF    HAMILTON     ELD 


WESTERN    BRANCH: 

C43    HcOliRMOTT   AVE.. 
1.  WINNIPEG,    MAN. 


.QUEBEC  AGENTS:     BRITISH  COLUMBIA  AGENTS: 

ROSS   &    GREIG,  ROBT.    HAMILTON    &    CO.. 

400  ST.  JAMES  ST..  VANCOUVER.    B.C. 

MONTREAL.    QUE. 
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Mi.PLE    RtOGF. 
OVKING    DISTRICT.     B,C 


MUNICIPADTT  or  KCMT, 
ACASSIZ.    B.C. 


SMAUGHNrsqy     MIMTAnV     HOSPITAL, 


WATERWORKS    PUMPING    STATION 
WATFORD.     ONT. 


CIRCULATING     PUMPS.      MATCH    CO.     LTD.. 
BERTH1ER.    QUE, 


V/ATilRWORKS     PUMPING    STATION, 
WATERLOO.    ONT, 


Rees 
RoTURBo 

CENTRIFUGAL 

PUMPS 


The  preference  for  the  KEES  RoTURBo 
centrifugal  pumps  is  borne  out  in  the  fact 
that  (luring  tlie  last  four  years  we  have 
made  200  installations,  consisting  of  ;!00 
pumps.  A  significant  fact  is  that  flO  of  these 
were  municipal  installations,  contracts  for 
which  were  placed  only  after  most  careful 
investigation,  and  in  a  number  of  cases  in 
plants  in  which  REES  pumps  had  previ- 
ously been  installed.  They  must  have  given 
satisfaction  or  there  would  not  have  been 
repeat  orders.  A  few  of  the  installations 
are  shown  herewith. 

REES  RoTURBo  single  and  multi-stage 
centrifugal  pumps  give  high  and  permanent 
efiiciency  over  a  wide  range  of  duties  and 
being  self-regulating  insure  the  prime  mover 
against  overloading. 

The  low  water  velocity  through  all  pas- 
sages results  in  almost  complete  freedom 
from  wear,  even  when  pumping  gritty  water. 
Catalogue  and  complete  details  promptly 
furnished. 

The  Goldie    &  McCulIoch 
Company,  Limited 

Head    Office    and    Works: 

GALT,  ONTARIO,  CANADA 

Toronto    Office: 
Suite   IKH-'J,    ilaiik   of    Hamilton   Bidg. 

Western    Branch; 

IMS    NfcIArmott   Ave..   WimiiiuK.    Man. 

Quebec    Agents; 

Ross    &    Creig.    A^M^    St.    James    St. 

Montrral.   Que. 

British    Columbia    Agents: 
Roht.    Hamilton    it    t'o..    Wincouvcr,    M.l*. 


■  TRANCE    ST    '     WATlMAO«KS    PUMPING 
STATrON  KITCMCNCR.    ONT. 


WATERWORKS 
P.UMPINGlSTATION. 
SUDBURY.    ONT. 


ONE   OF   TWO    POMPS.   wATfi 
P'»l  S 
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BRICK 

for 

DURABILITY 
APPEARANCE 
AND  STRENGTH 

A    brief    comparison    of   the    different    materials 
used  in  building  construction  of  all  kinds  will  re- 
veal the  remarkable  predominance  of  brick. 

For  durability  time  has  proved  it  has  no  super- 
ior, and  the  vast  weights  it  is  called  upon  to  sup- 
port testify  to  its  great  strength.    As  to  appearance, 
its  possibilities  are  unlimited.    In  color,  texture,  and 
decorative  effects  the  beauty  of  brick  is  unsurpas- 
sed, and  when  used  with  other  materials  it  serves 
to   enhance   their   beauty    and    to   provide   pleasing 
combinations  and  contrast.s. 

Brick,  by  its  adaptability,  can  perform  a  service 
in    all  classes    of  construction,    and    architects  and 
builders  will  do  well  to  consider  its  utility  first  in 
its  relation  to  any  Iniilding  undertaking  they  have 
in  hand. 

If  you  desire  to  combine  all  the  above  essentials 
send  for  samples  and  prices 

TORONTO   BRICK  COMPANY,   LIMITED 

HEAD  OFFICE: 

60  VICTORIA  STREET 

Phone  Main  3067 

PLANTS:       YORK       SWANSEA      MILTON      COBOCONK 

1 

^ 

1 

1 

1 

._ — 

i                                   1 

■  ' 

1 
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For  Reliable  Service  give 
me  YORK  Equipment 

When  the  Operating  Engineer  of  an  Ice  Making 
or  Refrigerating  Plant  insists  upon  the  Plant  Man- 
ager buying  York  Ammonia  Fittings  and  Supplies, 
he  knows  he  is  saving  himself  a  lot  of  time  and 
trouble  and  also  reducing  the  operating  costs  of  the 
plant. 

He  knows,  because  he  has  learned  through  past  ex- 
periences of  his  own,  or  perhaps  from  another  En- 
gineer, that  York  Equipment  is  designed  and  made 
to  meet  the  severest  service. 

Surely,  the  man  who  is  responsible  for  the  operation 
of  the  plant,  who  sees  and  handles  the  equipment 
every  day,  should  be  best  able  to  judge  the  merits 
of  each  piece  of  apparatus. 

And  the  Engineer  out  of  justice  to  his  employers 
and  to  himself,  will  recommend  York  Apparatus, 
which  he  realizes  will  give  satisfactory  results  in 
actual  service.  That's  why  more  York  Ammonia 
Fittings  and  Supplies  are  sold  each  y-ear  than  any 
other  make. 

There  is  perhaps  no  other  concern  of  its  kind  in  the 
world  able  to  handle  such  a  large  number  of  orders 
or  such  a  heavy  volume  of  business. 

A  trial  order  will  convince  you  of  the  Superior 
Quality  of  York  Ammonia  Fittings  and  Supplies. 


CANADIAN  ICE  MACHINE  CO.,  LTD. 

Toronto:      Villiers  and  Munition  Sts.,  Eastern  Harbor  Terminals 

Montreal:   324   Craig   St..  West.      Winnipeg:      1416   Whyte  Ave. 

Vancouver:  1168  Homer  St. 

Representing 

YORK  MANUFACTURING  CO. 

Ice  Making  and  Refrigerating  machinery  ExcIuMively 

YORK,  PENNA.,  U.S.A. 


You  Know  In  Advance  How 
This  Board  Will  Stand  up— 
The  Tests  Are  Its  Guarantee 

What  a  big  advantage  it  if  to  be 
absolutely  sure  that  your  walls  and 
ceilings  will  not  crack,  crumble, 
shrink  or  sag — that  they  will  keep 
out  dampness,  heat  and  cold  if 
built  with 


.saup 


BO/VRO 


You  have  that  assurance  because  ten  of  the  severest  tests 
a  prominent  consulting  engineer  could  devise,  were  made  with 
Ten  Test  Solid  Fibre  Board,  to  prove  that  it  is  ideal  for 
exterior  or  interior  walls  and  ceilings — is  weather-proof,  cold 
proof,  heat  proof,  sound  proof,  fire  and  moisture  resistive 
can  be  papered,  painted  or  kalsomined — that  it  holds  stucco 
to  its  surface  with  an  everlasting  grip — and  finally  that  it 
is  permanent  and  the  most 
economical  building  mat- 
erial you  can  use. 


S»nd   for  this 

FREE 
BOOK 


That  explains  the  ten  tests  in 
detail:  and  illustrates  beautiful 
homes  built  with  this  superior 
building  board.  Address  your 
nearest  representative  or 


MANLEY   CHEW 


Manufacturer 

Penetans 


Dept  7 

Ont. 
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Special  Offering 

Model  No.  41  Marion  Steam   Shovel 

Shop  No.  2832 

SPECIFICATIONS 


Weight  /l"  working  condition... 

95,000 

Hoisting    

8"  X  8" 

lbs.      1  In  shipping  condition. .  . 

81,000 

Size  of  engines 

Swinging    

5'/^"  X  6" 

Size  of  dipper,  cubic  yards 

l/a 

Crowding     

5/2"  X  6" 

Capacity  per  hour  (cubic  yards) . . 

60     to     180 

Capacity  of  water  tanks,  gallons 

770 

„           [Combination  type,  length 
"""^  1  Swings  back  of  right  angle 

Length  of  dipper  handle 

20"  0" 
40° 

Height  of  A-frame  lowered  for 
oViinment                                 

12'  6" 

Size  of  hoisting  chain   

1" 

C  Width 

7'  0" 
29'  10" 

Size  of  swinging 

fChain     

1" 

Car  body      (  length    (overall 

i  Cable,  double  .. 

Locomotive   type,   size... 
xj   .,         Maximum  press,  designed 
"°""     for 

Working   pressure    

50"   X   10'  0' 
150 

Size  of  propellir 

ig  chain 

1  ■ 

125 

A.  A.  SCULLY,  LIMITED 

123  BAY  STREET 
TORONTO 


Phone  Main  2S00 


i)s 


/■' 


V 
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Build    a    Road    That 
Resists  Bombardment 


When  the  mighty  guns  on  the  Western  Front 
hurled  broadsides  of  ponderous  steel  projectiles, 
the  turrets  and  forts,  regarded  as  impregnable, 
crumpled  like  cardboard.  The  result  was  a 
resort  to  earth  trenches  and  embankments. 
Why?  Because  the  only  resistance  possible 
was  that  of  absorbing  the  shock  instead  of 
defying  it.  The  same  principle  dictates  shock 
absorbers  and  pneumatic  tires  for  automobiles 
and  trucks  to  protect  the  vehicle  and  its  load. 
Our  streets  aud  roads  must  withstand  the  bom- 
bardment of  more  than  four  million  truck 
wheels.  The  shock  absorber  in  this  case  is  the 
asphalt  wearing  course  whatever  the  base.  As- 
phalt— resilient,  dustless,  noiseless,  waterproof, 
wearproof — the  pavement  of  Broadway,  Fifth 
Avenue,  Michigan  Boulevard,  Broad  Street 
and  Pennsylvania  Avenue,  is  the  last  word  in 
modern  pavement  design  and  is  no  more  costly 
than  a  rigid  unprotected  pavement. 


Write  for  Brochures, 
Circulars  and  Specifications 


The   Asphalt   Association 

25  W.  Forty-third  St. 
NEW  YORK  CITY 

Albany,  N.  Y.  Atlanta,  Ga.  Chicago,  111. 

Newark,  N.  J.  Statesville,  N.  C. 
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MlffD^PlORRlSOW 


GRAB  BUCKETS 
HOISTING  ENGINES 


Orange  Peel  and  Clam 
Shell  Grab  Buckets 
made  in  all  types  and 
sizes  for  all  purposes. 


Double  Drum  Steam  Hoist 
Bronze  bushed  drums 
Machine  cut  gears 
Double  cone  frictions 

All  sizes  carried  in  stock. 


Agents: — 

Harvard  Turnbull  &  Co.,     Toronto  B.C.  Equipment  Co.,     Vancouver 

Powell  Equipment  Co.,      Winnipeg:  O'Hanlon  Ferguson  Co.,    Edmonton 

Ferguson  Supply  Co.,  Calgary 


Manufactured  in  Canada  by 


CANADIAN  M EACVg^O RRISON  CO 

CANADA     CEMENT      BUILDING 
works:  IVIONTPtEAL    ^^^land  ont. 
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MEAD-MORRISOn 


DERRICK  FITTINGS  V 

FOR  STIFF  LEG  AND  GUY   DERRICKS 


Mead-Morrison  Derrick  Fittings  are  of  the  latest, 
most  approved  type,  developed  by  engineering  ability 
of  the  highest  class  after  many  years'  experience  in 
design,  manufacture  and  use  of  Contractors'  Equip- 
ment. 

All  details  of  construction  have  received  most  care- 
ful attention,  thus  insuring  dependability  under  the 
severest  service. 

Information  and  prieea  gladly  fumiahed  on  requMt. 


Harvard  Turnbull  &  Co. 

Railway,  marine  and  Contractors  Supplies 

EXCELSIOR    LIFE    BLDG..    TORONTO    ST 

Toronto 
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Specialists    In   Asphalt   Pavements 


A   section   of    the    Bloor    Street   Asphalt    Pavement   constructed    this   year    by    us   for   the 
Ontario   Department  of  Public   Highways 

The  Constructing  &  Paving  Co.  of  Ontario,  Limited 

Municipal  Contractors.  Offices:   17  Queen  St.,  East,  TORONTO 

James  Pearson,  rrcsldent  ami  Treasurer  ;   Frederick   H.  Nceve,  Secretary  ;  Arthur  A.  Ridler,  Superiiitendent. 


Build  IVith  Brick 

Use  the  famous 

LaPrairie  'Tlastic"  Brick 

"Red  Rustic",  "Red  Vertical", 
"Red  Pressed",  "Buff  Rustic", 

*'Buff  Vertical",  ''Buff  Pressed", 

"Manganese  Rustic",  "Manganese  Vertical" 

Also  "Delco"  Hollow  Tile. 

Reg'd. 

They  will  stand  the  test 
Manufactured  by 

National   Brick   Company  of  LaPrairie 

Limited 

Montreal 
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When  Specifying' 


We  arc  deeply  indebted  to  Mr.  Jas.  Govan,  M.R.A.l.C,  Architect  for  Department  of  Provincial 
Secretary;  Professor  L.  M.  Arkley,  M.  Sc,  M. E. I. C,  Queen's  University,  and  Professor  Robert  W. 
Aligns,  B.A.  Sc,  M.A.S.M.E.,  M.A.W.W.A.,  Toronto  University,  for  the  following  compilation  of 
data  resulting  from  extensive  tests  made  U)  determine  the  loss  of  heat  through  masonry  walls. 


B.T.U's 

Transferred    per    1    degree   difle.ence 
of   temperature   per   hour   per    square 
fool. 

Type  of  Wall 

y"  Brick    wall 
S"  Tile    wall— cells    vcrlical 
8"   Interlocking   Tile    wall 
13"  Tile  Wall— cells   vertical 

.392 

-      .416 

.313 

.322 

Findings 


(1)  Hollow  Tiles  whose  air  cells  lie  horizontally  when  laid  in  the  wall  have 
a  lower  heat  loss  per  square  foot  than  solid  brick  walls. 

(2)  Hollow  Tiles  whose  cells  stand  vertically  when  laid  in  the  walls  have 
a  greater  heat  loss  than  solid  brick  walls. 

(3)  Interlocking  Tile  walls  have  a  21%  lower  heat  loss  than  solid  brick 
walls  and  25%  lower  than  vertical  cell  tiles. 

(4)  An  eight  inch  wall  of  Interlocking  Tile  has  a  lower  heat  loss  per  square 
foot  than  an  etiuivalent  area  of  twelve  inch  wall  built  of  tiles  whose  cells 
stand  vertically  in  the  walls. 


The  table  above  shows  the  results  of  the  tests,  supporting  the  deductions  stated,  the 
unit  of  heat  measurement  being  the  British  Thermal  Unit  (B.T.U.) 

All  walls  tested  without  plaster. 

From  a  standpoint  of  insulation  and  fuel  saving  the  above  data  constitutes  a  most 
important  contribution. 


The    Interlocking    Tile    Company    Limited 

32  Toronto  Street 


Toronto 


Ontario 
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BERG  DRY  and  WET  PANS 


For 


QUALITY    ECONOMY    SERVICE 


FIG.  314  HEAVY  DUTY  NINE  FOOT  DRY  PAN— INDEPENDENT  MULLERS 

MALLEABLE  IRON  SCREEN  PLATES 

Eliminate  Breakage 

Give  Greater  Grinding  Capacity,  and 

50%  Greater  Screening  Capacity  than  Cast  Iron  Screens. 

BERG  SELF- ALIGNING  BALL-BEARING  PAN  STEP 


SAVES  50S,  OF  POWER 
ELIMINATES  STOPPAGES 


SMALL  OIL  CONSUMPTION 
MADE  TO  SUIT  ANY  PAN 


COMPLETE  BRICK  and  TILE  PLANTS 


FURNISHED 


DESIGNED 


INSTALLED 


BERG  MACHINERY  CO. 

117  Wellington  St.  W., 

TORONTO,  ONTARIO,  CANADA 
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An  Electrically  Operated 

Gate  Valve 


Note  the  outstanding  features  of  this 
Jenkins  Model — 

Adaptable  to  inside  Screw  and 
Rising  Steam  Valves. 

Positive  in  operation.  Stand- 
ardized equipment  with  Valve 
Manufacturers. 

Operation  from  any  electric 
circuit. 

Short  or  Long  Distance  Con- 
trol. 

No  overtravel  of  Gate.  Heavy 
unseating  blow. 

Designed  for  any  pressure,  size 
or  location. 

Equipped  with  hand  wheel  for 
emergency  operation,  enclosed 
driving  gears,  waterproof  limit 
me  c  h  a  n  i  s  m  and  waterproof 
motor. 

Write  for  further  particulars 


Dean 
Control 

System 


Bullseye 

Indicating 

Lamps 


Dust  proof 
Control  Station 


JENKINS  BROS.,  LIMITED 

103  St.  Remi  St..  Montreal 
Toronto  -  -  Vancouver 

European   Itranrh  : 

6  Great  Queen  St.,   Kingcway,   London,   W.  C.  2.  Eng. 
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Use    CANADIAN    Plaster 

BUT    SPECIFY 

"HAMMER"  BRAND 

Hard  Wall  Plaster 
Calcined  Plaster 


Manufactured  by 


ALBERT    MANUFACTURING    CO. 

HILLSBOROUGH,    NEW  BRUNSWICK 
Our    plasters    have    stood    the    test    of    time    for    over    fifty    years 


BellUt  Compound  Engine  with  Generator 

BELLISS  &  MORCOM,  Ltd. 

Birmingham,  England 

STEAM  ENGINES 

STEAM  &  EXHAUST  TURBINES 

DIESEL  ENGINES 

AIR  &  GAS  COMPRESSORS 

SURFACE  &  JET  CONDENSERS 


HEENAN  &  FROUDE,  Ltd. 

Worcester,    England 

Air  Coolers  for  Electric  Generat- 
ors or  Transformers. 

Water  Coolers  for  Internal  Com- 
bustion Engines. 

Oil   Coolers   for  Steel  Quenching 
etc. 

Dynamometers. 


Duval's  Metallic  Packing. 

Semi-Metallic  Packing  for  Centri- 
fugal Pumps 


Agents — 


LAURIE  &  LAMB,  Board  of  Trade  Bldg.,  MONTREAL 


I 


(  (».\|  KAl 


K  I.  COR  I J 


69 


m 


Waterproofing  Grain  Elevators 


ft 


.    h'   ll<Il«.  A<l.>    «>«,r. 


I  l.%(HI  llnrrfiln  Unlly 
^'lnvnlf>t  I'-min*  try 
.MKKMMMl  iluMhJl* 


The  Larabeo  Flour  Mill<*  Corporarion 
Kansas  dry.  U.S.A. 

Fob.  IJth,  1922. 


Pratt-Thcmpaon  Construction  Company, 
Republic  Building, 
Kansas  City,  Uo. 


Attention;  Mr.BarclsT  A.  Ora«ne 


Dear  Sirs; 


1  Our  grain  storage  tanks  of  half  million  bushel 
cnpnclty,  located  at  Clinton,  Missouri,  leaked 
very  badly  until  treated  by  your  cement  gun 
preparation.    It  Is  over  six  months  now  since 
you  have  completed  the  job  and  we  are  pleased 
to  pdvlse  that  the  work  has  been  done  In  a  very 
efficient  and  satisfactory  manner  with  the  re- 
sult that  our  bins  are  absolutely  waterproof. 


great  pleasure  In  recommending  the  use 
'Ounlte"  in  any  ease  where  there  are 


2  We  take 
of  this  "Ounlte"  In  any 
water  leakage  troubles,  as  frequently  occurs 
In  concrete  tanks  for  grain  tankage. 

3  Assuring  you  of  our  appreciation  of  the  good 
work  you  have  done  for  us,  we  beg  to  remain 


Yours  very  sincerely. 


AJB-KP. 


Vice-President 


../£.^ 


moral  Hanager. 


Read  these  two  letters  telling  how  two 
grain  elevators,  treated  with  GUNITE, 
have  been  permanently  insured  against 
dampness  and  deterioration  of  Grain. 
And  now  read  this  lesson  into  your 
problems  !  ! 

CEMENT-GUN  COMPANY 


New    York 
Pittsl)urg 
Los  Angoks 


Ineorporalad 

Allentown,  Pa. 


Chicago 
Sioux  lily 
Scat  til- 


Agents  in  Eastern  Catiada:     General  Supply  Company  of  Canada, 

356  Sparks  Street,  Ottawa. 

Branches  in   Montreal,  Toronto,  Winnipeg,  North   Bay,  Moncton. 

Agents  for  B.C.  and  Alberta — Cement-Gun  Co.,  Inc., 

815  Alaska  Bldg.,  Seattle,  Wash. 

Foreign  Agency:     International  Cement-Gun  Company, 

50  Maria   Plaats,   Utrecht,  Holland 


@[ENT    (IN 

Making 

Grain  Elevators 
Leak  -  proof  and 
Moisture  -  proof 


Cereai.  PROOrCTA  Co. 


4prll  »i.   1922, 


C«atnt*Oun  Colony,  Ind., 
CbMibvr  of  CcHMrc*  Bldf., 
Chloago,  nitnel*. 

Qmtlvwn: 

lUrlng   1912  «•  KM  orcctsd  r«lfiforc*d 
concrata  erftln  ttora.^   tvikt  «ni  grain  •Ivvbtor 
building,  which  thoKM  cruks.   Oat  to  tho  fact   ttet 
tboao  tank*  tA  bullllng  wor*  eonttrootoA  IcrlAg  vb« 
cold  MoatLcr  taontltt  and  tha  work  had   to  b«  napandad 
whan  btlov-saro  waatbar  oat   In. 

Aftar  tha   alavator  haa  baao  oacylatad.  wm 
found  It  dailrobla  ana  naeaatar?  to  taka  atapa  to 
allolnata  tha  cracka  and  at   tha  aana  tlaa  glva  tha 
bulldlnea  a  coallnc  of  oatarlal   that  woald  do  ««/ 
with  aolatura  and  glva   tha  building  a  aora  al«htl/ 
apF«ar«nea.     M  uaad  what   la  taraad  watarrreof  e«D«nt 
eoaclnc,  which,   htwavar.  provad  wiaatlafaetor/.      T^a 
C«&>«nt-(>jn  Coqpanji,    Inc.  propoaad  to   raueva  tha  ca««it 
coating  and  racoat   tha  mtlra  bolldiiv,   alao  conerata 
taiika,    by  thalr   ayaCiD,    tha  work  batn^  dona  urdar  a 
guarantaa  that   thla  woulo  prora  a  parwnwit  ana  aatlt* 
factor?^  Job.     ifa  aecaptad  tbalr  propoaltlvi  and  tha 
work  wa»  eoc^latad  during  tha  raar  1Q1>*.      Tha  t«ika 
havo  alnca  ahvn  no   ilgn  of  laaka^a  or  latarloratlon 
of  eraln  dua  to  aotatura,   and  tha  aztarler  appaaranca 
of  tha  aKja  la  i^>rovad. 

Tour*  Tary  Inily. 


CEREAL  PRODUCTS  CO. 


The  Traylor  Portable  Compressor  is  built  for  GUNITE 
work,  driving  jack-hammer  drills  and  all  pneumatic  tool 
work.  Built  in  two  sizes  and  driven  by  either  electricity 
or  gasoline  through  worm  gearing. 
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Build  a  Road  that  Resists  Bombardment 

When  the  mighty  guns  on  the  Western  front  hurled  broadsides  of  ponderous  steel  projectiles  the 
turrets  and  forts,  regarded  as  impregnable,  crumpled  like  cardboard.  The  result  was  a  resort  to  earth 
trenches  and  embankments.  Why?  Because  the  only  resistance  possible  was  that  of  absorbing  the 
shock  instead  of  defying  it.  The  same  principle  dictates  shock  absorbers  and  pneumatic  tires  for  auto- 
mobiles and  trucks  to  protect  the  vehicle  and  its  load.  Our  streets  and  roads  must  withstand  the  bom- 
bardment of  more  than  four  million  truck  wheels.  The  shock  absorber  in  this  case  is  the  asphalt  wear- 
ing course  whatever  the  base.  Asphalt, — resilient,  dustless,  noiseless,  waterproof,  wearproof, — the 
pavement  of  Broadway,  Fifth  Avenue,  Michigan  Boulevard,  Broad  Street,  and  Pennsylvania  Avenue,  is 
the    last    word    in    modern    pavement    design   and    is  no  more  costly  than  a  rigid  unprotected  pavement. 

Write  for  Brochures,  Circulars  and  Specifications 

The   Asphalt   Association 

25  W.  Forty  Third  St.         New  York  City 

Albany,  N.  Y.,        Atlanta,  Ga.,        Chicago,  111.,        Newark,  N.  J.,  Raleigh,  N.  C. 


W.  J.  Large 

Montreal 

Painting  and  Decorating  Contractor 


A  long  and  successful  record  in  the  paint- 
ing, decorating,  and  glazing  of 

Theatres,  Schools,  Churches, 
and  Factories 

Samples  of  oil  or  water  color  stencil  work, 
and  hardwood  finishes  submitted  on  re- 
quest. 


2492  Mance  Street 

'Phone  St.  Louis  7341 
Shops :  2512  off  Bernard  Ave. 


Montreal 


Mr.  W.  J.  Large 
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We  are 

Designers  and  Manufacturers  of 

Coal    Mining    Equipment    of   all    Descriptions 

Conveyors  Picking  Tables 

Bin  Gate  and  Valves  Frogs  and  Switches 

Mine  Cars  Smoke  Stacks 

Steel  Bar  Screens  Perforated  Plates 

Car  Hauls  Balanced  Horizontal  Picking 

Table  Screens 
also 


STEEL  STRUCTURES 

BUILDINGS— Offices,  Warehouses  and 
Industrial  Plants,  etc. 

BRIDGES — Railway,  Highway,  Swing 
and  Bascule,  etc. 

CRANES— Electric  and  Hand  Power, 
Travelling,  etc. 

TOWERS— Transmission  Poles  and  Tow- 
ers, etc. 


UPSET  RODS 

Hydraulic  Upsetting  Equipment  capable 
of  upsetting  rods  up  to  4-in.  diameter. 

RAILWAY  EQUIPMENT— 

Turntables,    Frogs     and    Switches, 
Snow  Plows,  etc. 

REINFORCING  STEEL 
Plain,  Rounds,  Square  and  Twisted, 
Bent  to    Specifications    for  Beams, 
Stirrups,  etc. 


Galvanizing  Plant,  Road  Building  and  Earth  Handling  Equipment 


Grey  Iron  Castings,  Upset  Rods,  Forg- 
ings,  etc. 

EQUIPMENT 

Rolling  Mills,  Pulp  and  Paper  Mills,  Oil 
Refineries,  Saw  Mills,  Packing  Hous- 
es, Stables,  Jails,  Survey  Stakes,  etc., 


etc.  Bolts,  Nuts,  Washers,  Saw 
Mandrels. 
STEEL  TANKS  and  PLATE  WORK— 
Air  and  Hydro-Pneumatic  Tanks. 
Steel  Stand  Pipes,  Smoke  Stacks, 
Penstocks,  Bins  and  Hoppers. 


ELEVATOR  and  POWER  TRANSMISSION  MACHINERY 

Complete  equipment  for  Grain  Elevators,  etc. 

CASTINGS 
Grey  Iron,  Semi-Steel  and  Chilled  and  Electric  Steel,   Catch    Basin    Covers, 
Sewer  Manhole  Coveres,  Etc. 

ROAD  BUILDING  AND  EARTH  HANDLING  EQUIPMENT 
Gravel  Screening  Plants,  Road  Drags  and  Levellers,  Steel  Drag  Scrapers,  Re- 
inforcing Steel  for  Concrete  Work.    Catch  Basin  Covers,  Sewer  Manhole 
Covers,  etc.,  etc. 

We  appreciate  your  inquiries. 
Estimatms  Gladly  Furnished  on  Request. 

THE  MANITOBA  BRIDGE  & 
IRON  WORKS  LIMITED 

WINNIPEG,  MANITOBA 

Eastern  Office:  D.  P.  Lamoreux  Co.,  285  Beaver  Hall  Hill,  Montreal,  Que. 

Wettem  Office:  903  Lancaster  Building,  Calgary,  Alta 
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DICKIE  CONSTRUCTION  COMPANY  LIMITED 

GENERAL  CONTRACTORS 


RYRIE  BUILDING 
TORONTO 


Jas.  Muldoon  John  Wright  Peter  B.  McDonald  Jos.  C.  West 

President  Vice-President  Sales  Manager  Sec'y-Treas. 

J.  MULDOON  LIMITED 

Head  Office:    1613  St.  Clair  Ave.  W.  Branch:   Bloor  and  Perth  Ave. 

Phone  Ken.  7000  TORONTO  Bloor  St.  Yard  June.  3625 

Full  Line  of  Builders^  Supplies 

Lath  rri          1                  1  Hydrated  Lime 

Coal  10   Trucks    and  Hard  Wall  Plast- 

Cement  q  X«.«*^«   •.f-  -.r^,,**  «*" 

Li^e  8  Teams  at  your  Sewer  a„d  Drain 

Crushed  Stone  ServicC  Pipe 

Sand 

Wholesale  and  retail  lots 
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Messrs.  Architect  and 
Builder 

Consider   Well 
the    Merits   of 

SAND 
LIME 
BRICK 


The  consistently  high  quality  of  OUR  brick  has 
found  recognition  in  the  building  trade,  and  the  in- 
creasing quantities  used  testify  to  the  satisfaction 
it  gives.  To  keep  up  with  the  demand  we  have 
greatly  extended  our  facilities  and  are  now  able 
to  offer  a  service  that  you  are  sure  to  appreciate. 
In  our  Sand  Lime  Brick,  only  pure,  clean,  silica 
sand,  graded  to  a  perfect  aggregate,  absolutely 
free  from  all  impurities,  is  used,  together  with 
high  grade  calcium  lime. 

All  orders  for  1923  contracts  are  assured  of  our 
prompt  attention.    Get  in  touch  with  us. 

HARBOUR  BRICK 
COMPANY  LIMITED 

Lumsden  Building  Phone  Main  3315 

-YARD— 
Bathurst  St.  Dock  Phone  Ad.  6229 

TORONTO 
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The  New  Underwood 

npHIS  wonderful  new  Underwood  is  designed 
-^    for  speed — designed  to  move  along  faster  the 
business  of  the  world. 

Speed  is   the  reason  for  the  type- 
writer's existence 

FOR  seventeen  successive  years  the 
Underwood  has  won  the  Champion- 
ship of  the  World  for  speed  and  accuracy. 
This  year's  record  is  144  net  words  a 
mtnuteforan  hour's  continuous  writing. 

THE    Underwood   is   the   fastest  typewriter. 
The  records  prove  that  it  is  faster  and  better 
than  any  other  typewriter  by  22  per  cent. 

See  the  New  Underwood 


United  Typewriter  Co.,  Limited 
In  all  Canadian  Cities. 

Head  Office  in  Toronto  at  135  Victoria  Street. 
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TAR  ROADS 


King  Edward  Highway, 
Domtar-5  Penetration, 
built  by  Quebec  Pro- 
vincial Road  Dept., 
Montreal  South  Section. 


St.  Constant  Parish, 
main  road  to  Montreal, 
Domtar-5  Penetration. 


During  construction,  five  miles  of  Domtar-5  Penetra- 
tion macadam,  west  of  Brockville,  built  for  Ontario 
Dept.,  of  Public  Highways,  by  Chisholm  Wellage  Co. 

TAR-BOUND  roads,  the  pioneers  of  Bituminous  Construction,  have 
successfully  stood  the  tests  of  time  and  traffic.  TAR,  being  abso- 
lutely impermeable  to  water  and  affecting  a  more  tenacious  bond 
than  any  other  Bitumen,  also  with  its  ease  of  application,  es- 
pecially recommends  itself  to  discriminating  buyers. 

All  these  qualities  are  particularly  demonstrated  by  the  use  of 


THE  NATIONAL  BITUMEN" 


Dominion  Tar  &  Chemical  Company,  Ltd. 

MONTREAL  TORONTO 
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OUR 
CONSTRUCTION 

The  Scottish 
Fertilizer  Building 
Welland,  Ontario. 


DESIGNED  FABRICATED  and  ERECTED 

HEPBURN  and  DISHER,  LIMITED 

Manufacturers  of  Structural  Steel, Steel  Bridges'  and  Builders  Iron  Work. 

Office  18  Van  Home  St.        TORONTO         Works  40-60  Van  Home  St. 

Ontario  A^rents  for  Duplex  Hans^ers,  etc. 


Subscribers^  Information  Service 

May  Make  or  Save  You  Money 


Use  This  Service— FREE 

The  "Contract  Record"  receives 
many  letters  from  subscrib- 
ers inquiring  where  certain 
building  or  engineering  mater- 
'imIs,  supplies,  equipment,  ma- 
chinery or  apparatus  can  be 
obtained  or  disposed  of. 
In  order  to  adequately  and 
promptly  serve  our  subscribers 
in  this  respect  we  have  organ- 
ized a  special  department  to 
handle  such  requests  for  infor- 
mation. 

This  SUBSCRIBERS'  INFOR- 
MATION SERVICE  is  at  your 
disposal  free  of  charge.  Should 
you  wish  a  certain  machine  or 
certain  engineering  or  contract- 
ing equipment,  supplies,  etc. — 
ask  us. 

No  inquiry  is  too  small — we 
aim  to  make  this  service  of  prac- 
tical and  definite  value  to  every 
reader  of  the  "Contract  Re- 
cord." It  is  yours  to  use  when- 
ever occasion  arises. 


List  below  each  item  on  which  you  want  particulars,  whether 
it  be  building  or  engineering  materials,  supplies,  equipment 
or  machinery.  Mail  to  "Contract  Record,"  347  Adelaide  St. 
West,  Toronto. 


Firm  Name    

Address  

Date Inquirer's  Name 
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The  GADEN  i^Soe  Revolving  Door 

The  GADEN  adds  an  air  of  distinction  to 
any  building  in  which  it  is  installed.  In  ad- 
dition it  is  so  well  made  and  so  scientifically 
designed  that  it  becomes  a  part  of  the  build- 
ing itself  and  yields  a  service  in  fuel  economy 
and  entrance  efficiency  exceeding  any  other 
type.  We  shall  be  glad  to  forward  you  full 
details  of  the  GADEN  if  you  will  get  in  touch 
with  us  or  our  branches. 


Some  Recent  Installations 

The  Robert  Simpson  Co.  Ltd., 
Toronto. 

Toronto  Hydro  Electric  System 
Toronto. 

Bank   of    Nova    Scotia,    Toronto. 

King  Edward  Hotel,  Toronto. 

Royal   Bank   Building,  Toronto. 

T.  Eaton  Co.   Ltd.,  Toronto. 

Murray  -   Kay  Ltd.,  Toronto. 

Canadian  Bank  of  Commerce,  Mon- 
treal. 

Bank  of  Nova  Scotia.   Montreal. 

MarctI  Trust   Co.,   Montreal. 

Henry    Morgan    Ltd.,    Montreal 

Childs    Ltd..    Montreal. 

The    Roxborough    Apts.,    Ottawa. 

The    Jackson    Office    Bldg.,    Ottawa. 

The    Royal    Bank,    Ottawa. 

Henry   Birks    &    Sons,    Ottawa. 

The   "Citizen"    Building.   Ottawa. 

Dominion    Gov*t   Buildings,    Ottawa. 

Winnipeg  Light,  Heat  &  Power  Co,, 
Winnipeg. 

Post  Office  Building,  Portage  La 
Prairie. 

Canadian  Bank  of  Commerce,  St. 
John's,     Newfoundland. 


Manufactured  complete  including  operating  device  by — 


R.  A.  SPROULE  &  SON 


OTTAWA 


CANADA 


CHARLES  S.  MURRAY,  REPRESENTATIVE  70  LOMBARD  ST.,  TORONTO 

ALLAN  TILLEY        10  ST.  ANTOINE  ST..  MONTREAL 

J.  MALCOLM  SUTTIE       BOX  1903,  WINNIPEG 
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Patterson  Electric  Co. 

Imctrical  Contractors 

Nor  hern  Life    Bldg.,  615  Yonge  St. 
i  hone  North  626  TORONTO 


Speclaltiec 

Electrical  Construction, 
Industrial  &  Commercial 
Power  Apparatus  &  Illumination 


Norman  McLeod  Ltd. 

Engineers  and  Contractors 

Industrial,  Commercial  ana 
Public  Buildings 

Specialists  in  Reinforced  Concrete 

Kent  Bldg.        TORONTO 


Chick  Contracting  Co. 

LIMITED 

Paving,  Excavating,  Sewer 
Conttruction  and  Rail- 
road Grading 

ScDtJa-llt:      ^''"^'O^'  0°*- 


Thwaites- Hewitt  Co. 

Contracting  Electrical 
Engineer! 

447  Church  St  TORONTO 

PHONE  NORTH  2293 


S.  E.  DINSMORE  CO. 

LIIIITKD 

GENERAL  CONTRACTORS 


Membmrt   AMMocUlfion    of  Canadian 
Buildsn  and  Construction  industriBM 


116  Chatham  St.  West,     Phone  1468 

WINDSOR,    Ont. 


PHONE  KEN.   1471-2 


WITCHALL  &  SON 
Building  Construction 

156  St.  Helens  Avenue,  TORONTO 


W.  E.  DiUoD  Co. 

LIMITED 

189  George  Street      TORONTO 

Contractors  and  Manufacturers  of 

Sheet  Metal  Building  Material, 

and  Fire  Proof  Doors  and 

Windows. 


JOHN  QUINLAN 
AND  COMPANY 

General  Contractors 

1165  GREENE  AVENUE 
MONTREAL 


J.  A.  St. Amour 

ELECTRICAL  CONTRACTOR 


No  job  too  big,  or 
too  small   for    us. 


Promptness  &  Perfect  Workmanship 

2173  St  Denis  Street 

Telephone  Calumet  128    MONTREAL 


JAMES  SPENCE  CO. 

Roofing,  Waterproofing 
and  Sheet  Metal 

Barrett  Specification  Roofing 

58    Wellington    Street    East 
TORONTO 

Telephone  Main  828. 
Collece  e07-W  Nights.  SandsTS.  HoUdars 


Plaster  Decorations 

W.  J.  Hynes  Ltd. 

858  Dupont  Street      Toronto 
Hillcrest   1750 

Large  Variety  of  Stock  Patterna   on 
hand.     Special  Models  made  to  Detail. 

5«iuf /.r  iUiutreOmd  Cataiogu*^, 


TILEJERRAZZO  and  MARBLE 

Floors  and  Walls 


MARBLE 


ITALIAN  MOSAIC  &  TILE  CO. 

Limited 
Trinity  7914  429  Spadina 


WELL   DRILLING 

Contractors  for  Water,  Oil, 
Gas  and  Salt  Wells 

THE  WALLACE  BELL  CO.  LTD. 

1146  Clarke  Street     Montreal,   Que 


MCFARLANE -DOUGLAS  CO.  "mited 

-"-iii"^— ■—  OTTAWA,     CANADA.   — ^^«— •— •« 


Manufacturers'    and    Contractors' 

CROWN"  METAL  PRODUCTS 

Shingles  All-Steel     Doors 

Sidings  &  Interior  Trim 

Ceilings  Kalamein    Uoors 

Corr.  Iron  Windows  &  Trim 

also 
ANY    KIND    OF    ROOF— ANYWHERE 

McFarlane-Douglas  Co.,  Ltd 

50  Slater  St.  Ottawa, Onl 


KING    SASH 
OPERATORS 

or  all  types  of  buildings 

Write  for  estimate* 

King  Construction  Co.  Ltd. 

40  Dovarcourt   Road        TORONTO 
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MASTIC    ASPHALT    FLOORS 

For  all   clasBci 

Heavy  and  Continuous  Service 

Machine  ShopB.  Warehouses,  Bridge*. 
Breweriei,  Railroad  Stations,  Schools,  etc. 
Our  special  waterproofinK  specifications 
have  been  used  for  years  by  Architects 
and  EnRineers. 
All   information   supplied    on   application. 

H.  H.  SYMMES  &  CO.,  LTD. 

24  Board   of  Trade   Bldg. 

MONTREAL.  QUE. 


Phong 
Miin    t6IJ 


TILE 

CANADIAN  KED  QUARRIES 

and  tiles  {or  walli,  entrance!  and  heartha. 

Briquettes.  Metal  Lath,  Dome  Dampers. 

Coal  Chutes. 

Sani-Onyx  Retlaurant  Equipment 

GENERAL  PRODUCTS,  Limited 

ContractorM  —AgenU — Jobbers 

6-8  Widmer  St.,  Toronto.  Adelaide  3914 


Detroit  River  Construction 
Company,  Limited 

GENERAL    CONTRACTORS 

FOUNDATIONS,  DOCK  WORK 

PILE   DRIVING,  SEWERS 

WATER  MAINS,  ETC, 

Gas  Building,  Windsor,  Ontario 


Electric  Wiring 

Good     •      Safe      •      Reliable 

The  Bennett  &  Wright 

CO.  LIMITED 
72  Queen  St.  E. 
Main  3820  Toronto 


J.  A.  Grant  &  Co.,  Ltd. 

Engineers  and  Contractora 

for  Heavy  Construction 

Work  and  Buildings 

Maritime  Office:  Montreal    DBcai 

Bank  of  B.N.A.   Bld(..     New   Birka   BId(.. 

ST.  JOHN.  N.B.  MONTREAL 


Marble 


Plastering 


HOIDGE 

34  PRICE  ST.   -  TORONTO 

NORTH  383 


Marble  Dust 


Marble  Chips 


Phont  WInthor  186$ 

Rigg  Cut  Stone  Co., 

Limited 

CUT    STONE 
Quick    Shipments 

1148  McDougall     Windeor,  Out. 


The  Smith  Marble  &  Construction 
Co.,  Limited 

Marblea,  Slatea,  Terrmzzo,  Tilea,  Mo- 

aaica,  Cermmica,  Onyx,  Decoratire 

Marble  Worka,  Marble  Memorial 

Tablela,     Altara,     Fonta      and 

Mantela    a    Specialty. 

145  Van  Home  Are,    Montreal,  Can. 

Phone!       St.    Louia  977       St.   Louii  tTM 


DOORS 

Large  aaaortment  of 

stock  aizea  on  band 

Smndfor  ealatogM* 

Pannill   Door  Co* 

Limited 

131  Front  St.  E.    •    Toronto 

Phone  Main  659 


Phone   H.   0779 


Sullivan  &  Fried 

General  Contractors 
and  Engineers 

18  Victoria  Street  -  TORONTO 


J.  p.  AagUn.  B.Sc.  R.  I.  GreM 

Preaident  Vice-Pre*.  ft  Traas. 

C.    D.    Harrin(ton,    B.Sc. 
Vice-Pre*.    ft    Manager 

ANGUN-NORCROSS 

LIMITED 

Contracting  Engineer$ 
and  Builders 


Montreal 


Toronto 


Halifax 


De  Giorgio  Limited 

formerlj 
The  DecoratiTe  Plaaterinc  Companr 

Coatracton  ler 

Plain   and   Ornamental   Plaaterint 

An  Artificial  Stone*  for  intenor  and  axtar- 

ior   Architecttiral    Sculptora 

Scale    Modela    and    Antique    ReproductioB 

Modela    for    Stone.    Wood    and    Metal 

12  Lagauchetiere  St.  Eaat      Moatr«el 


For  Reliable  Representative   Canadian  Contractors 
Consult  this  Section  of  the  Contract  Record 
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The  Construction  of  the  Bobcaygeon 
Section  of  the  Trent  Canal 

The  construction  of  the  Bobcaygeon  section  of  the  Trent 
Canal    was  an    undertaking   requiring    rapid    and  carefully 
'  planned  work  in  order  to  suspend  navigation  as  briefly  as 

possible.  The  work  was  entrusted  to  us  and  our  experience, 
organization  and  facilities,  enabled  us  to  carry  it  through 
without  delay  to  navigation  past  the  time  set. 

The  work  which  entailed  considerable  cofFerdaming  and 
unwatering  preparations,  consisted  of  removing  the  old 
timber  and  stone  masonry  in  the  dam,  the  lock  and  their 
approaches,  and  erecting  new  concrete  structures  to  replace 
them. 

Probably  we  can  render  you  assistance  in  planning  any 
extensive  constructional  work  that  you  have  in  mind.  A 
consultation  means  no  obligation  atnd  our  experience  is  at 
your  service. 

Randolph  Macdonald  &  Co.  Ltd. 

General  Contractors 


CROWN  OFFICE  BUILDING 


TORONTO 


'Ill  I'.    (   OX)  ]<AC;'I     RVAlOHl) 
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H.  N.  DANCY  &  SON  LTD. 

BUILDING  CONTRACTORS 

TORONTO 

'' QUALITY  FIRST'' 


One  of  our  latest 


Onrlinfi  &  Pfartttn.     trc\iterla 


ANATOMY    BLDG.,    UNIVERSITY    OF    TORONTO 
Specially  featured  in  this  Issue — Page  1231 

Other  important  contracts  within  a  ^4  i^il*  radius  include : 
All  masonry  work — on 

New  Wycliffe  College  (Main  Building)  Hoskin  Avenue. 

New  Knox  College — University  Campus. 

Administration  Bldg.,  of  Toronto  General  Hospital,  College  Street. 

Executive  Offices  of  Board  of  Education,  College  Street 

Toronto  Bible  College,  College  Street. 
A  few  of  the  orominent  residences: 

Parsonage  of  Metropolitan  Church,  Bond  and  Shuter  Streets. 

Residence  of  Sir  Joseph  Flavelle  )  Bart.  Queen's  Park 

Residence  of  Sir  Thomas  White    ) 

Residence  of  R.  J.  Christie,  Esq.,  )  "  " 

Residence  of  John  G.  Kent,  Glen  Road 
also  a  number  of  large  churches. 

We  specialize  on  industrial  plants — combining  speed  with  quality. 

H.  N.  DANCY  &  SON  LTD. 


BUILDING  CONTRACTORS 

22  College  Street  TORONTO 

Business  established  and  operating  in  Toronto  for  3S  years. 


Room  501 


8S 
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ROSS-MEAGHER 

COMPANY 


Mil    ■■■■    II 


]  II    IIJI    IJJJJ 


OTTAWA  COLLEGIATE 
Carling  Ave. 

Foundations  poured  Mar.  20th.    Building  occupied  Sept.  7th 


All  general  contracts  on 

the  Building  handled 

by 


ROSS-MEAGHER  COMPANY 

General  Gontractors  and  Engineers 
Laurentian  Building,  Ottawa,  Ont. 

Telephone  Queen  1747 
A.  C.  ROSS,  B.  Sc.  J.  F.  MEAGHER 
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Construction   Efficiency 

The  Wells  and  Gray  Standard  Means  Time  and  Money  Saved 
together  with  Permanent  Construction 


Built  by  WELLS  &  GRAY  LIMITED, 
Engineers  and   Contractors 


For  the  past  ten  years  we  have  given  Canadian  manufact- 
uring enterprise  the  best  in  "Factory,  Office,  Mill  and 
Building  Construction.  Photographs,  which  we  will  gladly 
send  you  on  request,  tell  the  story  most  graphically. 

We  have  an  advisory  department  always  at  your  disposal. 

This  work  was  completed,  including  heating,  plumbing, 
sprinkler  system,  electric  wiring  etc.,  and  occupied  in  four 
and  one  half  months  time. 

WELLS  AND  GRAY  LIMITED 


Branch  Office: 

Windsor,  Ont. 


Engineers  and  Contractors 

TORONTO,  ONT. 

701  Confederation  Life  Bldg. 
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A  Section  of  "Dufferin"  Contractin; 
Equipment 


ABOVE  are  shown  some  of  our  trucks  used  on  Highway 
Construction  Work.  In  addition  to  these  we  have  steam 
shovels,  crushers,  graders,  road  rollers,  etc.,  representing  the 
most  modern  equipment  obtainable.  Any  or  all  may  be  rented 
at  reasonable  rates. 

Let  us  submit  tenders  on  any  excavating,  grading,  road  build- 
ing, hauling  or  concrete  work  you  may  have  under  considera- 
tion.   Correspondence  solicited. 

Duffer  in  Construction  Co.,  Ltd. 


210  Victoria  St. 
TORONTO 


James  Franceschini,  President  and  General  Manager 


Main  2168 

Nights  and  Holidays 

Kenwood  2862 
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NORMAN    McLEOD    LIMITED 

Kent  Bldg.  Toronto 


MJesigning  Engineers  and 
General  Contractors  on  New 
''Star''  Plant  for  Durant 
Motors  of  Canada,  Limited^ 
Leaside,  Ontario, 

VMeneral  Construction  of 
Industrial,  Commercial  and 
Public  Buildings — Bridges, 
Power  Plants  etc. 

^Specialists  in  Reinforced 
Concrete  Construction. 


QUALITY  &  SPEED— WITH  ECONOMY 
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Bring  Your  Paving  Problems 

To  Us 


AN  excellent  example  of  Godson 
road  building  is  illustrated  by 
the  accompanying  photographs 
showing  a  section  of  Toronto's  mar- 
ginal boulevard. 

Work  commenced  on  August  14th  and 
the  road  was  opened  to  traffic  on  Aug- 
ust 26th.  21,000  yards  of  asphalt  sur- 
facing were  laid,  one  third  of  which 
was  Asphaltic  Concrete  over  macadam 
and  the  remainder  IJ/2"  Asphalt  Bind- 
er and  lyi"  Sheet  Asphalt  over  a  con- 
crete base  previously  constructed.  Two 
asphalt  mixing  plants  and  two  gangs 
completed  the  surfacing  in  the  record 
time  of  twelve  working  days. 
If  you  have  any  paving  problems, 
bring  them  to  us  and  we  will  gladly  co- 
operate with  you  towards  their  solu- 
tions and  the  furtherance  of  the  cause 
of  good  roads. 


Godson  Contracting  Company 

Asphalt  and  General  Roadway  Construction 


Limited 


Room  113  Manning  Chambers,  City  Hall  Square 


Established  1873 
Incorporated  1904 


TORONTO 

Phones  :  Main  4881-5123 


I 
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ROGER  MILLER  &  SONS,  LTD. 


The  Sunnyside  Project 

A  MONG  the  most  interesting  con- 
•^~*-  struction  work  of  the  past  season 
lias  been  the  development  of  Sunnyside 
Beach,  Toronto,  under  the  direction  of 
the  Toronto  Harbor  Improvement  Com- 
mission. 

The  4  mile  breakwater  extending  from 
the  Humber  River  to  the  Western  Gap 
is  part  of  the  work  being  done  by  Roger 
Miller  &  Sons  Ltd.,  and  is  typical  of  the 
work  this  firm  of  engineers  is  capable  of 
doing.  Unusual  facilities  combined  with 
long  experience  have  again  demonstrated 
their  value  in  conserving  time,  eliminat- 
ing waste  and  thus  effecting  a  safe  and 
sane  economy. 

Whenever  breakwaters,  docks,  canals, 
harbors,  foundations,  industrial  plants, 
etc.,  are  under  consideration,  let  Roger 
Miller  experts  advise  you. 

Roger  Miller  &  Sons,  Ltd. 

Engineers  and  Contractors 
Head  Office:    Lumsden  BIdg.,    Toronto 


At  your  service 


(I) — Travelling  derrick  handling  18  ton  ccxacnt 
blocks  {or  Western  Breakwater.  Toronto  Har- 
bor   Improvement   Contract. 

Completed  Breakwater  protecting  Sunnyside 
Beach,  Toronto  Harbor  Improvement  Con- 
tract. 

(S) — View  of  work  constructing  foundation  for 
tin  plate  rolling  mills  for  Baldwins  Canadian 
Steel  Corporation.  Aahbrid^'s  Bay  district. 
Toronto, 

(4) — View  of  landing  dock  at  Port  Borden.  P.E.I.. 
in  connection  with  the  car  ferry  service  be- 
tween New  Brunswick  and  Prince  £dward 
Island.  Constructed  for  the  Department  of 
Railvrays  and  Canals  of  the  Dominion  Gov- 
ernment.    Completed  in  1917. 
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Fig.  801 

LONDON  SPECIAL  SIDEWALK  PAVER 

Something  New  inConcrete 
Mixer  Designs 

Have  you  a  contract  to  build  sidewalks  or  con- 
crete roads  to  repair,  then,  either  of  the  two 
London  Special  Concrete  Mixers  herein  il- 
lustrated should  form  part  of  your  equipment. 

Fig.  801  illustrates  The  London  Special  Side- 
walk  Paver  designed  to  travel  along  the  road- 
way under  its  own  power,  building  sidewalks 
and  curbs.  No  wheelbarrow  or  carts  required. 
The  concrete  spout  delivers  the  mixed  con- 
crete right  to  the  forms. 

The  drum  is  mounted  very  high  allowing  a 
steep  grade  to  the  14  ft.  chute  which  delivers 
the  mixed  concrete.  The  City  of  Winnipeg, 
which  uses  three  of  these  machines,  has  de- 
monstrated the  advisability  of  laying  sidewalks 
with  these  machines.  They  are  also  in  use  by 
a  number  of  contractors  on  large  work.  This 
machine  will  pay  for  itself  the  first  season  on 
any  large  sidewalk  contract.  Full  particulars 
on  request.    Send  for  Bulletin  No.  49-L. 


The  repairing  of  roads  can  now  be  economically  done. 
Fig.  808  illustrates  the  London  No.  4A  Repair  Mixer. 
It  can  be  hitched  behind  a  truck  and  will  travel  over 
the  road  at  15  miles  per  hour  without  injury.  The  ma- 
chine is  mounted  on  automobile  springs  and  has  large 
artillery  wheels. 

The  Cities  of  Toronto,  Windsor  and  many  large  Cor- 
porations have  already  found  this  machine  a  convenient 
type  of  Concrete  Mixer  for  their  work.  Send  for  Bul- 
letin No.  49  C.I. 


Made  in  Canada 

We  manufacture  Concrete  Mixers,  Hoists,  Air  Compressors,    Pumps,    Brick,    Block   and   Tile    Ma- 
chines,  Barrows,   Carts,   Silo   Moulds,   Ornamental  Moulds  and  Tools. 


The  London  Concrete  Machinery  Co.,  Limited 

Dept.  7     London,  Canada 

World's  Larg^est  Manufacturers  of  Concrete  Machinery 


R.    R.    Power,    Halifax,    N.S. 

T.    McAvity   &    Sons,    St.   John,    N.B. 

Rene   Talbot,    Quebec,    Que. 

O.    E.    Barnard,    Sherbrooke,    Que. 

R.    G.    Noll,    Hamilton,    Ont. 


Sales  Offices  and  Warehouses : 

Geo.     F.     Foss      Machy.     &      Supply     Co. 

Montreal. 
Harvard  Turnbull  &  Co.,  Toronto. 
General    Supply    Co.,    of    Canada,    Ottawa 
and  Winnipeg. 


E.  A.   Muir,  Port  Arthur. 

Gorman's  Limited,  Calgary  and  Edmonton. 

West  Kootenay  Equipment  &  Construction 

Co.,   Nelson.  B.C. 
B.    C.   Equipment  Co.,  Vancouver. 
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Taking  an  Inventory — Our  "Stock"  is  in 

an  Excellent  Shape 

It's  the  usual  thing  to  take  an  inventory  at 
the  end  of  each  year's  operations. 

Cjood  business  methods  demand  that  a  com- 
parison be  made  year  by  year  of  the  progress 
being  made.  If  we  have  done  well  it  encourages 
us  to  greater  effort:  if  badly,  it  warns  us  to 
search  out  and  repair  the  causes  of  our  ineffi- 
cient operations. 

The  present  issue  of  the  "Contract  Record" 
is,  so  to  speak,  an  inventory  of  the  Canadian 
Building  and  Construction  Industry.  It  shows 
us  what  has  been  accomiilished  during  the  year 
1922 ;  it  shows  us  where  we  stand  in  compari- 
son with  previous  years'  operations ;  it  shows 
us  where  we  have  done  well  and  where  we  have 
done  badly ;  it  jwints  the  way  for  a  better  vcar 
in   1923. 

-Speaking  in  a  general  way.  the  year  just 
ending  has  been  one  of  "watchful  waiting."  Ex- 
cept in  rare  cases  there  has  been  no  evidence 
of  a  run-away  volume  of  business  or  undue  pro- 
fits. On  the  other  hand,  there  are  apparently 
few  lines  of  business  where  a  fair  balance  is 
not  shown  on  the  right  side  of  the  ledger. 
Business  has  been  what  might  be  termed  "fair" 
with  indications  that  any  change  is  for  the  bet- 
ter. There  does  not  seem  to  be  any  objection- 
able factor  looming  up  on  the  horizon  to  change 
the  course  of  events.  So  far  as  any  of  us  can 
see  the  gradual  improvement  will  continue  in- 
to, and  through,  next  year. 

•  In  the  construction  field  the  outstanding 
item  tliis  year  is  "residences."  Yet  there  seems 
to  be  no  let-up  to  the  demand.  Neither  is  there 
any  real  evidence  of  a  reduction  in  rental  or  in 
the  prices  of  homes  offered  for  sale.  To  all  ap- 
pearance the  demand  will  continue  tht\3ugh  next 
year  and  building  operations  should  be  quite  as 
brisk  as  they  have  been  in  1922. 

The  next  largest  item  is  "roads."  Cana- 
dians seem  to  have  made  up  their  minds  that 
good  roads  are  essential  and  that  they  will  pay 
the  price.  This  is  especially  marked  in  Ontario, 
where  the  programme  already  under  way  in- 
sures a  continuation  of  the  present  year's 
activity.  All  indications  are  that,  all  over  Can- 
ada, the  demand  for  good  roads  will  continue 
and  the  building  activities  will  increase  in 
volume  as  the  years  go  by. 

It  is  unfortunate  that  prices  of  materials  and 
labor  have  not  shown  further  recessions,  but 
the  big  factor  is  Labor.  This  item  enters  so 
largely  into  the  cost  of  every  raw  material,  ev- 
ery manufactured  article,  every  piece  of  con- 
struction work,  every  building  of  whatever  size 
or  for  whatever  purpose,  that  it  seems  almost 
liopeless  to  look  for  reductions  in  the  cost  of 
building  materials  until  "Labor"  concedes  some- 
thing substantial.  There  is  still  the  demand 
for  more  intense  eflfort.  for  less  insistence  on 
imjiroved  working  conditions  and  more  concen- 
tration on  imj)roved  quality  of  product.  "Labor" 
to-day  is  too  selfish  to  be  efficient.  It  may  not 
l>e  labor's  fault,  but  that  is  the  fact  we  must 
face.     .\nd  selfishness  never  begets  efficiency. 
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Our  Annual  Inventory! 
What  Story  Does  it  Tell  ? 


Canadian  Dollar  at  Premium  the  World  Over — Grain 
Crop  Practically  Equal  to  High  Record — Building  and 
Construction  Figures  Over  Three  Hundred  Millions 
— Export    Trade   per     Capita     Largest     in     World 


A  year  ago,  writing  on  the  probable  trend 
in  general  business,  "Contract  Record,"  analyz- 
ing conditions  as  they  presented  themselves  to 
us  at  that  time,  expressed  the  opinion  that  there 
would  be  a  steady  but  quite  decided  improve- 
ment during  1922.  Looking  back  over  the  year 
we  feel  that  our  prophecy  has  been  justified. 
There  have  been  bad  spots  here  and  there,  in- 
dustries where  the  results  of  the  year's  opera- 
tions are  unsatisfactory,  but  in  the  main  we  are 
confident  that  the  balance  sheets  of  1922  will 
make  for  a  much  Merrier  Christmas  and  a  Hap- 
pier New  Year  than  did  those  of  1921.  Divid- 
end increases  have  been  common  and  in  some 
cases  quite  enormous.  Practically  no  dividends 
in  listed  stocks  are  now  being  passed  while  in- 
creased earnings  and  generally  improved  condi- 
tions are  reflected  in  almost  spectacular  rises 
on  the  security  prices  of  many  of  our  indus- 
trials. 

Thus,  basicly,  we  are  in  a  much  more  fav- 
ourable position  than  a  year  ago.  Instead  of 
depleted  treasuries  we  have  comfortable  bank 
balances ;  instead  of  fear  and  trembling  we  have 
hope  and  confidence ;  instead  of  the  pressing 
need  of  economy  and  curtailment  we  are  re- 
gaining our  old  desire  for  expansion  by  judi- 
cious expenditures. 

Do  Canadians,  after  all,  fujlly  reaKize  the 
force  of  the  favorable  factors  in  our  economic 
life,  comparing  our  position  today  with  a  year 
ago  ?     For  example : 

(1)  On  December  27,  1921,  the  Canadian 
dollar  was  at  a  discount  of  6^  per  cent  in  New 
York  having  already  recovered  from  a  low  of 
about  20  per  cent.  During  the  year  our  "dollar 
has  not  only  been  at  a  premium  in  New  York, 
but — let  us  not  forget  this — at  a  premium  in 
every  country  in  the  yorld.  When  the  pound 
sterling  began  its  spectacular  rise  a  few  days 
ago,  financial  authorities  ascribed  the  move- 
ment to  the  fact  that  Great  Britain  was  making 
great  progress  in  "setting  her  house  in  order." 
By  the  same  line  of  argument  we  may  conclude 
therefore,  that  Canada's  house  is  already  pretty 
well  fixed  up. 


(2)  Canada's  1922  wheat  crop  is  approxi- 
mately equal  to  the  previous  high  record.  There 
are  those  who  tell  us  that  this  has  no  great  sig- 
nificance on  account  of  the  low  prices  ruling  at 
the  moment,  and  it  is  doubtless  true  that  the 
revenue  from  this  year's  crop  will  not  clean  up 
the  Western  situation  entirely.  However,  it's 
a  big  step  in  that  direction  and  it  is  certainly  a 
most  encouraging  factor  that  in  a  bad  year  like 
1921  when  the  farmers  of  the  west,  some  of 
them,  were  hanging  on  by  a  thread,  they  still 
had  the  grit,  the  confidence  and  the  material 
resources  to  sow  the  seed  from  which  a  record 
crop  has  this  year  been  garnered.  Another  good 
harvest  will  bring  our  Great  West  back  to  nor- 
mal. Optimism  there  was  never  dead ;  it  was 
just  resting  for  a  time, — re-cuperating — and  will' 
he  more  in  evidence  than  ever  if  it  gets  half  a 
chance. 

(3)  Construction  activity  is  again  on  the  in- 
crease. This  year's  figures  will  total  around 
three  hundred  million  dollars.  This  is  not  the 
highest  figure  in  Canadian  history  perhaps,  Out 
it  is  the  largest  since  the  beginning  of  the  war. 
In  very  considerable  measure  this  expenditure 
has  been  made  on  private  homes  and  on  public 
highways,  the  former  of  which  were  urgently 
needed  to  make  good  the  curtailed  operations 
of  war  years  and  the  latter  to  supply  a  demand 
that  is  resulting  from  a  new  viewpoint  our  citi- 
zens have  taken  of  life  in  general. 

The  house  demand,  even  with  our  present 
population,  is  apparently  almost  as  keen  as  ever 
and  if,  as  the  various  movements  in  that  direc- 
tion would  indicate,  immigration  is  actively  and 
consistently  encouraged  in  the  near  future,  this 
demand  must  increase ;  further,  with  our  increas- 
ed population  will  come  increased  demand  for 
schools,   churches  and  such  public  buildings. 

As  for  good  roads,  the  public  have  tasted 
them  and  no  one  doubts  that  our  roads  of  the 
future  will  be  constructed  at  a  cost  of  billions 
of  dollars. 

In  the  wake  of  improved  industrial  activity 
and  good  annual  profits  will  naturally  follow 
the  demand  for  factories,  warehouses,  offices  and 
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Stores.  With  ini])nivinj,r  rural  conditions  the 
towns  and  cities  will  become  more  prosperous 
and  much  engineerinjf  work,  now  lon^  delayed, 
will  he  begun. 

{4)  Another  item  ha\ing  a  very  important 
hearing  on  industrial  building  is  our  increasing 
export  trade.  It  will  come  as  a  surprise  to  many 
perhaps  that  Canada  has  the  largest  export  trade, 
per  capita,  of  any  country  in  the  world.  This 
does  not  even  except  Great  Britain  and  the  Un- 
ited States.  In  1902  our  exports  amounted  to 
$28.00  per  capita  compared  with  $40.00  for  the 
L'nited  Kingdom  and  $15.00  for  the  United 
States.  At  the  beginning  of  l'J14  Canada  had  in- 
creased her  exports  to  $.58.00  per  head,  an  in- 
crease of  130  per  cent.,  while  the  United  King- 
dom was  up  to  $70.00  a  head,  an  increase  of  75 
i)er  cent.,  and  the  United  States  $24,  or  60  per 
cent.  By  1920  Canada  had  passed  the  United 
Kingdom  and  in  the  slump  of  1921  held  up  much 
better  than  the  other  two.  At  the  beginning  of 
the  year  1922  the  figures  were:  $150  for  Can- 
ada, $98  for  the  United  Kingdom,  and  $65  for 
the   United  States. 

Of  course,  Canada's  grain  crops  accounts  for 
a  considerable  portion  of  this,  as  well  as  cer- 
tain other  raw  materials,  but  our  export  trade 
in  manufactured  goods  has  increased  greatly  in 
the  i)ast  few  years.  This  apparently  has  been 
Canada's  safety-valve.  Unable  to  absorb  our 
manufactured  ])roducts  at  home,  on  account  of 
general  depression,  our  manufacturers  have  been 
developing  the  habit  of  looking  elsewhere  for  a 
market.  This  has  had  the  double  advantage  of 
keeping  our  people  and  our  industries  occupied 
at  ht)me  and  of  bringing  extra  money  into  the 
country  at  a  time  when  it  was  most  needed. 

There  may  be  those  among  us  who  still  look 
upon  Canada  as  primarily  an  agricultural  coun- 
try and  who  deprecate  the  effort  to  develop 
manufacturing  industries.  A  resume  of  the 
amount  of  capital  tied  up  already  in  these  var- 
ious industries  will  have  the  effect,  we  believe, 
of  convincing  the  most  skeptical  that  Canada  is 
destined  to  be  a  great  manufacturing  country — 
in  so  far  at  least  as  the  utilization  of  her  varied 
and  bountiful  natural  resources  are  concerned. 
Table  1,  herewith,  is  extracted  from  figures  re- 
cently supplied  by  the  Bureau  of  Statistics,  Ot- 
tawa, and  published  in  the  Financial  Post  ot 
December  1.  It  shows  that  the  total  invest- 
ment in  our  various  industries  amounts  to  the 
considerable  sum  of  $2,743,520,823. 

The  significance  of  this  figure  is  better  rea- 
lized when  we  consider  that  it  is  approximate- 
ly equal  to  our  total  national  debt.  Looked  at 
from  the  other  side,  however,  we(  also  have  an 
answer  to  those  who  would  have  us  believe  that 
we  have  mortgaged  ourselves  too  close  to  our 
actual  value.  If  our  manufacturing  establish- 
ments alone  constitute,  in  themselves,  suflficient 
wealth  to  wijie  out  our  national  debt  then  we 
still  are  solvent  to  the  extent  of  everything  out- 
side of  this — our  agricultural  areas,  our  forests, 
iiur  mines,  our  water  powers,  our  public  utilities 


— Civerything  indeed  that  does  not  fall  under  the 
one  heading  "manufacturing" — 

Table — 1   Capital  Invested  in  Canada's  Various 
Industries 

The   Lumber   Industry   (Mill   Production)  $266,839,952 

The  Lumber  Industry  (Forest  Production  441,007,844 

The   Pulp   and    Paper   Industry    294,550,867 

The   Meat   Packing   Industry    188,005,025 

Steel    Furnaces   and    Rolling    Mills    117,124,269 

Copper   Smelting   (Including   Some    Lead, 

Zinc   and    Nickel)    111,921,977 

Agricultural   Implements    86|392,635 

Foundry  and   Machine  Shop   Products    . .  53,610,884 

Electrical  Apparatus   52,666,163 

Cotton   Textiles    51,425,480 

Ship    Building  Industry    39,496,610 

Drugs    and    Chemicals    33,171,464 

Flour  and   Cerial   Mills    34,406,807 

Rubber  Goods  Industry   30,936,095 

Rubber   Boot  and   Shoe  Industry    18,853,100 

Fish,    Canning   and   Curing    25,935,581 

Patent   or   Proprietary   Medicines    25,012,671 

Woolen  Textiles    24,905,270 

Paint  and  Varnish  Industry    23,965,858 

Liquors,    Malt    23,332,100 

-Asbestos   Mining   23,308,100 

Leather   Boots  and   Shoes  22,121,609 

Building   and    Construction    21,933,623 

Hosiery   and   Knit   Goods    19,955,548 

Automobile    ManufacturinK    14,677.300 

Artificial   Abrasives    11.621,100 

Liquors    Distilled    .  11,199,800 

Biscuits   and    Confectionery    . .  10,524,328 

Leather  Tanning  Industry   9,906,200 

Automobile    Accessories    9,820,603 

Brass  and   Copper    9.234,606 

Refined   Petroleum    6,237,670 

Car   Construction    3,854,550 

Condensed   Milk    4,252,680 

Sugar    Industry    (1919    Returns^     19,002,632 


Total 


$2,743,520,823 


The  four  examples  mentioned  above  do  not 
by  any  means  exhaust  Canadian's  reasons  for 
optimism,  but  they  seem  to  indicate  definitely 
and  uninistakeably  that  we  are  justified  in  en- 
tering uiwn  a  new  year  with  a  keen  sense  of 
security.  They  indicate  in  a  general  way  that 
Canada  is  sound  financially ;  that  her  future 
prospects  are  of  the  very  best ;  and  that  she  is 
known  and  esteemed  the  world  over. 

If  such  is  our  position  today  there  is  little 
need  to  discuss  the  possibilities  of  tomorrow. 
The  only  danger  that  could  beset  Canadians  is 
that  they  should  take  too  much  for  granted  and 
relax  their  efforts.  Such,  however,  is  not  the 
history  of  their  past  and  neither  will  it  be  of 
their  future. 

We  predicted  a  year  ago  that  normal  busi- 
ness conditions  would  not  be  reached  before 
the  spring  of  1923  and  that  the  summer  of  1923 
would  proba1)ly  be  the  best,  from  a  general  busi- 
ness point  of  view,  for  many  years  past.  Now 
that  we  have  the  year  1922  behind  us  and  can 
check  up  such  a  magnificent  balance  in  Canada's 
favor  there  docs  not  seeni  to  be  any  reason  to 
change  that  prediction.  Judged  inpartially  by 
all  the  evidence  at  hand  1923  will  be  a  better 
year  than  1922. 
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How  Business  Men  Appraise 

1923's  Industrial  Prospects 

Conditions  in  the  Business  World  Are,  to  Some 
Extent,  a  Criterion  Upon  Which  to  Base  Con- 
struction— Opinion  is  General  That  Next  Year 
Will  Witness  very  Considerable  Improvement 


What  are  the  prospects  for  1923  in  the  con- 
struction industry?  That  question  is  one  that 
has  an  alluring  appeal  to  those  interested  in 
building  and  contracting  and  yet  it  is  one  that 
of  necessity  is  very  difficult  to  answer.  A  con- 
crete forecast  is  hard  to  present  but  it  may  he 
possible  to  give  some  clue  to  the  amount  of 
building  that  may  be  expected  by  analyzing 
business  prospects  for  the  coming  year.  To  a 
certain  extent  business  is  a  criterion  upon  which 
to  base  the  volume  of  construction — if  business 
is  bad,  so  will  building  be,  but  if  industry 
prosjjers,  it  may  be  assured  that  construction 
will  be  active  also.  With  this  idea  in  mind  the 
"Contract  Record"  asked  several  well-known 
and  representative  business  concerns  to  give 
their  opinions  on  conditions  and  make  a  fore- 
cast of  the  prospects  for  1923.  A  number  of 
these  views  are  printed  below  and  it  will  be 
noted  that  for  the  most  part  they  sound  a  very 
encouraging  note  and  lead  to  the  opinion  that 
the  volume  of  building  next  year  will  set  a 
record. 

10  to  15  Per  cent.  Improvement  in   1923 

Optimism  is  the  spirit  that  is  current  in  the 
mind  of  R.  H.  Combs,  general  manager  of  the 
Canadian  National  Carbon  Co.,  Ltd.,  Toronto. 
His  letter  suggests  a  continuance  of  satisfac- 
tory business  conditions  with  the  possibility  of 
considerable   improvement.     Mr.   Combs  writes : 

"1922  has  been  a  very  satisfactory  year  from 
every  angle.  The  demand  has  only  slightly 
improved  over  last  year  but  it  has  been  steady 
and  continuous  which  has  made  production  go 
along  at  a  steady,  even  rate,  resulting  in  im- 
proved manufacturing  as  well  as  marketing 
conditions  and  we  believe  that  general  funda- 
mental conditions  on  which  business  hinges  in 
Canada,  promise  a  continuance  of  this  satis- 
factory business,  with  perhaps  10  to  15%  im- 
provement in  1923." 

Next  Year  Even  Better  Than  This  Year 

No  curtailment  of  construction  is  anticipated 
by  the  E.  B.  Eddy  Co.,  Ltd.,  Hull,  P.Q.  Accord- 
ing to  their  letter,  which  is  signed  by  John  F. 
Taylor,  the  secretary  of  the  firm,  they  are  hope- 
ful regarding  1923  prospects  and  expect  better 
conditions  than  during  1922.  The  letter  is  as 
follows : 

"We  are  optimistic    as    to  f  uture    business, 


and  we  feel  that  1923  will  be  still  better  than 
1922.  As  regards  construction,  this  year's 
figures  as  you  already  know  show  up  pretty 
well,  particularly  when  you  embrace  all  kinds 
of  buildings.  We  feel  that  construction  work 
during  the  coming  year  will  not  be  curtailed, 
and  that  if  anything,  next  year  should  be  even 
better  than  this  year. 

"In  so  far  as  the  building  of  our  new  match 
factory  is  concerned  we  have  decided  not  to  do 
anything  further  about  the  matter,  that  is,  for 
the  present  at  all  events  and  until  such  times 
as  we  succeed  in  getting  our  assessment 
straightened  out  with   the  city." 

1923  Will  be  a  Good  Building  Year 

A  construction  program  of  considerable 
dimensions  is  being  carried  out  by  Imperial 
Oil  Ltd.,  according  to  a  letter  which  the  presi- 
dent of  the  company,  Mr.  C.  O.  Stillman,  has 
written  to  the  Contract  Record.  The  out- 
standing project  is  the  two  and  a  half  million 
dollar  refinery  at  Calgary.  Speaking  of  con- 
struction generally,  Mr.  Stillman  considers 
that  1923  will  be  a  great  building  year.  His 
complete   letter   follows: 

"Replying  to  your  enquiry  in  regard  to  the 
])rospects  of  business  expansion  during  the 
coming  year,  I  can  only  cite  a  new  refining  pro- 
ject that  Imperial  Oil  Limited  has  under  way  at 
Calgary,  Alta.,  involving  an  expenditure  of  ap- 
proximately $2,500,000.  This  refinery  com- 
pletes the  chain  of  manufacturing  establish- 
ments which  extends  from  coast  to  coast,  and 
which  is  intended  to  provide  for  the  needs  of  Al- 
berta, the  province  of  Saskatchewan  being 
served  by  the  Regina  refinery,  and  Vancouver 
by  the  Vancouver  refinery.  The  plant  will  prci- 
vide  employment  for  several  hundred  men. 

"For  a  number  of  years  our  expenditures 
upon  drilling  operations,  amounting  in  the  ag- 
gregate to  several  million  dollars,  have  been  a 
considerable  factor  in  the  employment  situation 
in  the  west,  and  we  will  continue  these  opera- 
tions throughout  1923.  Otherwise  our  construc- 
tion program  for  that  year  includes  only  the 
erection  of  service  stations  at  various  centres, 
and  the  ordinary  extensions  of  plant  to  meet 
changing  trade  at  a  number  of  points. 

"Generally  we  would  consider  that  1923 
would  be  a  good  building  year.     The  construe- 
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tion  ])r()gram  of  this  country  would  Ix-  niui-h 
further  aliead  had  there  existed  any  j^eneral 
movement  towards  a  reduction  of  huildinjj 
costs. 

"By  comjjarison  this  country  is  a  favored 
spot,  jjut  we  have  hirge  obstacles  to  overcome, 
and  perhaps  our  greatest  ground  for  confidence 
in  tlie  future  is  that  we  have  emerged  from  the 
efifects  of  the  war  with  no  more  serious  mishaps 
than  have  occurred." 

1923  Should  be  Fairly  Satisfactory 

The  Canadian  (ieneral  I-'lectric  Co.,  Ltd.. 
Toronto,  expects  continued  improvement  in 
business  conditions  during  1923.  J.  J.  Ash- 
worth,  the  general  manager,  reports  as  follows: — 

"Business  conditions  are  somewhat  better 
than  they  were  during  the  latter  i)art  of  1921 
and  the  early  months  of  1922,  and  if  the  im- 
l)rovenicnt  which  is  now  in  evidence  continues 
the  year  192.?  should  be  fairly  satisfactory." 

C.  P.  R.  Non-Committal 

Grant  Hall,  the  vice-president  of  the  Cana- 
dian Pacific  Railway  Co.,  is  non-committal,  as 
he  does  not  feel  that  the  time  is  ripe  in  which 
to  venture  an  opinion  as  to  next  year's  i)ros- 
])ects.     He  writes: 

"It  is  too  early  yet  in  my  judgment  to  make 
anything  like  a  reasonable  size-up  of  the  situa- 
tion for  next  year.  We  must  see  how  the  mar- 
keting of  the  very  large  grain  crop  in  Canada 
will  react  upon  business  conditions  generally 
before  a  proper  opinion  could  be  expressed." 

Prospects  Are  Encouraging 

The  Canadian  Car  and  Foundry  Co..  Ltd., 
Montreal.,  express  their  opinions  of  the  future 
in  terms  of  their  own  business  and  report  that 
the  prospects  are  encouraging.  Mr.  S.  Whyte, 
vice-|3resident.  writes  in  this  connection  as  fol- 
lows : — 

"The  only  conditions  we  have  encountered 
and  which  have  adversely  affected  our  industry, 
so  far  as  1  can  see,  are  lack  of  orders. 

"Both  domestic  and  export  markets  for  our 
products  throughout  the  year  have  been  prac- 
tically stagnant,  the  general  trade  depression 
which  was  carried  over  from  1921  continued 
throughout  the  greater  part  of  1922  and  the 
Canadian  railways  generally  did  not  come  in  the 
market  for  any  large  quantity  of  equipment, 
while  owing  to  the  disturbed  state  of  European 
finances,  it  was  not  possible  to  develop  any  ex- 
port trade.  There  has,  undoubtedly,  been  a  gen- 
eral imi)rovement  in  business  in  Canada  and  it  is 
anticipated  that  as  a  result  of  this  tlie  Canadian 
railways  will  have  to  purchase  additional  equip- 
ment; therefore,  the  ])rosi)ect  for  1923  is  encour- 
aging." 

Readjustment  Will  Come 

It  is  always  interesting  to  have  the  ideas  of 
the  banking  and  financial  institutions  regarding 
business  conditions,  for  it  is  generally  consider- 
ed  that   thev  are   in   such   close   touch    with    the 


situation  as  to  be  able  to  express  opinions  that 
are  a  result  of  a  sane  and  logical  outlcx^k  on  af- 
fairs and  an  intimate  knowledge  of  conditions. 
For  this  reason  the  following  comments  of  Sir 
Frederick  Williams-Taylor,  general  manager  ";' 
the  Bank  of  Montreal,  are  of  interest: 

"It  is  trite,  yet  undeniable,  to  remark  that  in 
('anada,  as  elsewhere,  trade  generally  has  not 
been  good.  Bankers,  more  distinctly  than 
others,  perceive  the  detailed  results  f)f  this  con- 
dition, which  in  large  measure  is  brought  home 
to  them  through  losses  and  diminished  profits. 

"Canada's  economic  position  is  not  satisfac- 
tory. How  could  it  be  satisfactory,  with  the 
whole  financial  world  out  of  joint?  As  everyone 
is  aware,  our  troubles  are  partly  the  result  of 
this  universal  condition  :  partly  the  result  of  the 
war.  It  is  well,  however,  to  bear  in  mind  that 
our  problems  are  largely  of  our  creation. 

"Readjustment  will  come  in  time,  for  this  i.> 
a  country  of  virility  and  manifold  resources ; 
yet  one  thing  stands  out  signally,  in  my  opinion, 
namely,  that  Canada  cannot  go  ahead  again  as 
she  should  while  taxation  and  the  cost  of  living 
are  higher  in  this  country  than  they  are  in  the 
United  States  of  .America. 

"Canada  is  one  of  the  best  countries  in  the 
world  to  live  in.  to  work  in.  to  play  in. — in  point 
of  stability,  security  and  comfort  it  is  an  earthly 
jjaradise  as  compared  with  liurope — but  we 
must  not  stand  still,  and  in  order  to  progress  the 
cost  of  living  and  taxation  must  be  diminished; 
otherwise,  we  will  fail  to  attract  immigration: 
and  improved  conditions  are  largely  dependent 
u])on  increased  population. 

".As  to  ways  and  means,  they  are  obvious  to 
all  who  reflect,  and  the  necessity  thereof  is  now- 
being  brought  home  to  the  heedless  by  that  piti- 
less but  unerring  teacher,  nei"essity. 

"The  past  half  year  has  witnessed  many  fluc- 
tuations in  the  foreign  exchanges.  The  most 
im])ortant  for  us  is  the  rapid  decline  in  the  value 
of  .\'ew  York  funds,  which  have  fallen  from  the 
high  point  of  19%  premium  in  December  1920. 
to  a  slight  discount  at  this  date.  The  decline 
would  have  been  greater  but  for  Canada's  iin- 
I)orts  of  gold  from  the  United  States  of  America 

"We  must  congratulate  ourselves  on  thi.- 
state  of  affairs :  yet  we  must  not  lose  sight  of 
the  fact  that  it  is  brought  about  not  so  much  by 
the  improvement  in  our  trade  balaiTce,  although 
that  is  considerable,  but  more  through  the  send- 
ing of  special  large  sums  into  Canada  and  by 
heavy  borrowing  in  New  York  on  the  part  of 
federal  and  provincial  governments,  municipali- 
ties and  industrial  corporations,  borrowings 
which  have  been  extraordinarily  easy,  owing  to 
a   plethora   of   funds   in    the   New    York   market. 

"We  cannot,  therefore,  look  upon  our  present 
position  as  permanent,  and  should  be  prepared 
for  the  i>ossible  return  of  the  premium  on  New 
York  funds. 

"Since  January,  sterling  has  ruled  at  higher 
rates  and  has  been  much  steadier,  moving  with- 
in the  comparatively  narrow  limits  of  $4.35  and 
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$4.58  to  the  pound.  The  higher  and  steadier 
rates  have  tended  to  offset  to  some  extent  the 
fall  in  prices  of  pur  provincial  exports  to  Great 
Britain,  and  less  violent  fluctuations  have  re- 
duced the  risk  in  forwarding  commitments." 

The  Canadian  Manufacturers  Association 
has  also  conducted  an  enquiry  relating  to  busi- 
ness conditions  and  the  reports  received  are  very 
encouraging.  These  are  printed  in  the  Associa- 
tion's official  organ,  "Industrial  Canada,"  from 
which  a  few  of  the  opinions  are  reprinted  below 
as  bearing  out  those  expressed  in  the  previous 
letters : 

Business   Constantly   Increasing 

The  Schultz  Brothers  Co.,  Limited,  Brant- 
ford,  manufacturers  of  sectional  buildings,  box- 
es, woodworking  products,  sand.,  lime,  brick, 
etc.,  state  that  business  in  all  branches  has  been 
consistently  increasing,  1922  to  date  exceeding 
in    volume    same    period    of    1921,    with    marked 


increase  in  boxes  and  sectional  buildings.     The 
necessity  for  a  new  plant  is  l:>eing  felt. 
Automobile  Business  Prospering 

An  indication  of  the  prosperous  condition  of 
the  automobile  manufacturing  industry  is  found 
in  the  report  of  one  of  the  Canadian  companies, 
who  stated  that  business  this  year  has  been  con- 
siderably ahead  of  last  year,  which  in  turn  was 
40  per  cent,  over  1920.  They  are  planning  a 
considerable  increase  in  their  production  sched- 
ule for  1923,  to  take  care  of  the  increasing  de- 
mand under  the  British  preferential  tariff  ar- 
rangements. 

Exceptionally  Busy 

The  Preston  Wood  Working  Machinery  Co., 
Limited,  Preston,  state  that  they  have  been  ex- 
ceptionally busy  for  the  last  three  or  four 
months  and  conditions  look  good  with  them  un- 
til at  least  the  end  of  year.  They  are  gradually 
taking  on  more  hands  and  are  working  full  time. 


An  Indication  of  Canada's  Soundness — The 
Superiority  of  her  Export  Trade 
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Canada  5  Building  and  Construction 
During  Nineteen  Twenty-Two 

On  This  and  the  Following  Pages  a  Series  of  Ill- 
uminating Graphs  Tell  the  Story  of  a  Year  of 
Wonderful   Progress  in  Many  Lines   of  Activity 


Residential 
$102,161,200 


Houses 

$97,915,500 


/Apartments 
$4,245,700 


Grand  Total 
S  315.454.400 


Business 
Sy^gi  1,400 


Industrial 
S23,706,900 


^110,674,900 


Daro3^Whor»e3 

$5,34eiZ00 


Bridges 

$4,494,900 


f?oads  ^  Streets 

$50,000,000 


Sfi«Er5'»lt(dferN«« 

#4897800 


Geo'l  Er?gin«rio< 

$45,954,000 


Churches 
$6,968,200 


Public  BIdqs 
S3,663,300 


(jorages 
$3,367^00 


Schools 
$24,409,600 


Hospitals 
$4,969,400 


Stores 
$19,945,900 


HotelstClubs 
$3,401,900 


Theatres 
$1,129,300 


Office  Bidgs 
$6,732,700 


Warehouses 
$5,323,900 
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Work  Undertaken  Month  by  Month  During 
Nineteen  Twenty-two 
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Work  Undertaken  Month  by  Month  During 
Nineteen  Twenty-two 
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fVork  Undertaken  Month  by  Month  During 
Nineteen  Twenty-two 
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Work  Undertaken  Month  by  Month  During 
Nineteen  Twenty-two 
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7  Vend  in  the  Prices  of  Building  Materials 
Month  by  Month  from  1913  to  1922 
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Building 


Trend  in  the  Prices  of  Building  Materials  Month 
by  Month  from  1913  to  1922 
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Trend  in  the  Prices  of  Building  Materials  Month 
by  Month  from  1913  to  1922 
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Lumber — Hemlock  and  Pine 
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Miscellaneous  Curves  Showing  Trend  in  Cost 
of  Labor  and  Materials 
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Price  variations  of  48  Building  materials 
during  year  1922.    Average  price  1890  -  1899 
taken  as   100 
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Price  variation  of  48  Building  materials.     High 

and  Low  monthly  average  for  years  1913-1922. 
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Anatomy  Building,  University  of  Toronto 

A  Structure  of  Handsome  Appearance,  Carried  Out  in  Domestic  Stone 

With  Sandstone  Trim — Interesting  Foundation  Conditions — 

Several  Special  Features  of  Design 


'J'he  University  of  TorDiito  has  just  taken 
over  from  the  contractors  the  new  Anatomy 
JUiilding,  which  is  one  of  the  most  interesting^ 
of  the  whole  University  g''''J»P-  't  is  esjiecially 
attractixe  in  design  and  the  lines  of  its  archi- 
tecture are  most  imposing.  With  its  handsome 
exterior  of  Credit  Valley  stone,  heautifully  blen- 
ded with  the  Briar  II ill  sandstone  trim,  it  is  a 
building  of  most  distinctive  appearance,  quite 
in  keeping  with  other  buildings  that  form  the 
group  comprising  the  University  of  Torcjnto. 

The  Anatomy  lUiilding,  which  measures  208 
feet  6  inches  by  65  feet,  except  at  the  north  end, 
where  it  narrows  to  60  feet  6  inches,  is  laid  out 
as  follows:  'I'he  basement  contains  storerooms, 
receiving  room,  embalming  room,  animal  room, 
ac|uarium  and  several  qperating  rc«ims.  The 
ground  floor  includes  the  anthro]5ology  labor- 
atory, a  large  lecture  hall,  besides  locker  rooms, 
demonstration  rooms  and  miscellaneous  cpiart- 
crs.  The  first  floor  contains  sj)ecial  laborator- 
ies, museum,  lecture  room  and  two  demonstra- 
tion rooms,  while  the  second  and  third  floors 
contain  various  dissecting  rooms,  research  la- 
boratories and  the  necessary  cloak  rooms,  toi- 
lets, etc. 

The  l)uilding  was  erected  on  the  site  of  the 
old  Uni\ersity  Creek  fin  filled-iii  ground.  I'^or 
this  reason  the  foundations  of  the  building  pre- 
sented an  interesting  ])roblem,  inasmuch  as  firm 
clay  was  reached  only  after  excavating  for  a 
considerable  depth.     The  building  is  carried  on 


91  reinforced  concrete  columns,  all  carried  down 
to  solid  ground.  The  depths  to  which  they  were 
carried  down  vary  very  widely.  Continuous 
concrete  I)eams,  below  ground  an<l  spanning  the 
columns,  carried  all  the  walls,  both  interior  and 
exterior.  .Another  interesting  feature  in  con- 
nection with  the  sub-structure  is  a  smoke  breach- 
ing of  concrete,  lined  with  fire  brick,  running 
crossways  under  the  basement  floor.  This 
breaching,  which  measures  9  ft.  by  10  ft.  6  in., 
is  designed  to  connect  the  central  power  house 
to  the  east  of  the  new  building,  with  a  new 
stack,  which  will  be  located  on  the  west  side. 
This  breaching  is  1''  ft.  6  in.  below  ground  level. 
It  is  worth  noting  that  although  the  foundation 
work  was  carried  out  during  the  fall  of  the 
year,  practically  no  difficulties  were  encountered 
in  the  way  of  slides  or  water  flooding. 

The  unexposed  parts  of  the  building  and  all 
interior  walls  are  of  brick  above  the  concrete 
foundation.  The  floors  are  all  reinforced  con- 
crete, designed  on  thi-  beam  and  slab  .system. 
In  general  they  are  finished  with  Mastic.  Tin 
exterior  walls,  except  on  unimportant  facades. 
are  faced  with  domestic  Credit  Valley  stone,  the 
trim  aiid  dressed  stone  being  of  variegated  buff 
sandstone  from  Uriar  Hill.  The  a])pearance  of 
the  building  is  very  much  enhanced  by  reason 
of  the  s;)lendid  matching  of  the  domestic  stone 
with  the  dressed  stone  and  by  the  smotith,  deli- 
cate texture  of  the  facing.  The  lecture  room  on 
the  first  floor,  which  measures  55  ft.  bv  49  ft.  " 


The  Anatomy  building,  tiie  latest  addition  to  the  University  of  Toronto  group 
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in.,  inside,  is  interesting  from  an  engineering 
point  of  view,  on  account  of  two  large  girders 
carrying  the  roof.  These  are  of  reinforced  con- 
crete about  7  ft.  deep,  cored  out  to  reduce  the 
weight.  Further  details  regarding  this  interest- 
ing feature  of  the  work  will  be  given  in  a  sub- 
sequent article. 

The  lighting  of  the  disecting  rooms  on  the 
top  floor  is  done  by  means  of  saw  tooth  roof. 

About  1,500,000  brick  were  involved  in  this 
job  and  2,500  sq  yds.  of  domestic  stone  facing, 
obtained  from  the  quarries  of  F.  Rogers  &  Co. 


The  dressed  stone  for  trim  was  furnished  by 
George  Oakley  &  Sons.  Ltd.  H.  N.  Dancy  & 
Son  carried  out  all  the  masonry  work,  the  Cres- 
cent Concrete  Co.,  all  the  concrete  work  and  W. 
If.  Thom]ison,  the  excavating.  Plastering  was 
done  by  Andrew  Petrie.  The  steel  sash  was 
supplied  by  the  Canada  Metal  Window  &  Steel 
Products,  Ltd.,  and  the  saw  tooth  lights  were 
su])plied  by   Henry  Hope  &  Co.   (Canada)    Ltd. 

The  work  was  started  on  September  1,  1921, 
and  was  taken  over  by  the  University  of  Tor- 
onto on  November  1,  this  year. 


Features  of  the   Cement   Market 

Sales  During  1922  Greater  Than  in  the  Previous  Year — Indications  are 

That  Demand  Will  Increase  Next  Year — The  Factors  That 

Affect  Manufacturing  and  Marketing 

By  H.  S.  VAN   SCOYOC 

Canada  Cement  Co.  Ltd.,  Montreal 


The  manufacturers  of  cement,  of  neccessity, 
have  the  same  difficulties  to  overcome  that  are 
associated  with  any  seasonable  product.  These 
difficulties  are  accentuated  in  Canada  on  account 
of  the  comparatively  short  out-door  building 
season  that  is  usually  experienced.  This  means 
the  providing  of  very  large  storage  space  to 
carry  the  large  stocks  of  finished  products  over 
long  periods  and  the  providing  of  shipping  fa- 
cilities entirely  out  of  balance  with  operating 
capacities. 

In  Canadian  mills  it  is  customary  to  provide 
storage  for  approximately  one-third  of  the  an- 
nual capacity  of  the  plant.  The  maximum  daily 
shipping  capacity  is  approximately  three  times 
the  average  daily  manufacturing  capacity.  A 
very  high  percentage  of  the  yearly  shipping  oc- 
curs during  five  months  of  the  year.  EiTorts  are 
being  made  to  encourage  the  lengthening  of  the 
construction  season.  There  is  improvement,  but 
still  much  to  be  desired  if  the  shipping  curve  is 
to  approach  any  way  near  the  horizontal  line. 

Fuel  &  Freight 

The  industry  is  one  of  the  very  largest  users 
of  coal  as  fuel.  The  securing  of  adequate  quant- 
ities of  coal  has  been  and  continues  to  be  a  very 
serious  problem.  .  Prices  for  coal  are  still  very 
much  above  what  was  formerly  considered  a 
normal  price.  At  times  no  fuel  has  been  avail- 
able at  any  price. 

Freight  enters  very  largely  into  the  delivered 
price  of  this  product.  Rates  are  still  one  hun- 
dred per  cent  higher  than  they  were  in  pre-war 
times.  This  high  freight  rate  enters  not  only 
into  the  delivered  cost  of  the  finished  product 
but  also  enters  into  the  cost  of  the  fuel  supply 
which  enters  into  the  manufactured  cost  of  the 
finished  product.  i 


Duty  on  many  of  the  materials  and  machine- 
ry entering  into  the  construction  of  cement 
mill's  makes  the  initial  plan  outlined  consider- 
ably higher  per  barrel  of  capacity  than  is  the 
case  in  the  United  States.  The  long  distance 
from  the  mines  and  the  corresponding  high 
freight  rates  add  very  much  to  the  cost  of  the 
fuel. 

The  cost  and  efficiency  of  labor  has  shown 
marked  improvement  during  the  year  1922. 
Taxes,  however,  are  away  out  of  proportion  to 
what  they  were  a  few  years  ago. 

Unfortunately  the  greatest  demand  for  ce- 
ment during  1922  occurred  at  the  same  time 
that  the  grain  movement  in  the  West  was  at  its 
height.  This  led  to  a  very  severe  car  shortage 
extending  over  a  period  of  about  six  weeks. 

The  sale  of  cement  during  1922  was  greater 
than  in  1921  and  in  fact  was  greater  than  had 
been  anticipated.  Residential  building  was  car- 
ried on  to  a  much  greater  extent  than  in  any 
recent  year  and  industrial  building  was  some- 
what better  than  in  the  proceeding  year. 

From  present  indications  practically  all  of 
the  difficulties  which  beset  the  manufacturers  in 
1922  will  be  present  to  the  same  or  to  a  greater 
extent  in  1923.  Our  present  belief,  however,  is 
that  the  demand  in  1923  will  show  a  slight  in- 
crease over  that  in  1922. 


The  Public  School  Board  of  Humber  Bay 
district,  Toronto,  has  arranged  for  the  construc- 
tion of  two  new  school  buildings,  instead  of 
one  as  originally  projected  and  have  retained 
Walker  and  Gibson  as  the  architects  and  en- 
gineers. A  new  six-roomed  building  is  to  be 
erected  fronting  on  Frederica  street  and  a  four- 
roomed  building  is  to  be  built  on  Grand  Ave. 
in  the  western  part  of  this  section. 
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A   construction    view   of   the    cold    storafi;e    plant   of    the    Montreal    Harbor    Commissioners 

A  Massive  Gold  Storage  Warehouse 

The  Montreal  Harbor  Commissioners  Have  Completed  One  of  the  Largest 

Buildings  of  Its  Kind  in  the  World — A  Unit  in  the  Scheme  for  the 

Development  of  the  Port  Facilities  of  Montreal 

By  the  Contract  Record's  Montreal  correspondent 


'I'lie  Montreal  Harbor  Commissioners'  cold 
storaj^e  i^lant,  situated  at  the  foot  of  Beaudry 
Street,  Alontreal,  yue..  on  the  St.  Lawrence 
River,  is  an  important  addition  to  the  harbor 
facilities  of  that  i)ort.  The  necessity  for  such 
a  plant  has  lonjr  been  felt  as  a  building  of  this 
character  is  an  essential  feature  of  up-to-date 
])orts.  To  meet  this  need  the  Harbor  Commis- 
sioners have  completed  one  of  the  finest  under- 
takings of  its  kind  in  the  world  which  is  not 
only  of  immense  value  to  the  harbor  of  Montreal 
but  is  of  national  importance  to  Canada. 

The  storage  plant  consists  of  two  buildings: 
the  warehouse  where  food  products  in  the  fofm 
of  fruits,  vegetables,  eggs,  butter,  cheese,  meats, 
etc.,  are  received,  stored  in  proper  refrigerating 
rooms  until  shipment  is  required;  and  the  power 
house  where  all  the  mechanical  equijjment  for 
the  cooling  and  maintaining  of  even  tempera- 
tures in  the  various  cold  moms  t>f  the  warehouse 
is  installed. 

Huge  Capacity 

The  buildings  are  quite  impressive  though 
built  along  sini])le  vertical  lines,  the  reinforced 
concrete  outer  columns  being  allowed  to  project 
slightly  in  front  of  the  brown  and  yellow  brick 
curtain  walls.  This  gives  a  very  handsome  aj)- 
l)earance,  es])ecially  to  the  warehouse,  of  which 
the  api)roximate  dimensions  are  44fi  by  100  feet 


in  i)lan,  with  nine  storage  floors  and  consider- 
able cellar  space.  The  building  is  thus  suffi- 
ciently tall  and  massive  to  carry  to  advantage 
this  type  of  design. 

To  sui)port  this  massive  cold  storage  plant  it 
was  found  necessary  to  contract  for  about  3,000 
foundation  piles,  each  to  carry  a  load  of  40  tons. 
This  work  was  carried  out  by  the  Mac.\rthur 
Concrete  Pile  and  Foundation  Co.,  of  Montreal, 
who  agreed  to  drive  750  lin.  feet  of  piles  per  day 
to  a  refusal  of  1  in.  to  15  blows  of  a  No.  1  \'ui- 
can  steam  hammer.  This  contract  rate  was  ex- 
ceeded. 

The  Warehouse 
The  unusual  shajie  of  the  warehouse  on  the 
south  and  east  is  due  to  advantages  gained  by 
conforming  to  an  existing  retaining  wall  be- 
tween the  ui)pcr  and  lower  wharf  levels  at  this 
|)oint.  the  retaining  wall  serving  to  keep  the 
water  from  the  basement  when  the  St.  Law- 
rence River  overflows  the  low  wharf  level  in  the 
s]>ring.  Since  the  high  water  level  sometimes 
very  closely  approaches  the  track  level,  it  was 
found  necessary  to  make  the  junction  between 
the  basement  and  retaining  walls  watertight  and 
I)rovide  a  suitable  slab  continuously  between 
footings  to  resist  water  pressure.  For  this  pur- 
pose a  good  dense  concrete  about  14  in.  thick 
was    u<ed.    and    to   catch    any    po.ssiWe    leakage 
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Plan  of  a  vypical  floor   (eait  half) 


suital)le  sumps  and  electrically  operated  pumps 
of  ample  capacity  have  been  provided  in  the 
basement. 

An  adjunct,  necessary  even  to  i  cold  storage 
warehouse,  is  situated  in  the  basement  in  the 
form  of  two  Victory  boilers  equipped  with  a 
steam  vacuum  iieatins;  system  i)n>viding  heat  to 
llie  second,  third,  and  eighth  floors  and  the  dis- 
tributing corridors  of  the  cold  storage  floors,  as 
there  is  always  space  for  certain  goods  which 
need  not  be  kept  at  very  low  temperatures. 

The  warehouse  above  the  second  floor  is  di- 
vided into  three  isolated  sections,  namely,  the 
cold  rooms  of  the  west  half  of  the  building;  the 
cold  rooms  of  the  east  haK :  and  the  corridors 
and  hoist  shaft  on  the  south,  which  have  been 
made  structurally  independent  of  each  other  ex- 
cept  for    their    common    su])port    at    the    second 


floor.  'Ihis  has  been  done  in  order  to  carry  the 
insulation  completely  around  the  refrigerated 
])ortions  and  thus  ])revent  heat  conduction  from 
l)ortions  of  the  building  which  may  be  heated. 

Flat  Slab  Construction 

The  floors  of  the  warehouse  are  of  flat  slab 
construction,  with  two-way  reinforcement,  are 
carried  by  concrete  columns  and  are  quite  in- 
de])en<lent  of  the  surrounding  walls.  The  base- 
ment and  first  floors  are  each  designed  to  carry 
a  live  load  of  500  lbs.  per  square  foot,  the  second 
and  third,  floors,  350  lbs.;  the  fourth,  fifth,  sixth 
and  seventh  floors,  250  lbs.;  and  the  eighth  floor, 
400  lbs.  Only  on  the  first  floor  and  the  corridor 
floors  can  be  found  any  beam  and  slab  construc- 
tion. 

One  of  the  most  important  features  of  this 


Plan  of  a  typical    floor   (west  haH) 
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building  is  the  arrangement  by  which  ten  stand- 
ard refrigerating  cars  can  be  run  end-on  into  it 
and  closed  by  Kinnear  rolling  steel  doors.  The 
floor  beneath  is  here  designed  for  Cooper's  E.50 
loading  and  the  upper  level  roadway  (just  across 
the  interior  of  the  building)  designed  for  a  24 
ton  auto  truck.  This  arrangement  of  freight  car 
and  upper  level  way,  both  ot  the  same  level  and 
running  the  entire  length  of  the  warehouse, 
make  it  most  convenient.  Cars  can  be  filled  or 
emptied  without  any  undue  loss  of  refrigeration ; 
it  also  provides  an  excellent  means  of  shifting 
merchandise,  for,  whether  from  wagon  or  freight 
car,  it  may  be  run  along  convey  rails,  hung  from 
the  ceiling,  directly  into  any  of  the  four  large 
freight  elevators.  There  is  space  for  an  addi- 
tional four  elevators  which  will  be  placed  when 
required.  Half  of  these  will  serve  the  basement, 
as  well  as  all  the  floors.  They  have  a  platform 
9  ft.  by  12  ft.,  and  a  normal  capacity  of  12,000 


supplemented  by  the  city  water  supply  which 
can  be  automatically  turned  on  the  sprinkler 
system,  through  the  operation  of  two  8  inch  au- 
tomatic deluge  valves. ,  An  alarm  system  has 
also  been  installed  consisting  of  devices  install- 
ed on  the  ceilings  of  the  various  rooms,  which 
operate  red  signal  lights  in  the  corridors  and 
also  loud  fire  gongs,  when  a  sudden  change  of 
temperature  is  applied.  These  signals  which 
are  also  transmitted  to  the  offices  of  the  general 
superintendent,  and  to  the  power  house,  by 
means  of  a  gong  and  floor  indicator,  enable 
the  operators  to  ascertain  the  location  of  a  fire 
and  effectively  deal  with  it  from  the  corridor 
hydrant  even  before  the  automatic  sprinklers 
may  operate.  Other  precautions  such  as  auto- 
matically closing  doors,  operating  on  a  sudden 
change  of  temperature  principle,  will  close  all 
elevator  and  stair  shafts,  thus  preventing  all 
draughts.      A    fire    wall    dividing    the    building 
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8,000  piles  were  required  for  foundation  purposes 


lbs.  when  running  at  a  speed  of  90  ft.  per  min- 
ute, and  are  of  the  overhead  traction  type,  oper- 
ated by  a  special  high  torque  40  h.p.  motor. 
There  is  also  an  electric  passenger  elevator  hav- 
ing a  normal  capacity  of  2,000  lbs  when  travel- 
ling at  the  rate  of  200  ft.  per  minute.  The  size 
of  the  platform  is  5  ft.  by  6  ft. ;  all  manufactured 
and  erected  by  Darling  Brothers  Limited,  Mon- 
treal. 

Fireproof  Precautions 

Although  the  nature  of  the  materials  used  in 
the  construction  of  the  warehouse  renders  it 
practically  fireproof,  automatic  fire  sprinklers 
have  been  installed.  In  the  event  of  fire  four 
overhead  storage  tanks,  each  containing  15,000 
Imperial  gallons  of  calcium  chloride  solution  are 
connected  with  the  sprinkler  system.  This  solu- 
tion is  of  a  density  claimed  to  have  an  extin- 
guishing effect  of  not  less  than  660  per  cent 
higher  than  water  and   if  not  sufficient  can  be 


cross  wise  is  a  further  step  in  a  most  complete 
fire  prevention  system. 

The  automatic  sprinkler  system  and  the  spe- 
cial alarm  system  were  installed  by  the  Auto- 
matic Sprinkler  Company  of  Canada,  Limited, 
with  the  exception  of  the  overhead  tanks,  which 
were  furnished  and  erected  by  the  Horton  Steel 
Works,  Limited,  of  Bridgeburg,  Ontario. 

By  the  inclusion  of  the  above  precautionary 
measures,  the  insurance  rate  is  so  reduced  that 
the  entire  cost  will  be  paid  for  in  a  few  years, 
besides  affording  continuous  protection  to  the 
building  and  its  contents. 

Cold  Storage  Equipment 

The  cold  storage  equipment  has  many  fea- 
tures which  are  well  worth  describing,  one  of 
which  is  the  care  taken  of  the  air  in  the  cold 
storage  rooms.  The  food  products  stored  give 
off  gases,  odors,  heat  and  moisture  which  must 
be   removed  for  the  proper   preservation   of   the 
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food.  For  this  reason  and  also  due  to  the  differ- 
ence in  temperature  of  the  various  floors  each 
cold  storage  floor  has  a  conditioning  room  where 
the  air  maj'  be  drawn  from  any  cold  storage 
room,  thoroughly  washed,  brought  to  the  proper 
humidity,  purified  by  the  introduction  of  a  pro- 
per amount  of  ozone,  and  slightly  reduced  in 
temperature  to  prevent  condensation  as  it  enters 
the  cold  storage  rocwu.  The  introduction  of  the 
ozone  into  the  washed  air  previous  to  its  return, 
not  only  purifies  the  circulating  air  but  also  des- 
troys such  germs  or  impurities  as  may  exist  in 
the  room  into  which  it  enters. 

Another  important  item  in  the  e(|uipment  of 
the  warehouse  is  the  completeness  of  the  ther- 
mometer installation,  relating  to  the  tempera- 
ture of  each  of  the  cold  rooms.  A  floor  operator 
in  the  corridor  may  read  from  an  indicating  dial 
the  temperature  inside  a  cold  storage  room  with- 
out having  to  enter.     There  is  also  a  complete 


ment  of  the  warehouse  and,  at  different  ])oints. 
four  8-inch  branch  lines  lead  at  right  angles 
from  the  basement  mains  to  sui)ply  the  cooling 
coils  branching  off  at  right  at  each  floor.  A 
method  of  j)reventing  the  coldrooms  on  the 
second  floor  from  receiving  a  greater  pressure 
of  brine  than  those  above  has  been  devised  by 
the  use  of  brine  risers  which  are  supported  at 
each  successive  floor  level  and.  instead  of  being 
rigidly  clamped,  rest  on  spring  supports.  These 
adjustments  are  necessary  since  serious  acci- 
dents have  occurred  in  mechanical  refrigeration 
])lants  due  to  the  fact. that  insufficient  considera- 
tion has  l)een  given  to  expansion  strains. 

The  cooling  of  the  rooms  is  accomplished  by 
circulating  the  calcium  chloride  solution  through 
hundreds  of  thousands  of  feet  of  2  inch  galvan- 
ized pipe  susjjended  from  the  ceilings  of  the  vari- 
ous rooms,  the  number  of  linear  feet  of  piping 
in   each   room  depending  on   the  desired  degree 


•w 


A  construction  view  showing  the 
waterproof  foundation  slab  and  the 
column    rods. 


system  of  recording  thermometers  with  contin- 
uous charts,  situated  in  the  offices  of  the  general 
superintendent  of  the  warehouse  which  can  be 
referred  to  in  case  of  disputes  between  the  own- 
ers of  the  goods  stored  and  the  operators  of  the 
Ijuilding,  thus  insuring  confidence  and  good  re- 
lations. 

The  only  refrigerant  used  in  this  cold  storage 
warehouse  is  a  calcium  chloride  solution  of  such 
a  density  as  to  prevent  it  from  congealing  under 
temperatures  considerably  below  the  tempera- 
ture of  the  various  cold  rooms.  This  solution, 
is  pumped  by  four  electrically  driven  brine  cir- 
culating pumps  delivering,  each,  600  Imperial 
gallons  of  brine  to  the  warehouse  per  minute 
through  a  15  inch  outside  diameter  steel  pipe. 
Return  is  by  a  similar  pipe  placed  below  the 
other  and  wrapped  together  with  it  with  insulat- 
ing wrappings.    These  pipes  run  along  the  base- 


of  temperature  required.  These  ])ipes  quickly 
became  covered  with  frost  and  appear  like  bars 
of  snow  often  6  to  8  inches  in  diameter.  This 
deposit  must  be  occasionally  removed.  In  case 
the  solution  should  be  cut  off  from  these  pipes, 
and  the  room  allowed  to  warm  up  a  little,  this 
frost  deposit  would  either  be  absorbed  by  the 
air  or  drip  off  into  drip  pans  running  along  be- 
neath the  pipes. 

Insulation  of  Storage  Rooms 

The  insulation  of  the  cold  rooms,  which  is 
very  costly  but  also  an  important  feature  of  this 
warehouse,  has  been  limited  for  the  present  to 
four  floors  with  the  possible  extension  at  a 
minimum  of  cost  to  additional  floors  as  busi- 
ness warrants.  The  materials  used  for  this  pur- 
pose are  compressed  card-board  in  layers,  which 
is  cemented  in  against  the  walls  and  ceiling  in 
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thicknesses  ranging  from  4  to  7  inches  accord- 
ing to  the  position  of  the  rooms  and  tempera- 
tures to  be  maintained.  The  whole  is  i)ainted 
over  in  white  and  has  a  very  neat  appearance. 
This  contract  was  carried  out  by  two  firms: 
the  Armstrong  Cork  and  Insulation  Company, 
of  Montreal  and  the  Canadian  Cardboard  Co., 
of  Port  Coll)orne,  Ontario.  Similarly  the  brine 
mains  were  covered  with  four  inches  of  com- 
pressed  cord    (this   further   contract   being  car- 


million  cubic    feet    in    the    form    of    corridors, 
roadways  and  cellars. 

The  Power  House 

The  power  house,  which  is  approximately 
150  by  50  feet,  consists  of  a  basement,  two 
upper  storeys  and  a  condenser  house.  Though 
over-shadowed  by  its  big  neighbor,  its  outsidi 
ap])earance  is  quite  pleasing  and  in  keeping 
with  the  general  lines  of  the  warehouse.     Two 
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Typical   cro»   section   of   the    Montreal     Harbor  Commissioners'  cold  storage  plant 


ried  out  by  the  Armstrong  Company)  since 
some  of  the  cold  rooms  must  be  maintained  at 
as  low  a  temperature  as  5  degree  F.  below. 

Summing  up.  it  can  be  said  that  in  this  new 
warehouse,  which  encloses  a  space  of  about 
4;..  million  cubic  feet,  there  are  about  IJ-'  "lil- 
lion  feet  in  the  form  of  cold  rooms,  about  two 
million   feet  in   the  form  of  dry  storage  and  a 


thirds  of  the  interior  space  is  used  to  accom- 
modate the  mechanical  refrigerating  equipment 
for  the  cold  storage  warehouse,  and  the  re 
mainder  is  used  for  the  rotary  and  static  elec- 
tric transformers  and  the  switch  boards  for  the 
Harbor  Electric  Railway,  which  will  soon  be 
in  active  operation  along  the  nine  mile  freight 
yard   bordering  the  river  and  connecting  with 
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the   C.N.R.   and   C.P.R.    at    McGill    Street    and 
Hochelaga. 

In  order  to  obtain  a  flow  of  very  cold  water 
for  the  ammonia  condensers  and  for  general 
cooling  purposes,  it  was  decided  to  sink  an  arte- 
sian   well    east    of    the    Beaudry    Street    tunnel. 


An  interior  view  to  show  the  flat  slab  construction 

A  10-in.  well  was  sunk  to  a  depth  of  approxi- 
mately 1100  ft.  by  means  of  a  10-in.  Church 
bit  together  with  drilling  tools  weighing  2100 
lbs.,  and  supported  to  a  walking  beam  by  means 
of  %-in.  steel  wire,  there  being  a  swivel  joint 
between  the  wire  and  the  walking  beam  by 
which  the  tool  is  rotated  and  lowered  slightly 
between  blows.  A  steam  cylinder  operated  the 
walking  beam  which  alternately  lifted  and  drop- 
ed  the  bit.  This  contract  was  given  to  Mess.rs. 
Wallace  Bell  &  Co.,  well  drillers,  and  the  work 
of  excavation  extended  over  a  period  of  five 
months. 

There  are  at  present  installed  three  ammonia 
compressors  and  the  piping  is  distributed  in 
such  a  way  that  any  one  of  the  three  machines 
may  supply  the  entire  system. 

The  three  horizontal  belt-driven  Linde  Am- 
monia Compressors  each  have  a  normal  refriger- 
ating capacity  of  150  tons  which  can  if  necessary 
be  increased  to  200  tons  per  day.  Spent  gas  is 
circulated  from  the  brine  coolers'  expansion 
coils,  ])uniped  to  the  atmospheric  condensers 
located  in  a  cupola  on  the  roof  of  the  power 
house,  and  then  back  to  the  ammonia  compres- 
sors through   the  necessary  valves  and  fittings. 

An  air  lift  pump  connected  with  the  artesian 
well  supplies  a  continuous  flow  of  water  at 
about  49  degrees  F.  to  large  reservoirs  situated 
above  the  condensers.  These  reservoirs  each 
have  a  capacity  of  21,500  gallons  and  deliver 
water  at  the  rate  of  300  gallons  per  minute  over 
the  condenser  coils. 

The    liquid    ammonia    flows    into    steel    re- 


ceivers, which  supply  the  expansion  coils  im- 
mersed in  the  brine  coolers,  thus  lowering  the 
temperature  of  the  brine  before  its  circulation 
through  the  warehouse. 

On  the  same  floor  is  also  situated  a  small 
ice  making  tank  which  is  capable  of  making  5 
tons  of  ice  per  day  in  100  lb.  blocks. 

On  the  first  floor  above  the  compressor  ro(jm 
are  located  two  large  brine  coolers,  each  tank 
being  about  36  feet  long  by  26  feet  wide  by  8 
feet  deep  and  weighing  60  tons.  These  are  sup- 
])orted  entirely  at  the  four  corners  on  columns 
of  the  building. 

The  brine  coolers  contain  approximately  210 
tons  of  solution  which  can  be  used  as  a  re- 
servoir for  cooling  the  rooms  for  several  hours 
should  it  be  necessary  to  stop  the  compressers. 
I'^our  electrically-driven  brine  circulating  pumps 
deliver,  each.  600  Imperial  gallons  of  brine  to 
the  warehouse  per/minute;  this  is  recorded  by 
a  Venturi  meter.  In  addition,  there  is  installed 
a  recording  and  indicating  equipment  recording 
the  tem])eratures  of  the  solution  when  leaving 
for  and  returning  from  the  cold  rooms,  the  dif- 
ference in  temperature  being  only  3  degrees — 
a  tribute  to  the  efficient  design  of  the  plant. 

All  i)ipe  used  to  convey  ammonia  is  extra- 
strong  steel,  special  ammonia  pipe  rolled  by 
Canadian  mills.  The  valves  and  fittings  used 
to  distribute  and  control  the  ammonia  in  the 
])ower  house  are  all  crane  flanged  ferro-steel, 
tongue  and  groove.  Due  to  the  necessity  of 
making  all  piping  perfect,  so  as  to  prevent  any 
ammonia  leaks,  fittings,  valves  and  pipe  joints 
were  subjected  to  a  300  lb.  air  pressure  im- 
mersed in  water  before  being  erected. 

Many  firms  have  already  contracted  to  make 
use  of  the  Harbor  Commissioners  cold  storage 
plant.  Added  prosperity  for  the  Port  of  Mon- 
treal which  now  holds  seventh  place  as  a  ship- 
ping center,  is  further  assured  in  consequence  of 
the  possession  of  this  modern  refrigeration 
plant.  If  it  does  not  prove  as  popular  as  the 
grain  elevators  it  will  not  be  the  fault  of  the 
Montreal  Harbor  Commissioners. 

Contractors  and  Supplies  of  Material  on  Mon- 
treal   Harbor   Storage   Building: 

Canadian    McArthur    Concrete    Pile    Co.,    concrete   pile. 

Canada  Cement   Co.,   Ltd.,   cement. 

Consolidated   Sand   &   Gravel    Co.,    Ltd.,   sand. 

St.    Laurent    Quarry    Ltd.,    stone. 

R.    H.    Miner    Co.,    stone. 

Steel    Co.    of    Canada,    Ltd..    reinforcing    steel. 

Interprovincial   Brick   Co.,   face   brick. 

Montreal    Terra-Cotta    Co.,    Ltd.,    tile. 

Castona  Products  Ltd.,  artificial  stone. 

Vulcan   Steel   &   Iron   Works,   steel   stairs. 

Geo.   W.   Reed   &   Co.,   Ltd.,   roofing  and   metal   doors. 

Metal   Shingle   &   Siding   Co.,    Ltd.,   rolling  steel  doors 

and   steel   sash. 
Douglas    Bros.   Ltd..    kalamein    doors. 
H.  H.  Symmes  &  Co.,  mastic  floors. 
Jas.    Robertson    &   Co.,    Ltd.,   Thos.    Robertson    &   Co., 

Ltd.,      Dennis     Wire     &     Ironworks      Co.,      Ltd., 

plumbing,   fixtures  and  fittings. 
Darling   Bros.,    Ltd.,   elevators. 
Dodge    Mfg.    Co.,    of    Canada,    carpuHer    machinery. 
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Extensive    Sewer   Overflow    System   for 
the  City   of    Hamilton,   Ont. 

A  Comprehensive    Review  of  the  Design,  Construction  Methods  and 

Costs  of  a  Large  Project  Involving  10,000  Feet  of  Brick  and 

Concrete  Sewers  in  Open  Cut  and  Tunnel 

By  W.  M.   JOHNSTON 
Engineer  of  Sewers  and  Underground  Construction,  Hamilton,  Ont. 

For   Home   years   past   the   city   of   Hamilton,  Hamilton,    founder    of    the    city,    made    his    first 

Ont.,  has  been  confronted  with  the  i)r<>blem  of  survey,  a  hamlet  of   150  people,  to  the  present 

taking  care  of  storm  water,  ])articularly  in  the  time  when  there  is  a  population  of  120,235. 
downtown  or  business  district  where  the  flood-  It  was  not  until  the  year  1920  that  any  dt- 

ings   were   occurring   during   almost    every    rain  finite    move    was    made    to   relieve    the    flooding 

storm,    due    principally    to    the    rapid   growth    in  situation.      In    that    year  a  money    by-law    for 

area  and  population,  the  industrial  development  $850,000  for  the  construction  of  a   storm   sewer 

and  the  large  ])aving  i)rogrammc  being  carried  for   the   western    section    of   the   city    was    pres- 

on,    there    being    nearly    seventy    miles    or    over  ented  to  and  passed  by  the  ratepayers,  this  by- 
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Fig.   1 — Map  of  a  portion  of  Hamilton,  showing  the  drainage    area    and    the    location    of    the    storm    overflow 


one  and  a  ([uarter  million  square  yards  of  pave- 
ment in  the  city  at  present.  .\  glimpse  at  table 
No.  1  will  show  the  rapid  increase  in  area 
population    from    the    year    1813    when    George 


law  giving  the  council  the  authority  to  issue 
debentures  and  raise  the  money  required  for 
the  system.  Work  was  then  begun  on  the  de- 
sign of  a  system  for  the  carrying  off  of  storm 


Table   No.l. — Area  and   Population  of  Hamilton 


Year. 

1813 

1830 

1870 

1875 

1880 

1885 

1890 

1895 

1900 

1902 

1903 

1904 

1908 


.\rca. 


3,990  acres 
4,077       " 
4.602       " 
6,000      " 
6,030      " 


I'opulation. 
150 
1,200 
25,947 
31,708 
35,359 
41.280 
45,423 
48.803 
52,665 
54,035 
54,761 
57,561 
70,000 


Year. 

1910 

1911 

1913 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1982 


.\rea. 

Population 

6,090  acres 

73,538 

6.260      " 

82,095 

6,260      " 

88,922 

6,260      '• 

100,808 

6,450        • 

101,314 

7,143       " 

100,461 

7,143       •• 

104.491 

7.143       " 

107,832 

7,143      " 

108,000 

7,143       " 

108.143 

7.143       " 

114,766 

7.684      '• 

118,243 

7,684       " 

120,235 
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water  in  the  section  of  the  city  shown  cjn  the 
accomi)anying  plan  (Fig.  1)  with  an  area  of 
615  acres.  The  route  of  the  sewer  is  shown 
by  the  full  line.  In  order  to  serve  this  district 
an  outlet  with  a  carrying  capacity  of  eleven 
hundred  cubic  feet  per  second  was  found  neces- 
sary. 

The  system  was  divided  into  live  contracts: 
Contract  No.  1  on  Wellington  St.  from  the  Bay 
to  160O  feet  southerly ;  contract  No.  2  from  sta- 
tion 16  +  00  to  station  33  +  30  (Barton  St.); 
contract  No.  3  on  Wellington  St.  from  Barton 
St.  to  Robert  St.  and  on  Robert  St.  from  Wel- 
lington St.  to  John  St.,  a  di.stance  of  2715  feet 
and  crossing  under  twenty  two  tracks  of  the 
(irand  Trunk  Railway  Co. ;  contract  No.  4  on 
John  St.  from  Barton  .St.  to  Robert  St.  and 
thence  to  MacNab  St.  and  King  St.  via  Robert, 
Hughson,  Cannon  and  MacNab  Streets,  a  dis- 
tance of  3827    feet ;    contract    No.  5,  York    St. 


tain  points,  steam  and  electric  railways  crossing 
the  street  and  the  profile  of  the  surface  of  the 
ground  along  which  the  sewer  ran,  it  was  found 
necessary  to  build  six  different  sections.  The 
first  one,  from  the  Bay  113  feet  southerly,  was 
a  7'-0"  X  8'-6"  rectangular  twin  (see  Fig.  2) 
with  2.05  cubic  yards  of  1-2-4  concrete  and 
145.5  pounds  of  steel  reinforcing  l^ars  per  lineal 
foot.  The  second  section  was  of  the  same  in- 
ternal dimensions,  but  as  it  crossed  under  the 
Burlington  St.  railway  tracks,  and  there  being 
very  little  covering  over  the  roof  slab,  the  sec- 
tion was  made  heavier  and  12"  x  31j4  pound 
I-beams  spaced  at  four  feet  centres  were  used. 
In  this  section  there  were  2.3  cubic  yards  of 
1-2-4  concrete,  167  pounds  of  reinforcing  bars, 
and  156  pounds  of  steel  I-beams  per  lineal  foot 
of  sewer. 

The  third  section  was  of  the  horseshoe  type 
(Fig.  3),  12'-10"  X  10'-3"  and  1070  feet  in  length 
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Fig.  2 — Rectangular  turn  section  used     in    the    first    IIS    ft.    of    the    sewer 


from  MacNab  to  James  Street,  McNab  St. 
from  King  to  Main  Street  and  Main  St.  from 
MacNab  and  James  Street. 

On  these  contracts  the  unit  system  of  ten- 
dering was  adopted,  with  a  view  to  relieving 
the  contractor  of  certain  hazards  and  at  the 
same  time  allowing  the  city  to  reap  the  benefit 
of  certain  methods  or  special  types  of  construc- 
tion which  may  prove  unnecessary  after  the 
ground  has  been  opened  up. 

Contraict  No.   1 

This  contract  was  awarded  to  A.  Cope  and 
Son,  Hamilton,  at  a  contract  price  of  $181,198.- 
00.  Work  was  commenced  at  the  Bay  on  Nov- 
ember 15,  1921.  The  excavation  was  carried  on 
by  means  of  a  steam  shovel  and  drag  line,  the 
steam  shovel  taking  out  the  top  lift  to  a  depth 
of  about  eight  feet  and  the  drag  line  the  bal- 
ance. The  excavation  was  brown  clay  on  top, 
and  blue  clay  and  water  underlying  with  oc- 
casional seams  of  running  sand.  The  depth 
varied  from  eight  to  twenty-one  feet. 

Owing  to  the  nature  of  the  ground  at  cer- 


and  containing  2.23  cubic  yards  of  1-2-4  con- 
crete and  416  pounds  of  square  steel  reinforcing 
bars  per  lineal  foot  of  sewer. 

At  this  point,  a  sag  in  the  road  necessitated 
a  flatter  section,  and  the  one  adopted  was  a 
5'-H"  X  8'-0"  rectangular  twin,  containing  2.08 
cubic  yards  of  1-2-4  concrete  and  245  pounds  of 
square  steel  reinforcing  bars  per  lineal  foot  of 
sewer! 

The  fifth  section  was  of  the  same  internal 
dimensions  as  the  above,  but  being  und;er  a 
spur  line  of  the  Grand  Trunk  Railway  Co.  was 
made  considerably  heavier  to  meet  the  a])proval 
of  the  Grand  Trunk  engineers.  This  section 
contained  3.59  cubic  yards  of  1-2-4  concrete  and 
342  pounds  of  Steel  I-beams  per  lineal  foot  of 
sewer. 

It  was  felt  that  as  the  city  held  senior  rights 
at  this  crossing,  as  well  as  other  crossings  along 
the  line  of  the  sewer,  the  railway  company 
should  bear  the  excess  cost  of  construction 
necessitated  by  such  crossing  and  an  appeal  was 
made    to   the    Dominion    Railway    Board    for   a 


-.-*»- 


ruling,  vvliich  btjcly,  after  some  months  delibera- 
tion, ruled  in  favor  of  the  railway. 

The  sixth  section  was  similar  to  the  fourth 
except  that  owing  to  the  sewer  being  construc- 
ted across  a  fill,  a  pile  foundation  was  neces- 
sary. The  i)ile  bents  were  driven  at  four  foot 
centres   and   compressed    live   piles   U>   the   bent, 
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Fig.  3 — Horseshoe  section  used  in  part  of  contract  No.   1.  on  which 
work  was  done  in  winter  time.      Costs  are  detailed  in  Table  2. 

and  \aried  from  ten  to  twenty-live  feet  in 
length.  This  section  contained  2.24  cubic  yards 
of  1-2-4  concrete  and  245  ])(ninds  of  steel  rein- 
ft)rcing  bars  per  lineal  foot  of  sewer. 

Considering  that  this  work  was  done  in  win- 
ter weather,  very  favorable  progress  was  made. 
All  concrete  niatcnials  were  heated  by  means  of 
steam  from  a  boiler  specially  fitted  up  for  that 
|)urpose.  A  steam  grill  was  made  with  Y\'  l^ipe, 
drilled  with  small  apertures,  about  a  foot  apart, 
through  which  the  steam  escaped ;  the  sand  and 
stone  were  piled  upon  this  grill.  I'-ach  section 
of  concrete  was  carefully  covered  with  tar- 
])aulins,  and  salamanders  placed  inside  the  com- 
])leted  sewer,  while  steam  piles  were  laid  above 
the  concrete  under  the  tarpaulins  which  prt)- 
tected  the  newly  poured  concrete  from  any 
danger  of  frost. 

In     all     this     work    Blaw    collapsible    steel 


forms  were  used  and  proved  very  sati sf actor \. 
The  invert  was  poured  first  and  the  walls  were 
extended  up  to  six  inches  at  the  sides  to  form 
a  guide  for  the  forms.  The  invert  was  kept 
sixty  feet  ahead  of  the  walls  and  crown.  The 
forms  on  the  horseshoe  section  were  telescopic 
so  that  the  rear  sectif)n  could  be  tclescojjed  and 
by  means  of  a  travelling  car  moved  forward  un- 
der the  sections,  and  set  in  |)lace,  the  traveller 
serving  as  an  extra  support  for  the  form  while 
the  cf)ncrete  was  being  poured.  The  sewer  was 
cast  in  twenty-four  sections,  eighty  feet  of 
forms  being  required,  as  they  were  not  n 
leased  under  three  days.  Table  No.  2  will  giv 
some  idea  as  to  the  cost  of  this  work. 

On  this  contract,  it  was  found  necessary  to 
raise  the  Ferrie  St.  bridge  five  feet  as  the 
sewer  at  this  point  was  above  the  ground  and 
nece.ssitated  the  raising  of  the  street  grade. 
This  bridge  was  of  steel  construction  with 
wood  deck  and  rested  on  concrete  piers.  It 
was  raised  bodily  without  dismantling,  and  the 
piers  raised  to  the  new  elevation.  The  bridge 
was  432  feet  in  length. 

Concrete  was  mixed  in  a  London  mixer  on 
tile  edge  of  the  trench,  and  placed  by  gravity. 
Backfilling  was  done  principally  by  means  of 
steam  shovel. 

Contract  No.  2 

This  contract  was  also  awarded  to  A.  Cope 
&  Son,  Hamilton,  at  a  contract  price  of  $174.- 
261.00,  and  is  a  continuation  of  contract  No.  1. 
extending  from  station  16  -(-  00  to  station  "it's  -f- 
v30  or  Barton  St.  It  was  also  executed  in  open 
cut.  The  first  section  from  a  point  south  of 
I'errie  St.  to  Simcoe  St.  was  at  one  time  an  in- 
let, and  it  was  found  necessary  to  construct  the 
sewer,  which  was  a  5'-ll'  x  8'-0'  rectangular 
twin  section,  on  piles,  these  varying  in  length 
from  8'  to  25'.  They  were  driven  by  means  of  a 
steam  hanmicr  at  four  foot  centres  with  five  in 
each  bent.  This  section  contained  2.24  cubic 
yards   of    1-2-4   concrete,   208   pounds   of   square 


/if/'  /Tif^ryt^/'^^s^'/ir^ 


Fi(.   4— Heavy   section   used    under     railway   tracks   (contract   No.   t) 
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steel  reinforcing  Ijars  and  148  pounds  of  steel 
I-beams  per  lineal  foot  of  sewer. 

From  station  16  +  95  to  station  18  -f-  29 
the  sewer  was  of  the  same  internal  dimensions 
as  the  above,  but  as  it  passed  under  five  in- 
dustrial spurs  of  the  Toronto,  Hamilton  and 
Buffalo  Railway  Company,  the  section  was 
made  somewhat  heavier  (Fig.  4),  and  contained 
3.59  cubic  yards  of  1-2-4  concrete  and  400 
pounds  of  steel  I-beams  per  lineal  foot  of  sewer. 
On  thii-s  section,  the  contractor  entered  into 
nejjotiations  with  the  railway  company,  who 
allowed  their  tracks  to  be  cut  during  construc- 
tion. The  depth  of  the  excavation  on  these 
sections  varied  from  six  to  nine  feet  and  was 
taken  out  with  a  steam  shovel,  the  excavation 
being  removed   before   the   piles   were   driven. 

.A.t  18  +  29  the  section  changed  to  a  horse- 
shoe sha])e,  9'-3"  x  ll'-O",  containing  2.05  cubic 
yards  of  1-2-4  concrete  and  332  pounds  of  square 
steel  reinforcing  bars  per  lineal  foot  of  sewer. 
This   section   was   continued    to   the   end   of   the 


Fig.   5 — Heavy   horseshoe   section   adopted    under   railway  tracks   in 
Contract  No.  6.     The  sewer  was  constructed  in  tunnel 

contract  except  from  station  22  +  82  to  sta- 
tion 24  +  14  which  passed  under  the  17th 
division  of  the  Grand  Trunk  Railway  Com- 
])any's  six  tracks,  the  section  at  this  point  be- 
ing the  same  internal  dimensions  with  2.05  cubic 
yards  of  1-2-4  concrete  and  572  pounds  of 
square  steel  reinforcing  bars  per  lineal  foot. 
The  average  de])th  of  excavation  under  the 
tracks  was  24  feet. 

In  order  to  construct  this  section  of  sewer 
and  maintain  freight  and  passenger  traffic,  the 
railway  company  supported  their  tracks  by 
means  of  pile  bents,  one  five-pile  bent  being 
driven  under  each  track  on  both  sides  of  the 
cut,  six  feet  below  the  subgrade  of  the  sewer. 
These  bents  were  capped  with  12  "  x  12"  caps 
and  three  stringers  10"  x  20"  x  30'  placed  un- 
der each  rail  which  were  left  in  place  for  two 
months  after  the  sewer  had  been  completed  and 
backfilled.  The  excavation  for  this  section  was 
principally  hand  work,  and  was  hoisted  by 
means  of  a  track  crane. 

From  this  point  southerly  a  distance  of  350 


feet  the  greatest  care  was  exercised  as  the  side  of 
the  cut,  the  sewer  being  24  feet  deep,  was  only 
eight  feet  from  the  west  mill  of  the  Steel  Com- 
])any  of  Canada  and  their  numerous  machines, 
continually  pounding  and  producing  an  enor- 
mous vibration,  it  was  difficult  to  prevent  the  soft 
blue  clay  encountered  in  this  excavation  from 
squeezing  and  allowing  the  foundations  of  the 
building  to  settle.  This  difficulty  was  over- 
come, however,  by  driving  steel  sheet  piling  to 
a  dei)th  of  six  feet  below  the  subgrade  of  the 
sewer  and  heavily  timbering  with  10"  x  12" 
walings  and  12"  x  12  struts,  all  of  which  were 
left  in  place  after  the  completion  of  the  work. 

Owing  to  the  mass  of  underground  construc- 
tion l)etween  this  point  and  Barton  St.  it  was 
found  necessary  to  relay  about  750  lineal  feet 
of  12"  water  main  and  750  lineal  feet  of  4"  gas 
main.  New  pipe  was  used  and  the  old  pipe 
salvaged  as  the  excavation  was  taken  out.  On 
this  section  also,  steel  sheet  ])iling  was  used, 
but  was  withdrawn  after  the  sewer  and  back- 
fill was  completed. 

The  top  eight  feet  of  excavation,  whicii  was 
|)rincipally  sand,  was  taken  out  with  a  steam 
shovel,  the  average  rate  of  excavation  being  40 
cubic  yards  per  hour;  the  balance,  a  sticky  blue 
clay,  was  removed  with  a  drag  line  excavat<jr 
and  by  hand.  This  was  loaded  into  waggons, 
teamed  back  to  the  com])leted  section  of  sewer 
where  the  loaded  waggons  were  picked  up  by 
means  of  a  crane  swung  over  the  trench,  low- 
ered  and   dumped. 

Blaw  collapsible  steel  forms  were  also  used  _ 
on  this  contract.  The  concrete  was  mixed  in  a 
steam  operated  London  mixer  along  the  side 
of  the  trench  and  placed  by  gravity.  The 
aggregate  used  was  either  1"  broken  stone  or 
1"  water-washed  screened  gravel.  The  concrete 
was  well  spaded  and  the  surface  secured  with 
the  steel  forms  required  very  little  finishing  ex- 
cept at  construction  joints.  The  invert,  hav- 
ing a  dish  of  six  inches,  was  trowelled  to  a 
smooth  finish. 

No  lack  of  plant  and  ecpiipment  was  evident 
in  the  construction  of  this  work,  there  being  a 
steam  shovel,  drag  line  excavator,  crane,  pile 
driver,  two  %  cubic  yard  London  concrete  mix- 
ers, road  grader,  waggons,  trucks  and  all  other 
construction  equipment  necessary  for  the  pro- 
per completion  of  the  work. 

Contract  No.  3 

This  contract  was  awarded  to  the  J.  H.  Mc- 
Knight  Construction  Company  of  Toronto,  at  a 
contract  price  of  $192,700.00,  and  was  prin- 
cipally a  tunnel  proposition.  The  first  section 
on  Wellington  St.  from  Barton  St.  to  Robert 
St.  was  a  horseshoe  shape  9'-3"  x  ll'-O"  and  750 
feet  in  length.  On  this  contract,  working  shafts 
were  sunk  before  tenders  were  called  for  in 
order  to  give  the  contractors  a  fair  idea  of  the 
nature  of  the  ground.  The  first  shaft  was  at 
station  3  -|-  75  and  was  sunk  26'  to  subgrade, 
the  bottom  8yi  feet  being  solid  rock. 

Mining  was  started  in  both  directions  from 
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TABLES  II,  III,  IV 

Table 

«0,    2.-        12'-18"   X   10 '-3 

"  Reinforced  Conoreta   H.   3 

.   Section  -   Contraot  No.    1. 

'lo. 

Totrl     ■■- 

Jnlt 

Total         Unll 

Account   Nnnis. 

Unit. 

labour 

[.abour 

Material   llcterlal       Total 

Unit 



Cost. 

7ost. 

Cost.          Coot. 

Cost. 

Cost. 

1-4-01 

Engineering  t  I  lupeotlon. 

1442.37 

1442.57 

.04          6555.87 

2250.00 

.10     1457.85 

3% 

.15 

1.59 

1-4-02 
n 

1-4-03 

BxoavBtlon, 
Rental  Shovels. 
Timber  inp. 

14,950 
1,051 

o.y. 
l.f. 

5917.83 
1350.58 

.59 
1.29 

618.04 

2250.00 

107.25 

1-4-05 

Baokfn  1 . 

8,250 

o.y. 

3905.40 

.48 

140.75 

.02        4046.13 

.50 

Rental   ShOTSl. 

510.00 

.06         510.00 

.06 

1-4-06 

Surplus. 

6,700 

M 

755.00 

.11 

755.00 

.11 

1-4-07 

Porma. 
Rental   Crane. 

27,654 

s.f. 

5242.25 

.12 

247.71 
1540.00 

.01       5489.96 
1540.00 

.15 
.0« 

1-4-08 

Relnforolrij  Steel. 

4,648 

owt. 

1405.76 

.50 

11619.87            2 

.50     13025.65 

2.eo 

1-4-12 

Oonoreto   Invert    1-2-4 

1,511 

o.y. 

2027.08 

1.55 

12045.25            9 

18     14072.55 

10.75 

" 

Rontul  Ml;er. 

576.00 

29         57^.00 
55       5726.67 

.29 

1-4-lJ 

Conoretc   Ifells     1-2-4 

515 

o.y. 

781.08 

2.46 

2945»59           9 

''% 

Rental   Mixer. 

185.0a 

185.00 

1-4-14 

Concrete    Cr-ivn      1-2-4 

892 

o.y. 

1257.80 

1.41 

9508.07         10 

45     10565.87 

11.84 

Rental   -  ;{lxer. 

187.00 

187.00 

.21 

1-4-18 

finlahlnj^  Conorate. 

15,302 

3.C 

508.50 

.02 

468.15 

04         776.65 

.06 

1-4-19 

Hoatlnp   Uflterlalq. 

2,518 

c.y. 

538.87 

.1; 

76.57 

03         405.24 

.16 

Rental   Holler. 

643.00 

645.00 

.25 

1-4-22 

Manholes. 

8 

l.f. 

6.75 

.85 

27.50           5. 

41            34.05 

4.24 

l-i-30 

Sundries. 

1.051 

l.f. 

795.95 

.76 

795.95 

.76 

1-4-31 

Overhead,    eto. 

n 

255?. 52 

2.24 

♦554.55           4. 

12       6686.65 

6.36 

TOTALS . 

1.051 

i.n.  2 

5.B75.54 

24.62 

47627.66         45. 

50     73505.20 

69.92 

Note:   Overhead  (I-4-51) 

Taken  as   lO^i  0 

f  coat    Inton 

dod    to 

"over  spndrr   items,    "^nch  aa 

electric 

bills,    talarihona. 

hardware,   e  ni 

other   bills 

not    proonrahla  by   '^sldent    "lelneer 

• 

Tabla   Ho.   }.           9>-3"  x  11 '-0" 

H.   S. 

Section 

In  Ro.'k  Tnnnol.      Contraot   Ho.    3. 

' 

,  Tot 

al 

Unit         Total 

Unit 

Total 

Aoot .    No.                     Aooount.   NamB> 

Unit 

Lt-I) 

our 

Lobour     Uuterle] 

Meter itl    Total    Unit 

Cost. 

Coat.        Cost. 

Cost.          Cost.   Co.-t. 

3-1-01 

Knglneerlne  >•    Inspection. 

186.O0 

2186. 

00      8.4/. 

3-1-02 

Drilling  t  Blasting. 

1717    0 

•y.           .:l68 

.25 

1.27        1454.52 

.85   3622. 

77     2.12 

H 

Mucking. 

1717 

3554 

.60 

2.06            95.17 

.05  5629. 

77     2.11 

n 

Rental   of  Hoist. 

1717 

" 

1087.50 

.63  1081. 

50       .65 

II 

Rental   of  Oorapreasor. 

1717 

1 

595.00 

.54     w.. 

00       .5* 

3-1-04 

Removing   Surplus, 

1717 

2259 

.57 

1.50 

2259. 

57     1.50 

5-1-05 

Forms. 

8867   s 

.f.           1016 

.50 

.11          715.00 

.08  1751. 

50       .19 

3-1-06 

Connreta   1:5:5 

597  0 

.y.           2566 

.40 

5.96       4650.16 

7.76  6996. 
.69     415. 

56  11. «2 

(I 

Rental    <°  Hixer. 

597  c 

.y. 

415.00 

00       .69 

rt 

Flnlehlnp   Concrete. 

8867  3 

.f.               246 

.40 

.05           65.42 

•01     511. 

82        .04 

3-1-07 
3-1-06 

Erecting   Plnnt. 

577  1 

.f.            1115 

.92 

2.96         821.86 

2.18  1957. 

78     5.14 

Repairs   to  RjUlpment. 

577 

556 

.50 

1.47          415.41 

1.10    971. 

91     2.57 

3-1-09 

Sundries. 

377 

"                 1320 

.00 

5.74       1015.00 

2.70  2555. 

00     6.44 

TOTAI 

577  1 

.f.        16.749.94 

44.45   11.510.04 

50.00  280'^9 

.98  75.45 

Not*  ;  Thompsonlts  per   cublo  yard     ook 

oavatlon  ; 

2.6  lbs. 

Detonators 

M                          I 

1.0 

I'abU 

Mo.    4   -  9»-3"  X  ll'-O"    H, 

'^.   See 

tlon   In 

Cl;iy   funnel 

-    CO:l 

rraot  UO.    >. 

Total 

Unll 

■Total"       tTnll 

Tblal  ■  ■■ 

Acot. 

lo.               Account    Name. 

Unit. 

Labour 

Labour   Uatarlal    .'jiter 

lal       Total 

Unit 

Cost. 

Cost. 

Cost.          Cost. 

Coat. 

Cost. 

5-la-Ol     !5ngln«8rlng   ,*    Inapaotlon. 

852.17 

852.17 

6.57^ 

5-le-O 

?     Ulnlnjt. 

1571   c.y. 

1.245.65 

.91 

1.245.65 

.91 

H 

Rental   of   Compresaor. 

m 

295.00           .21 

295.00 

.21 

5-IC-O5     Muoklne  giiJ    Holstlty. 

m 

1,867.00 

1.56 

96.26          .07 

1.965.26 

1.43 

» 

Rental  of  Hoist. 

» 

265.00          .20 

265100 

.20 

3-la-05     Pemovlng   Surplus. 

' 

m 

1.180,42 

.86 

1.180.42 

.8b 

5-lB-O 

'      Forms. 

6892   a.f. 

659.40 

.09 

700.00          .10 

1.JJ9.40 

4.982.66 

.19 

5-la-C' 

Concrato    1-5-5 

T'  ■    1 

464  o.y. 

1,606.25 

5.46 

5.576.41       7.28 

10.74 
.67 

n 

Rental  Uixer. 

■    ,  ,' 

510. UO         .67 

510.00 

It 

Finish. i^   Ocnorete. 

' '*      6892-8. f. 

125.50 

.02 

50.51         .005          155.81 

.025 

5-l«-10      Reptilra   to  Plant. 

295   l.f. 

281.00 

.96 

180.41          .62 

461.41 

1.58 

5-la-12     ''unirloa. 

293      " 

752.00 
667.28 

2.S6 

550.00       1.81 

1.282.00 

4.57 

5-la-l 

(     Brect.lnf  Plnnt. 

29  5     " 

2.96 

658.74       2.18 

'       1.505.92 

5.14 

JOIAL. 

ts  Nos 

295  l.f.  "   416.67     52.14     6.422.13     21.92       15.858.8o       54. 06 
.  1  and  3.     Further   cost   data   is   recorded  on  page   1249 

Cost  data  relating  to  contrac 
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this  shaft,  the  northerly  heading  developing  in- 
to a  hard  clay  excavation  fifty  feet  north  of  the 
shaft  whereas  the  southerly  heading  developed 
into  a  solid  rock  face.  Good  progress  was  made 
at  this  shaft,  an  average  of  six  lineal  feet  per 
day  being  made  in  the  clay  heading  and  three 
feet  per  day  in  the  rock  heading.  The  clay  ex- 
cavation was  taken  out  by  means  of  pneumatic 
sjiades,    three    spade    operators,    four    muckers, 


face  and  more  nearly  horizontal.  These  were 
again  charged  and  fired  and  similarly  the  third 
and  fourth  were  discharged. 

It  was  found  advantageous  to  use  Thomp- 
sonite  as  an  explosive  in  this  work  owing  to  the 
non-poisonous  fumes  given  off  by  it,  which  per- 
mitted the  men  to  resume  their  work  im- 
mediately after  the  charge  had  been  fired.  Tlie 
neat   excavation   in   this   section   was   4.6X   cubic 


'     ^  f^^mtitO\.K     C«^^  It  TQ  BC  t«U^VCtC  O    IkY 


P{,A.t^    or  Manhole   at  E-E  . 


Kuan  of  MANtiouE  at   C-  C  . 


Fig.    6 — Details    of    a    manhole    in    connection    with     the  storm  overflow  sewer,  western  section,  Hamilton,  Ont. 


and  one  truck  man  handling  the  underground 
work,  whereas  in  the  rock  heading,  two  drillers, 
four  muckers  and  one  truck  man  formed  the 
imderground  organization.  Drilling  was  start- 
ed near  the  bottom  of  the  face,  the  holes  point- 
ing diagonally  downward  and  being  three  feet 
in  length.  These  were  first  charged  and  fired. 
A  second  row  was  then  drilled  higher  up  on  the 


Js  j)er  lineal  foot  of  sewer,  the  overbreak  in 
rock   heading  was   found   to   run    about   0,2 


vards 

the 

cubic  yards  per  foot  or  4,3%. 

The  plant  required  to  handle  this  part  of  the 
work  was  first  a  head  frame  with  an  elevator 
for  hoisting  the  excavated  material.  The  sur- 
plus was  loaded  into  side  dump  cars  in  the 
headings,  run  on  to  the  elevator  at  the  bottom 
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of  the  shaft,  and  hoisted  to  a  runway  twenty 
feet  above  the  street  level  and  run  along  a 
trestle  and  dumped  into  storage  bins  of  ten  tons 
capacity  (two  compartments,  five  tons  each). 
The  bottoms  of  these  bins  were  built  with  an 
inclination  of  45°,  and  with  a  gate  at  the  bot- 
tom. This  surplus  material  was  hauled  away 
in  five-ton  motor  trucks  which  were  gravity 
loaded  from  the  storage  bins.  The  elevator 
wa.s  operated  by  a  32  h.p.  steam  operated  hoist- 
ing engine.  The  spades  and  drills  were  operated 
I)y  compressed  air  develo])ed  by  a  10"  x  12" 
Ingersoll-Rand   air   compressor,  driven   by   a  W) 


^St^i^ 


Fig.   7 — Blaw   collapsible  steel   forms    in   open   cut 

li.p.  Westinghouse  motor.  the  compressor 
worked  at  a  i)ressure  of  112  pounds.  In  addi- 
tion to  this  plant  was  a  machine  shop  with 
forge,  band  saw,  circular  saw.  hack  saw.  drill 
and  emery  wheel,  all  driven  by  a  5  h.p.  West- 
iiighouse  motor,  where  any  small  repairs  were 
made. 

The  concrete,  which  was  a  1-3-5  mi.x,  was 
|)()ured  at  night  at  the  rate  of  9  feet  per  shift. 
()nly  the  walls  and  crown  were  ])oured  in  the 
first  o])eration,  the  invert  being  left  out  until 
the  headings  were  completed.  Collapsible  Blaw 
steel  forms  were  used,  the  ribs  being  set  up  at 
three  foot  centres  and  the  steel  plates  being 
placed  up  to  the  springing  line.  The  concrete, 
which  was  run  up  on  a  platform  at  this  eleva- 
tion was  then  shovelled  in  and  thoroughly 
s])aded.  Tlu'  remaining  forms  were  placed 
plate  by  plate  and  the  ctmcrete  brought  up  at 
the  same  time,  until  the  key  was  reached.  These 
were  put  in  in  three  foot  lengths,  the  concrete 
being  shovelled  in  from  the  front  and  rammed 
into  place.  A  ^4  cubic  yard  Koehring  mixer 
was  set  beside  the  shaft  and  below  the  ground 
surface,  so  that  there  was  no  hoisting  of  ma- 
terials in  charg'ing  the  mixer.  .-Xfter  mixing, 
the  charge  was  dumped  into  cars  at  the  bottom 
of  the  shaft.  The  invert  was  jioured  last,  the 
bottom  being  first  cleaned  out  and  tracks  re- 
laid  and  the  concrete  placed  and  trowelled  to  a 


smooth  finii^h  at  the  rate  of  90  lineal  feet  per 
day. 

The  concrete  organization  consisted  of  on< 
foreman  and  ten  laborers.  One  finj.sher,  working 
during  the  day,  kept  the  walls  and  crown  finish- 
ed close  behind  the  forms.  The  tunnels  and  sur- 
face work  were  all  electrically  lighted.  Tables  3 
and  4  indicate  the  cost  of  the  work  at  this  shaft. 

The  next  section  along  Robert  street  from 
Wellington  to  Cathcart  streets  was  the  same 
size,  and  practically  the  same  section  except 
that  the  concrete  was  brought  up  square  on  the 
haunches,  the  work  being  done  in  open  cut  with 
not  more  than  six  feet  of  covering  over  the  top 
of  the  crown.  The  excavation  ran  Wfc  rock. 
The  to])  lift  was  taken  out  with  a  clam  shell 
excavator,  whdle  the  rock  was  drilled  with  air 
drills,  blasted  and  removed  with  the  clam  shell. 
Wood  forms  were  used  on  this  section  and  the 
concrete  was  mixed  in  a  gasoline  Koehring 
mixer  jjlaced  on  the  side  of  the  trench  and  de- 
posited by  gravity.  One-inch  water-washed 
screened  gravel  was  used  entirely  on  this  con- 
tract. On  this  section,  the  invert  was  poured 
first  and  the  walls  and  crown  on  the  second 
o])eration.  Table  No.  5  will  indicate  the  cost 
of  this  work  in  open  cut. 

-At  this  point  a  junction  chamber  was  huilt. 
the  storm  sewer  reducing  in  size  to  an  S'-O'  x 
S'-O"  horseshoe  shape,  and  also  picking  up  the 
'-torni  flow  frt)m  the  Cathcart  sewer,  which  wa- 


FiR.    8— Headfnmc  on    W< 


jrrtrift    V"     *»* 


aliout  ten  feet  higher  in  eli\alioii.  ibe  saimarv 
flow  being  carried  over  the  storm  sewer  bv 
means  of  an   IS"  cast  iron  pipe. 

Westerly  from  this  chamber  the  .sewer  wa- 
continued  through  an  alley,  allowing  only  two 
feet  clearance  between  the  sides  of  the  trench 
and  the  dwellings  abutting  on  it.  Care  was 
taken   in   timbering  the  trench  and  no  signs   oi 
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settlement  or  cracks  in  the  brickwork,  develop- 
ed. The  excavation  was  taken  out  with  the 
clam  and  concrete  poured  as  in  the  jirevious 
section. 

The  next  shaft  was  sunk  at  Elgin  St.  and 
headings  run  in  both  directions.  Mining  was 
carried  on  under  the  same  method  as  shaft  No. 
1  except  that  in  these  headings,  the  excavation 
was  in  good  blue  clay,  and  an  average  of  nine 
lineal  feet  per  day  was  accomplished  in  each 
heading.  The  sewer  at  this  point  was  an  8'-0" 
X  8'-0"  horseshoe.  The  easterly  heading  was 
tunnelled  under  twenty  two  tracks  of  the  Grand 
Trunk  Railway  Co.,  stringers  being  placed  un- 
der one  track  only.  This  was  a  very  heavy  sec- 
tion (Fig.  No.  5)  approved  by  the  railway  en- 
gineer. This  part  of  the  work  is  .still  under 
construction  and  should  be  completed  in 
January. 

Contract  No.  4 

This  contract  was  let  to  the  Jno.  Maguire 
Contracting  Co.,  Ltd.,  of  Toronto,  at  a  con- 
tract price  of  $187,460.00.  This  was  wholly  a 
tunnel  job,  3827  feet  in  length,  668  feet  being  a 


Fig.    9 — Twin    section    at    the   outlet 

two  ring  4'-6"  circular  brick  sewer  and  3159 
feet  being  a  three  ring  6'-0"  circular  brick  sewer. 
1800  feet  of  this  was  constructed  under  com- 
pressed  air. 

From  the  first  shaft,  which  was  sunk  at  the 
corner  of  Robert  and  John  Street  to  a  depth  of 
26',  two  headings  were  run,  one  north  on  John 
St.  668'  to  intercept  and  relieve  the  Barton  St. 
sewer.  This  was  the  4'-6"  section  and  was 
mined  at  the  rate  of  12  lineal  feet  or  14  cubic 
yards  of  excavation  per  day  by  two  pneumatic 
spade  operators  and  two  muckers  who  formed 
the  underground  organization.  From  this  same 
shaft  a  tunnel  was  mined  west  on  Robert  Street 
and  south  on  Hughson  Street,  a  distance  of  610 
lineal  feet,  the  excavation  being  taken  out  at 
the  rate  of  8  feet  or  12  cubic  yards  per  day,  by 
two  pneumatic  spade  operators  and  two  muck- 
ers underground.  The  surface  organization 
taking  care  of  both  headings  consisted  of  one 
foreman,  one  signalman,  one  hoisting  engineer, 
handy   man,   dump    man    and    two    teams.      The 


excavation  in  both  headings  was  of  a  good  blue 
clay    nature. 

The  brickwork  in  these  two  headings  was 
l)laced  at  night  by  one  bricklayer  and  two  help- 
ers in  each  heading,  and  three  laborers  and  a 
hoisting  engineer  on  top.  Four  hundred  brick 
jier  lineal  foot  were  required  in  the  six-foot  sec- 
tion and  two  hundred  in  the  4'-6"  section.  The 
time  required  to  complete  the  brickwork  each 
night  was  from  seven  to  eig'ht  hours. 

The  ]>lant  required  to  operate  the  work  at 
this  shaft  consisted  of  one  hoisting  engine  and 
stiff  leg  derrick  with  a  bin  for  surplus  earth, 
(the  bin  being  used  only  when  teams  were  led 
up  and  the  standing  waggon  at  the  shaft  was 
loaded).  The  pneumatic  spades  in  each  head- 
ing were  operated  by  compressed  air  developed 
i>y  a  12"  X  10"  Chicago  Pneumatic  air  compres- 
sor, driven  by  a  60  h.p.  Westinghouse  motor 
and  capable  of  delivering  300  cubic  feet  of  air 
per  minute  at  a  pressure  of  from  100  to  110 
pounds. 

The  second  shaft  was  sunk  at  the  corner  of 
James  St.  and  Cannon  St.  to  a  depth  of  40  feet, 
the  top  17  feet  being  good  brown  clay  at  which 
depth  wet  running  sand  was  encountered  which 
extended  to  30  feet  to  blue  clay.  The  section  of 
the  shaft  from  15'  to  35'  was  timbered  with  2" 
tongue  and  groove  sheeting  which  was  driven 
dmvn  by  an  air  hammer  as  the  excavation  was 
taken  out. 

Headings  were  started  in  both  directions 
from  this  shaft  and  air  chambers  constructed 
in  each  end,  and  preparations  made  so  that  ai'r 
could  be  turned  on  at  a  minute's  notice  if  found 
necessary.  After  mining  120  feet,  the  westerly 
heading  became  shaky  and  wet,  and  owing  to 
the  enormous  weight  of  water  overlying  the 
tunnel  and  the  possibility  of  sand  pockets,  it 
was  decided  to  turn  on  air.  The  easterly  head- 
ing remained  good  and  was  continued  without 
the  use  of  air  to  meet  the  westerly  heading  from 
shaft  No.  1  a  distance  of  640  feet.  These  two 
headings  started  from  shafts  1250  feet  apart, 
passed  around  two  right  angle  curves  and  came 
together  less  than  three  quarters  of  an  inch  off 
line  and  an  eighth  of  an  inch  off  grade,  for  which 
the  credit  is  due  to  Mr.  F.  B.  Gocdike,  resident 
engineer,  in  charge  of  the  contract. 

In  each  of  these  headings,  an  average  of 
nine  lineal  feet  of  excavation  and  brickwork 
were  completed  per  day.  In  the  easterly  head- 
ing three  crown  planks  were  used  to  steady  the 
clay  roof,  but  as  this  was  good  hard  clay  and 
from  five  to  six  feet  between  the  roof  and  the 
running  sand  above,  there  was  little  danger  of 
caving.  In  the  air  heading,  from  five  to  ten 
planks  were  Used  in  the  crown  which  were  sup- 
ported by  crutches  let  in  at  the  springing  line. 
From  ten  to  fifteen  pounds  air  pressure  was 
used  and  very  satisfactory  work  accomplished 
without  accidents.  The  lumber  used  in  sup- 
]>orting  the  roof  was  all  left  in  place  and  brick- 
ed in  solid. 

Grout   pipes   were   left   in   the   crown   of   the 
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Table    No.    5.        9'-}"  x  ll'-O"   H.    S.    Saotlon  In 


-  Contract   lio.   j. 


Acot. 

Total 

Unit 

Total 
Ldtarlil 

Unit 

Total 

No. 

Ao count   Hans. 

Unit 

Lcbour 

labour 

llf^tflrlil 

Tot«l 

Unit 

II                     II 

Coet. 

Coat. 

Coat. 

Cost. 

Coat. 

Cost. 

5-2- 
3-2- 


01 
02 


5-2-03 


-2 

-04 

•2 

-05 

.2 

-06 

5. 

.2 

-08 

5-2 

■09 

II 

^. 

■  2- 

.10 

J. 

•  2. 

■11 

J- 

.9. 

-12 

^ngtnoerUig  &  liiapaotloni 

Rook  Bxoiivjitloa,  1534  o.y. 

Rental  Oornpreaaor.  1534  " 

"           01am.  1534  " 

Sarth  Bxoavatlon.  990  " 

RontQi  Clskm.  990  " 

BemoTlnt:  Surplus.  IO76  " 

Backfill.  1500  " 

Timbering.  230  l.f. 

Porma.  5386  s.f. 

Oonoreto   1:3:5  416  c.yda. 

Rental   Mlxur.  416  " 

Plnl3)iln»   Conorte.  5;86  a.f. 

Plant   Erection  »  R'ipalra.      230  l.f. 

Sundriaa.  230  " 


1.031.91 
2,070.60 


553.15 

1.964.31 

553.00 

61.30 

421.40 

769.75 


1.35 

•  56 
1.82 

:ll 

.076 

1.85 


lOP.OO  .02 
368.25  1.58 
652.00  2.75 


339.88 
215.00 
444.00 
9.35 
296.00 


453.25 

90.00 

2,832.92 

178.00 

28.03 
147.50 
401.00 


.22 
.14 
.29 
.01 
.29 


1.88 
.014 

6.81 
.43 

.005 

.64 

1.74 


1,031.91 
21410.48 
215.00 
444.00 
562.50 
296.00 
1.964.31 
553.00 
494.55 

511.40 

5,602.67 

178.00 

136.03 

509.75 
1,033.00 


8.6% 

1.57 
.14 
.29 
.57 
.29 

1.82 
.37 

2.14 
.09 

8.66 
.45 
.025 

2.22 

4.49 


TOTAL. 


230 


8.527.67  37.07       5.414.93     23.54  13.942.60     60.61 


Nota: 


Ihomnaontts  per  oublo  yard  of  axoaTatlon 
Detonators.   "    "     '"■  "      " 


.65  Ibe. 
.15 


Table  Ho.   6. 


4'-6"  Clronlar  Brlok  Sewer  (Two  Mug)   Ib  TuiBel.       Coatrftot   lo.   4. 


Total  OETE  Total  tJaH  Total 

Laboar  Labour       Uaterlal         Hater  lal  Total  Dalt 

Coat.  Cost.  Cost.  Coat.  Coat.  Cost. 


Acct. 
So. 


Aooount  Maae • 


Umlt. 


4-7-01 

BBginaerliut  t  Inapao 

tlon. 

567.87 

4-7-02 

UlBlng. 

689   0.7. 

650.50 

.92 

n 

Rental   &ompras3or. 

350.00 

.51 

4-7-03 

Uaoklnp   t  Holstlag. 

H 

769  .87 

1.11 

II 

Rental   of  HUst. 

140.00 

.20 

4-7-04 

Timbering. 

658     l.ft. 

200.45 

.30 

4-7-05 

R«?ioving  Surplus. 

689   o.y. 

739  .00 

1.07 

4-7-06 

Brickwork.                   ) 

118.4  n. 

1,505.05 

12.71 

♦,097.00 

34.60 

301  o.y. 

5.00 

13.61 

4-7-08 

Setting  up  Plant. 

658   ft. 

126.28 

.20 

4-7-10 

?orsiian  4  Wutohman. 

658  It. 

348.52 

.53 

4-7-14 

Sundries . 

658  ft. 

657.91 

1.00 

679.86 

1.0) 

4.7-15 

OTerhoaa   eto.-10% 

534.48 

546.73 

567.87 
650.30 
550.00 
769.87 
140.00 
200.45 
739.00 
5,602.03 

126.28 

548.52 

15J7.77 

1.0^1.21 


4-8. 
4-8. 


01 
02 


4-8-03 


4-8- 
4-8- 
4-8. 


04 
05 
06 


4-8. 
4-8. 

4-8. 
4-8. 

4-8. 

4- 
4- 


-10 
-12 
-17 

-18 
■  20 


Emglneerlng  t   Inspeotion 

1212.61 

Mining. 

3080   o.y. 

2198.50 

.71 

Rental  Compressor. 

" 

1551.00 

.44 

Huoklng  i  Hoisting. 

If 

3172.67 

1.03 

Rental  aolst. 

H 

622.75 

.20 

TlBbsring. 

1588     l.f. 

487.75 

.51 

Removing   Surplas. 

3080     0.7. 

2359.75 

.77 

Brickwork.                   ) 

1418   o.y. 

4.43 

15.23 

589.4  B. 

6281.74 

10.66 

21598.29 

36.64 

Rental  Hoist.      , 

1418  0.7. 

.44 

589.4  >. 

622.75 

1.06 

Pumping. 

1588  l.ft. 

318.14 

.20 

30.40 

.02 

Erecting  Plant. 

1588     " 

545.95 

.22 

Pore  nun  i.   .Vatohaan. 

1588     »  • 

1065.79 
52.80 

.67 

Qrouting  under   pressure. 

100      " 

.55 

89.15 

Installing  Air  Looks  t 

Plant. 

409.50 

■94.94 

Sundriaa. 

1588  l.ft. 

1478.60 
2285495 

.95 

259.85 

•15 

OTerheada,    eto.   10% 

1.44 

2119.14 

1.35 

1212.61 
2198.50 
1351-00 
3172.67 
622.75 
487.75 
2)59.75 

27880.0) 

622.75 
548.54 
545.9) 
1065.79 
141.9  5 

504.44 
1718.45 
4403.09 


5)i 

.92 

.51 

1.11 

.20 

.50 

1.07 

47.51 

18.61 

.20 

.55 

2.0) 


Totals. 

6^8  ft.              5,879.26 

8.95     6.014.04              9.14       11.893.50       18.07 

Table  Mo.   7. 

6<-0" 

Three  ring  Olroular  Brlok 

Sewer  -   Contract  Ho.    4. 

Acot. 
No. 

Aoconnt  Kaaa. 

Total 
Labour 
Dlllt              Cost. 

Jnlt       Total          Unit                               "Tel*! 
Labour   Material  UaUrlal     Total          Unit 
Coet.     Cost.         Cost,           Cost.         Cost. 

5% 
.71 
.44 

1.0) 
.20 
.31 

dl 

7.30 

.44 

1.06 
.22 
.22 

.67 
1.42 


1.06 
2.77 


Totals . 


1588  l.ft.    21177.98     15.34  27256.02  17.16     48434.00      30.50 


Bote:   Air  looks  wste   Installed   In  ease   they   were  required,  but  abors  ooats 

represent   the   work  where  air  was  not   used.        Szoavrntlon  -  good   blue  olajr. 


Cost  data  relating  to  contracts  Nos.  3  and  4 
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sewer  at  ten  foot  centres  for  fifty  feet  each  side 
of  all  manholes  and  neat  cement  grout  was  forced 
in  behind  the  brickwork  under  a  pressure  of 
100  pounds.  This  was  done  to  prevent  the 
water  finding  its  way  down  the  oiftside  of  the 
manholes,  and  following  along  the  sewer,  to 
cause  leaks. 

The  plant  required  at  this  shaft  in  addition 
to  that  used  at  the  former  was  a  20"  x  12"  low 
pressure  Chicago  Pneumatic  air  compressor 
operated  by  a  75  h.p.  Westinghouse  motor  and 
capable  of  delivering  1000  cubic  feet  of  air  per 
minute  at  a  pressure  of  30  pounds.  A  steam 
pulsometer  pump  was  installed  in  the  shaft  to 
take  care  of  the  water  running  out  of  the  sand 
and  flowing  down  the  shaft.  This  pump  work- 
ed steadily  day  and  night  and  pumped  at  the 
rate  of  from  100  to  125  gallons  per  minute. 

A  large  manhole  chamber  and  drop  shaft 
was  designed  for  the  centre  of  the  intersection 
of  James  St.  and  Cannon  St.  to  divert  the  storm 
water  from  the  James  St.  sewer  and  turn  it 
into  the  storm  sewer.  As  this  manhole  was 
45  feet  deep  and  at  a  very  busy  intersection, 
directly  under  the  double  track  of  the  James  St. 
car  line,  it  was  decided  to  excavate  from  the 
bottom  and  build  the  manhole  as  the  excava- 
tion was  taken  out.  This  was  done  under  com- 
pressed air  and  short  shifts  were  taken  out  and 


the  brickwork  followed  up.  This  was  carried 
on  to  within  fifteen  feet  of  the  surface  and 
finished  from  the  top,  thus  avoiding  any  serious 
interference  with  traffic. 

The  third  shaft  was  sunk  at  the  corner  of 
MacNab  St.  and  Merrick  St.  to  a  depth  of  40 
feet,  the  nature  of  the  ground  being  very  much 
the  same  as  at  the  former  shaft  except  that  the 
flow  of  water  was  much  greater.  In  this  shaft 
concrete  walls  were  built  inside  the  timber  and 
extended  to  the  sheeting,  all  timbers  and  sheet- 
ing being  left  in  place.  The  wall  was  built  to 
a  height  of  two  feet  above  the  top  of  the  run- 
ning sand,  which  prevented  the  large  flow  of 
water  from  entering  the  shaft.  From  this  shaft 
headings  were  run  north  to  meet  the  westerly 
heading  from  No.  2  shaft  and  south  to  King  St., 
the  end  of  the  contract.  These  headings  were 
approximately  600  feet  in  length,  the  brickwork 
being  the  same  as  in  the  former  shaft  and  all 
work  at  this  point  was  done  luider  compressed 
air.  This  part  of  the  contract  is  still  under  con- 
struction, and  should  be  completed  late  in 
January. 

Contract  No.  5  has  not  yet  been  let,  as  it 
controlled  a  very  heavy  storm  flow  and  was  use- 
less until  the  remainder  was  completed.  It  was 
therefore  deemed  advisable  to  hold   it   up. 


Modern   Tendencies   in   Sewer   Design 

Must  be  Considered  in  Conjunction  with  the  Method  of  Sewage  Disposal— Separate 
System  of  Sewers  has  Limitations  Which  May  Lead  to  Some  Modifica- 
tion— No   Outstanding    Developments  in   Construction 

By  A.  G.  DALZELL 


The  design  of  a  sewer  system  in  the  present 
day  must  be  considered  more  carefully  than  be- 
fore in  conjunction  with  the  method  of  sewage 
disposal.  The  increasing  regard  for  public  health 
and  the  realization  of  the  necessity  of  preserv- 
ing the  ])urity  of  water  supplies  has  impelled 
government  authorities  to  take  cognizance  of 
the  question  of  sewage  disposal,  and  municipal 
authorities  have  now  to  consult  with  provincial 
or  Dominion  authorities  before  they  are  per- 
mitted to  discharge  sewage  into  streams,  rivers 
or  lakes. 

Immense  as  are  the  bodies  of  water  compris- 
ed in  the  Great  Lakes  that  are  the  joint  posses- 
sion of  Canada  and  the  United  States,  the  pollu- 
tion of  thesci  waters  has  become  a  matter  of  in- 
ternational concern  and  co-operative  action.  In 
consequence,  even  municipalities  situated  on  the 
shores  of  the  lakes  are  no  longer  permitted  to 
discharge  sewage  in  any  promiscuous  way  into 
lake  waters  and  the  pollution  of  streams  and 
rivers  is  likewise  prescribed. 

The  sewage  of  Canadian  and  American  muni- 
cipalities differs  greatly  from  that  of  European 
countries  because  it  is  so  much  weaker  in  char- 
acter.    This  is  due  primarily  to  the  freer  use  of 


water,  and  because  population  and  industries  are 
not  so  concentrated  as  in  Europe.  There  is  also 
a  difference  in  the  character  of  the  rainfall  which 
has  its  influence  on  the  treatment  of  storm  wa- 
ters. (Jenerally  speaking,  there  is  a  greater  in- 
tensity of  rainfall  in  Canada  than  in  England, 
even  where  the  total  precipitation  is  very  much 
less.  Unfortunately,  the  weakness  of  the  sew- 
age does  not  make,  its  treatment  for  disposal, 
easier  or  cheaper  nor  does  it  lessen  the  chance 
of  pollution  of  drinking  waters. 

Limitations  of  a  Separate  System  of  Sewers 

A  few  years  ago  when  the  character  of  the 
sewage  became  known  and  when  the  question 
of  the  treatment  of  sewage  began  to  receive 
greater  attention  it  was  felt  that  the  best  re- 
sults would  be  secured  if  separate  systems  of 
sewers  were  installed.  One  system  to  take  care 
of  sanitary  sewage  only  and  another  to  take  care 
of  storm  and  'surface  water.  Many  installations 
were  made  on  this  basis  but  not  many  of  them 
have  given  the  service  expected.  It  seems  im- 
possible to  get  some  municipal  officials  to  re- 
cognize the  limitations  of  a  separate  system  of 
■sewers.     It  is  an  even  greater  task  to  get  muni- 
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cipal  autliorilicK  to  su])i)(»rt  those  officials  who 
ill)  realize  these;  limitations,  and  thus  it  is  that 
the  majority  of  separate  systems  are  abused, 
catising  trouble  to  |)ro])crty  owners,  claims  for 
damaf,'es  and  difficulties  at  the  disposal  i)lants. 
It  must  l)e  accepted  as  a  fact  that  pro])erty  own- 
ers will  not  tolerate  standinj^  water  in  their  cel- 
lars and  that  if  the  sanitary  sewer  is  the  only 
one  available  to  drain  away  the  water  it  will  be 
used  for  this  purpose,  and  when  once  used,  for 
other  than  sanitary  sewage  there  is  no  limit  to 
the  abuse. 

Most  of  the  fast  developing  towns  and  cities 
so  soon  realised  the  liinitalions  of  sanitary  sew- 
ers that  the  policy  was  changed  and  the  majority 
of  the  larger  towns  are  now  sewered  on  the 
combined  principle,  with  one  sewer  carrying 
both  sewage  and  storm  and  surface  water.  The 
greatly  extended  construction  of  paved  and 
hard-surfaced  roads  is,  however,  having  its  ef- 
fect on  sower  design.  In  many  cases  the  extent 
of  impervious  area  and  the  ra|)idity  of  run-off 
was  underestimated  and  intercepting  or  relief 
sewers  have  had  to  be  constructed. 

The  haste  to  construct  paved  roads  in  small 
municipalities  has  lead  in  many  instances  to  the 
construction  of  storm  water  'drains  in  advance 
of  any  sewers.  This  inevitably  means  that  when 
the  question  of  sewers  is  considered,  separate 
sanitary  sewers  will  be  advocated.  IVobably 
the  best  solution  will  be  found  in  the  modifi- 
cation of  both  systems.  With  the  increasing- 
use  of  motor  transport  and  the  reduction  of  the 
number  of  horsevs  using  i)aved  roads,  the  iioUu- 
tion  of  i)ave(l  surfaces  will  not  be  as  great  as 
formerly,  and  there  seems  no  reason  why  such 
water  should  not  be  discharged  into  streams 
and  water  courses  rather  than  carried  with  sew- 
age. It  must  not  be  forgotten  that  many  legal 
problems  arise  when  any  diversioa  or  accelera- 
tion of  steam  water  is  occasioned  by  the  con- 
struction of  artificial  drainage  systems,  and  en- 
gineers must  l)e  careful  not  to  involve  municipal 
authorities  in  expensive  law  suits.  If  surface 
water  is  thus  diverted  from  the  sewers  the  sani- 
tary sewers  might  be  enlarged  to  take  care  of 
l)asement  and  roof  water,  thus  meeting  the  rc- 
i|uirements  of  the  property  owners  and  greatly 
reducing  the  amount  of  storm  water  to  be  dis- 
charged at  storm  overflows,  or  treated  at  dis- 
posal plants  and  ])umping  stations. 

There  is  a  universal  tendency  to  construct 
storm  water  drains  at  a  shallow  depth  to  save 
cost.  It  is  not  always  true  economy  as  it  leads 
to  endless  com]>lications  with  service  connec- 
tions, gas  and  water  mains  and  electric  conduits. 
There  are  few  municipalities  that  have  com- 
plete and  easily  accessible  records  of  their  sew- 
er and  drainage  systems.  There  are  far  too 
many  changes  in  engineering  staffs  and  muni- 
cipal administration  to  get  records  into  proper 
shajie.  Time  and  time  again  when  a  conscien- 
tious engineer  endeavors  to  secure  this  informa- 
tion he  is  denied  the  assistance  neces.sary,  or  if 
it  is  at  first  granted  it  may  be  withdrawn  be- 


fore the  work  is  comj)leted,  the  authorities  for- 
getting that  by  so  doing  they  have  practically 
wasted  all  the  exj)enditure  incurred. 

It  would  be  a  measure  of  true  economy  if 
every  municipality  was  compelled  to  file  a  com- 
l^lete  record  of  their  sewer  and  drainage  systems 
delimiting  the  areas  served.  There  is  a  constant 
tendency  to  stretch  out  sewer  .systems,  even  to 
extend  them  outside  municipal  boundaries  with- 
out any  understanding  of  what  is  involved. 
Many  sewer  systems  designed  under  old  condi- 
tions before  the  advent  of  paved  and  hard-sur- 
faced roads  are  now  inadequate,  but  by  a  care- 
ful resurvey  and  study  of  new  conditions  they 
may  be  utilized  to  good  advantage  by  the  con- 
struction of  relief  and  intercepting  sewers. 

No  Outstanding  Changes  in  Construction 

.\o  striking  changes  in  sewer  construction 
have  been  made  in  recent  years.  Reinforced 
concrete  has  been  used  for  the  construction  of 
large  sewers  but  as  the  knowledge  of  the  per- 
meability of  concrete  has  increased  greater  cau- 
tion has  been  exercised  in  design  ,and  the  duty 
of  the  steel  has  been  somewhat  limited.  Exper- 
ience will  show  to  what  extent  corrosion  and 
electrolysis  must  be.  guarded  against. 

With  the  growth  of  industry  in  .Canadian 
towns'  industrial  wastes  will  create  problems  and 
the  experience  of  older  countries  in  dealing  with 
this  matter  will  be  valuable.  It  must  be  taken 
for  granted  that  the  use  of  chemical  agents  in 
all  industries  will  greatly  increase.  Flven  in 
what  are  regarded  as  strictly  mechanical  in- 
dustries large  quantities  of  chemical  substances 
are  now  used  and  eventually  find  their  way  to 
the  sewer  and  their  action  on  the  materials  that 
enter  into  sewer  construction  must  not  be  un- 
derestimated. 

( )ne  of  the  most  striking  features  in  sewer 
construction  is  the  careless  way  with  which 
many  municipalities  allow  service  connections 
to  be  made.  Care  is  exercised  in  sewer  con- 
struction which  is  done  under  the  superinten- 
dence of  engineers  and  inspectors.  Internal 
|)umi)ing  is  generally  done  to  a  recognized  stan- 
dard, inspected  and  tested,  but  too  often  the  con- 
nection between  the  plumbing  and  the  sewer  is 
allowed  to  be  constructed  by  any  handy  man 
without  sujJervision  and  test,  and  many  e.xpen- 
sive  ])avements  will  be  greatly  deteriorated  be- 
cause of  frequent  breakage  involved  in  unstop- 
jjing  or  rejiairing  these  faulty  connections.  Great- 
er care  in  the  supervision  of  sewers  and  -sewer 
connections  will  repay  the  municipality  by  the 
|)rescr\ation  of  paved  roads,  reduced  liability 
for  accidents  and  lessene<l  interference  with 
traffic. 

The  engineering  profession  as  a  whole  can 
render  a  real  commimity  service  by  taking  an 
intelligent  interest  in  the  public  works  of  the 
municipality  and  especially  those  vitally  affect- 
ing the  i>ublic  health.  Much  valuable  help  can 
be  rendered  to  those  who  design  or  maintain 
these  services  if  professional  men  will  co-operate 
more  freelv. 
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The  City  of  Ottawa's  Latest  Bridge 

The  Cummings  Bridge,  Over  the  Rideau  River,  is  a  Reinforced  Concrete 

Arch  Structure,  615  feet  Long — Deck  on  a  Grade  of  2^  Per  Gent 

— Gableway    Used  for  Handling  and    Placing  Materials 

By  the  Contract  Record's  Ottawa  Representative 


Cummings  bridge,  the  second  of  the  new 
reinforced  concrete  arch  bridges  erected  over 
the  Rideau  River,  Ottawa,  Ont.,  has  just  been 
completed,  although  opened  to  traffic  for  some 
time.  The  new  bridge  is  the  connecting  link 
between  the  city  of  Ottawa  and  the  country 
lying  along  the  Montreal  road  in  the  county  of 
Carleton.  and  replaces  a  steel  structure  built 
some  25  years  ago  and  which  had  become  un- 
safe for  further  traffic. 

After  the  necessary  agreements  were  reached 
between  the  city  and  the  county,  as  to  the  lo- 
cation, design  and  cost  of  the  new  structure, 
instructions  were  immediately  given  to  the  city 
commissioner  of  works,  Mr.  A.  H.  Macallum, 
to  proceed  with  the  preparation  of  the  necessary 
])lans  and  specifications  for  the  construction  of 
a  reinforced  concrete  arch  bridge.  This 
work  was  entrusted  to  Mr.  Robert  Hen- 
ham,  at  that  time  bridge  engineer  for  the  city, 
but  now  consulting  engineer  for  the  Dominion 
Reinforcing  Company,  Ottawa.  In  May,  1920, 
a  contract  for  the  work  was  awarded  to  Mr. 
Thos.  McLaughlin,  contractor  of  Ottawa,  the 
price  being  $331,000  for  the  work  exclusive  of 
the  balustrade  and  lighting  standards,  the  last 
mentioned  items  being  made  the  sul)ject  of 
separate  contracts. 

The  work  was  started  shortly  after  signing 
of  the  contrr.ct  and  was  proceeded  with  with- 
out interruption  and  without  any  unexpected 
delays  through  to  its  successful  conclusion.  The 
old  steel  bridge  was  kept  on  for  light  traffic 
during  the  erection  of  the  new  one,  this  being 
made  possible  by  the  decision  of  the  authori- 
ties to  slightly  alter  the  location  of  the  new 
bridge.  One  end  of  the  old  bridge  was  shifted 
some  fifty  feet  in  order  to  make  way  for  the 
equipment  of  the  new  work.  In  doing  this,  the 
construction  of  a  temporary  bridge  was  avoid- 
ed, resulting  in  a  considerable  saving  to  the 
municipalities  concerned. 

The  new  structure,  which  is  designed  for 
heavy  traffic,  consists  of  five  equal  arch  spans 
of  100  feet,  cefitre  to  centre  of  piers,  and  three 
shorter  spans  totalling  118  feet,  between  pier 
No.  5  and  the  west  abutment.  The  bridge  car- 
ries   two    street   car   tracks,    roadways   and    two 


5>^  -ft.  sidewalks.  The  total  length  of  the  bridge 
is  615  feet,  exclusive  of  approaches,  while  the 
width  is  50  feet.  The  floor  is  built  on  a  grade 
of  2.5  per  cent,  from  the  city  side ;  this  was  done 
on  account  of  the  great  difference  in  elevation 
of  the  two  banks  of  the  river  at  that  point,  there- 


Fig. 


2 — Elevation   of   the  balustrade   and  lighting   standards 
at   the   piers 


by  cutting  down  a  great  deal  of  the  hill  on  the 
C)ttawa  side  of  the  river. 

All   excavation   work   as   well  as   the  placing 

of  the  materials  was  handled  by  cableway.    For 
this  part  of  the  work,  two  towers  were  erected, 

one  fifty  feet  and  one;  sixty-five  feet  in  height, 
placed  800  feet  apart. 

Substructure 

The  work  was  carried  through  expeditiously, 
this  being  facilitated  by  the  quite  uniform  char- 
acter of  the  foundation  soil,  solid  ground  lying 
a  short  distance  below  river  bed.  The  east 
abutment  and  the  four  piers  next  to  it  rest  on 
solid  rock,  which  was  struck  at  approximately 
six  feet  below  the  river  bed.  The  remaining 
piers  and  the  west  abutment  had,  however,  to 
be  sunk  down  12  feet  to  suitable  foundations. 
The  width  of  the  piers  are  12  feet,  excepting 
pier  No.  5,  which  is  20  feet  wide.  The  three 
short  spans  on  the  west  end  of  the  bridge,  be- 
tween pier  No.  5  and  the  abutment,  are  carried 
by     rectangular     columns     resting    on     suitable 
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Fig.    1 — Elevation    of    the   Cummings   Bridge,   Ottawa 
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Pigi.  8  and  4 — PUn  of  part  of 
the  bridge  (east  end),  ihowing  the 
oblique  pier*. 


footings.  The  [)iers  and  al)utnients  are  rein- 
forced with  ^-in.  rods,  placed  at  two  ft.  centres 
and  staggered.  The  piers  are  provided  up- 
stream with  a  cut  water  of  a  V  shape,  slightly 
curved  at  the  top. 

Superstructure 

Tile  bridge's  five  si)ans  are  of  c(|Ual  length, 
100  feet  frt)in  centre  to  centre  of  piers,  or  86  ft.- 
2  in.  in  the  cle^r,  and  the  distance  between  pier 
No.  5  and  the  west  abutment  is  divided  into 
two  32  ft.  and  one  46  ft.  spans,  as  shown  on 
drawings,  Fig.  1.  The  arches  are  built  in  one 
section  only  and  follow  an  cllijitic  curve,  with 
a  minimum  rise  of  11  ft.  9  in.  for  arch  No.  1,  to 
a  maximum  of  21  ft.  9  in.  for  arch  No.  5,  the 
rise  increasing  2  ft.  6  in.  in  each  arch  on  ac- 
count of  the  2.5  per  cent  grade  of  the  bridge 
floor.  The  depth  of  the  arches  is  27  in.  at  the 
crown,  but  varies  from  S  ft.  3  in.  to  7  ft.  1  in. 
at  the  haunches,  proportionately  increasing  from 
]iier  No.  1  to  pier  No.  5.  Transverse  walls  the 
full  width  of  the  floor  slab  and  with  which  are 
cast  the  cantilever  beams  carrying  the  side- 
walks, support  the  floor  system.  The  floor, 
which    is   of   the   ordinary  arrangement   of   slab. 


stringers  and  lieams,  is  depressed  for  the  width 
of  the  street  car  lines  to  make  space  for  the 
tracks.  The  floor  slab  has  a  thickness  of  6^^^ 
in.  under  the  roadway  and  7  in.  under  the  car 
tracks.  The  pavement  which  measures  41  ft. 
in  width,  consists  of  creosoted  wood  blocks 
laid  on  asphaltic  waterproofing.  The  balus- 
trade, of  which  there  are  1,498  lineal  feet,  is 
artistically  designed,  as  well  as  the  lamp  stand- 
ards. Both  are  made  of  reinforced  sandJess 
concrete.  The  finely  broken  dolomite  used  in 
the  aggregates,  varies  slightly  in  color  from 
gray  to  white,  and  presents  a  very  favorable 
ai^iiearance.  The  balustrade  posts  are  placed 
at  an  average  interval  of  12  ft.  3  in.  The  cost 
of  the  balustrade  was  $13,474  and  that  of  the 
lighting  standards  of  which  there  are  28,  $1,800. 
A  feature  in  the  design  of  this  bridge  will 
be  noted  by  referring  to  illustrations  2,  3  and  4. 
The  designer  must  be  given  credit  for  the  good 
idea  of  making  use  of  the  available  space  on 
the  ])art  of  the  piers  extending  beyond  the  bridge 
floor,  this  due  to  the  fact  that  the  piers  are  at 
an  angle  with  the  centre  line  of  the  bridge.  The 
balustrades  and  sidewalks  are  carried  around 
the   extreme   ends   of   these   triangular   portions 


Fig.  5 — FaUscwork  on  arch  No.  4  ready  for  arcK  reinforcement 


nforcement  of  arch   No.  i 
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of  the  piers,  using  this  surface  for  rests  or  plat- 
forms of  observation.  This  feature  is  puite 
worthy  of  mention.  It  is  clearly  shown  on 
Figs.  2,  3  and  4.  The  arches  were  designed  to 
carry  15  ton  motor  trucks  on  the  roadways,  and 
the  largest  double  truck  street  cars,  31  tons,  on 
the  trolley  tracks,  The  permissible  stresses  in 
the  concrete  were  taken  at  650  lb.  per  square 
inch  compression  and  16,000  lb.  per  square  inch 
tension  in  the  steel. 

Quantities  Involved   in  the  Construction 

Approximately    10,000    cu.    yds.    of   concrete 

were   used  in   the   work   together  with   330  tons 

of  reinforcing  steel.     The  mixture  for  the  piers 

and  abutments  was   1:3:6  and  1:2:4  for  the  re- 


Fig.  8 — Arches  Nos.  2  and  3  during  construction 

inforced  concrete.  The  reinforcing  consists, 
for  the  arches,  of  one  inch  square  twisted  bars, 
longitudinally,  and  transverse  rods  3/4  in.  in 
diameter  and  Yi  in.  stirrups;  for  the  slab,  Yz 
in.  rods  in  both  directions ;  Yz  in.  rods  for  the 
cross  walls  and  ^  in.  twisted  bars  for  the  floor 
beams,  stringers,  and  cantilever  brackets.  Ex- 
pansive joints  are  located  at  piers  and  abut- 
ments. All  surfaces  seen  in  the  elevation  are 
finished  by  bush  hammer,  which  work  was 
done  immediately  after  the  removal  of  the 
forms.     The  falsework  for   the  arches   was   car- 


ried on  piles.  Coycrete  mixing  and  crushed 
stone  plants,  as  well  as  a  completely  equipped 
carpenter  shop,  were  installed  on  the  site  of 
the  work.  The  mixing  plant  consisted  of  a  one 
cu.  yd.  mixer  and  a  capacity  of  25  cu.  yds.  per 
hour,  and  of  storage  bins  of  a  capacity  of  200 
cu.  yds  of  stone  and  100  cu.  yds  of  sand.  The 
cost  of  the  bridge  and  land  damages  in  connec- 
tion therewith  were  borne  equally  by  the  city  of 
Ottawa  and  the  county  of  Carleton,  each  pay- 
ing 50  per  cent.,  excepting  the  sidewalks  and 
balustrade,  which  were  built  at  the  city's  ex- 
pense. 

Mr.  (j.  F.  Taylor,  bridge  engineer,  supervised 
the  construction  of  the  bridge,  with  Mr.  W.  Le- 
gault  as  assistant. 


Paints  and  Oils  Have  Touched  Bottom 

The  great  amount  of  building  activity  this 
year,  and  more  particularly  the  large  bulk  of 
residence  and  industrial  building  which  reacts 
on  the  paints  and  oil  market  to  a  greater  ex- 
tent than  any  other  branches  of  construction, 
has  made  for  an  active  year  in  the  market  for 
these  materials.  According  to  one  prominent 
])aint  manufacturer  the  business  this  year  will 
exceed  in  volume  that  of  1921,  but,  owing  to 
the  lower  prices  prevailing  this  year,  the  in- 
creased value  of  business  will  not  indicate  the 
increased  volume.  This  applies  to  nearly  all 
lines  of  paints  and  varnishes.  Prices  have 
evidently  touched  bottom  our  informant  goes 
on  to  state,  in  fact  increases  have  been  register- 
ed in  certain  lines  recently. 

Though  the  general  tendency  in  the  prices 
of  paints,  oils,  turpentine,  etc.,  has  been  down 
this  year,  there  was  considerable  fluctuation, 
more  particularly  in  the  price  of  oils.  In  the 
case  of  oils,  this  fluctuation  is  explained  by  the 
fact  that  the  price  of  the  seed,  which  deter- 
mines the  cost  of  oil,  changes  from  day  to  day. 
This  particular  manufacturer  looks  for  another 
busy  season  next  year. 
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Fig.     7 — Details     of 
reinforcement. 
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The  Baron  Byng  School  Typical  of  Mont- 
real's New  Educational  Institutions 

The  Second  Largest  Protestant  School  in  Montreal  Has  Incorporated  in  it 

Several  New  Features  That  Make  it  One  of  the  Finest 

Buildings  of  its  Kind  in  Canada 

By  the  Contract  Record's  Montreal  Correspondent 


At  very  frequent  intervals  the  Montreal 
Protestant  Board  of  School  Commissioners  find 
themselves  confronted  with  the  necessity  of 
])roviding  more  schools  to  satisfy  the  rapidly 
growing  demand  for  education.  Montreal  par- 
ents, realizing  as  they  do  its  value,  have  been 
sending  their  children  to  school  without  much 
urging,  thereby  creating  a  condition  of  conges- 
tion in  the  schools  which  has  taxed  the  in- 
genuity of  the  Board  to  provide  accommoda- 
tion for.  During  the  past  .several  years  the 
condition  has  been  most  noticeable  at  the  High 
School  on  University  St.,  which  was  only  com- 
pleted about  4  years  ago.  This  is  a  very  large 
building  and,  at  the  time,  it  was  thought  that 
it  would  be  ample  for  some  time  to  come.  But, 
since  then,  the  School  Board  has  had  to  pro- 
vide more  room  for  those  desiring  to  attend 
High  School  grades. 

The  Baron  Byng  School  is  situated  on  St. 
Urbain  St.,  a  short  distance  above  Pine  Ave., 
in  a  very  densely  populated  district.  The  dis- 
trict round  about  it  is  almost  exclusively  in- 
habited by  Jews ;  probably  90%  of  the  students 
of  this  new  school  arc  members  of  that  race. 
All   this   large   body  of   students  was   formerly 


obliged  to  go  much  further  to  schools  that  were 
already  crowded.  Indications  are  at  present 
that  this  new  school  will  also  be  taxed  to  its 
capacity  before  very  long  as  it  serves  a  large 
territory.  The  limits  of  this  territory  are  as 
follows:  bounded  on  the  west  by  Park  Ave.  and 
its  continuation,  Bleury  St.;  bounded  on  the 
east  by  St.  Denis  St. ;  on  the  south  by  Craig 
St. :  and  on  the  north  by  Villeneuve  St. ;  com- 
])rising  an  area  of  about  1'^   square  miles. 

General  Description  of  School 

The  new  school  consists  of  3  stories  and  part 
basement  laid  out  in  the  shape  of  a  U,  the  up- 
right legs  of  the  U  rei^resenting  two  wings,  one 
along  Clarke  St.  and  the  other  along  St.  Urbain 
and  joined  by  the  third  wing  which  runs 
through  from  Clarke  St.  to  St.  Urbain.  The 
total  over  all  lengths  of  the  wings  on  St.  Ur- 
l)ain  and  Clarke  Sts.  are  168'^'  and  the  length  of 
the  one  across  the  block  is  235'-0'.  The  width 
of  those  on  Clarke  and  St.  Urbain  is  "I'-O'  and 
the  one  across  the  block  is  40'-0"  wide. 

The  foundations  and  general  design  are  such 
as  to  provide  another  storey  to  be  added  as 
soon  as  the  need  for  such  is  realized ;  it  appears 
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just  now  that  this  additional  space  will  soon  be 
needed.  There  are  two  entrances  from  each 
side,  the  girls'  entrance  being  from  St.  Urbain 
St.  and  the  boys'  entrance  from  Clarke  St. 
There  is  also  a  fifth  or  main  entrance  from  St. 
Urbain  St.  for  teachers  and  others  having  busi- 
ness at  the  school. 

The  walls  are  of  brick,  face  brick  being  Cita- 
del brick  and  backing  brick  regular  plastic  brick. 
All  walls  are  lined  with  terracotta.  There 
has  been  considerable  cut  stone  introduced  into 
the  construction  at  various  points  to  relieve 
the  monotony  of  the  brick  walls.  This  stone  is 
Montreal  Limestone  which  is  found  i'i  large 
quantities  round  about  the  city  and  is  very  ad- 
aptable for  building  purposes.  It  presents  a 
pleasing  appearance  when  finished  and  resists 
weathering. 

Playground  Areas  Small 

The  outside  playground  area  is  relatively 
small  considering  the  number  of  students  who 
will  attend  the  school.  This  was  due  to  the 
fact  that  property  in  such  a  densely  populated 
district  was  necessarily  high  in  price  and  the 
Board  had  to  provide  a  large  building  to  ac- 
commodate the  number  who  would  be  attend- 
ing. The  playground  to  the  south  is  long  and 
narrow,  running  through  from  Clarke  St.  to 
Urbain  St.  at  an  average  width  of  30'.  The 
one  to  the  north  is  about  the  same  width  but 
has  a  deep  indentation  between  the  wings  of 
the  building  up  to  the  wall  of  the  gymnasium. 
This  indentation  or  court  is  about  93'  x  60'  and 
provides  considerable  extra  playground  space. 
These  outdoor  playgrounds  are  paved  with 
asphalt,  instead    of    cinders    or    fire    stone,    to 


eliminate   as   much   as   possible   the   carrying  of 
dirt  into  the  school. 

Girls'  and  boys'  locker  rooms  and  shower 
baths  have  been  provided  at  each  end  of  the 
room,  with  mastic  floors  throughout,  and 
marble  divisions  between  the  showers.  It  is 
also    proposed    to    use    the    gymnasium    as    an 


The    gymnasium   of   the    Baron    Byng   school 

assembly  hall  and  for  this  reason  another  large 
room  opens  off  the  gymnasium  which  is  used 
as  a  storage  for  chairs. 

There  are  two  large  lavatories  provided  on 
the  ground  floor  one  at  each  end  of  the  wings. 
The  one  in  the  St.  Urbain  St.  wing  is  for  the 
girls  and  the  other  one  in  the  Clarke  St.  win^ 
is  for  the  boys.  There  are  other  smaller  lava- 
tories and  washrooms  in  other  parts  of  the 
building  and   they  are   all   equipped  with   thor- 


Floors  of   the   Baron    Byng  school  in  Montreal  are  of   the   Siegwart  beam  type  carried   on  heavy  steel  girders 
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oughly  modern  apparatus.  The  smaller  lava- 
tories are  lined  with  white  tile  and  the  larger 
ones  with  white  enamel  brick.  All  lavatories, 
both  largo  and  small,  have  Terrazzo  floors,  and 
have  marble  divisions  to  assure  privacy. 

The  Library 

There  is  a  large  library,  60'  x  27',  on  the 
first  floor  up,  which  has  been  installed  mainly 
for  the  use  of  students.  It  is  furnished  with 
solid  oak  chairs  and  tables  as  well  as  magazine 
racks  and  bookshelves  and  should  be  a  very 
welcome  addition  to  the  general  recreation  facili- 


3,  the  first  floor  up  has  15  and  the  top  floor  has 
12.  They  are  all  the  same  size,  25'  x  30',  with 
a  large  cupboard  in  one  corner  which  is  used 
as  a  store-room  for  materials  used  in  the  lec- 
tures. There  is  also  the  usual  blackboard  and 
exhibition  rail.  The  floors  are  of  selected  birch 
laid  directly  on  cement. 

Other  lecture  rooms  which  are  devoted  en- 
tirely to  one  subject  are  distributed  throughout 
the  school  on  the  three  floors.  The  top  floor  has 
the  sewing  room  and  cookery  room  for  girl 
students  only ;  also  physics  and  chemistry  lec- 
ture rooms,  physics  and  chemistry  laboratories. 


Ground  floor  plan  of  the  Byng  high   school — John    S.   Archibald,   archiuct 


ties  of  the  school. 

The  principal's  office,  lady  teachers'  rest 
room,  men  teachers'  rest  room  and  doctor's  of- 
fice are  also  on  the  first  floor.  Each  room  has  a 
private  lavatory  adjoining  as  well  as  lockers 
and  storerooms.  The  rest  rooms  are  very  com- 
fortably furnished ;  books  and  magazines  are 
suppHed. 

Thirty  Lecture  Rooms 

There  are  v^O  lecture  rooms  in  the  school 
distributed   as   follows.     The   ground   floor   has 


and  physics  and  chemistry  preparation  room. 
The  laboratories  and  preparation  rooms  all  have 
red  quarry  tile  floor,  instead  of  wood,  in  case  any 
mishap  should  occur  either  in  the  preparation 
or  the  conduct  of  an  experiment.  The  chemis- 
try preparation  room  is  fitted  with  a  fume 
chamber  lined  with  white  tile  and  having  a 
blower  to  drive  off  the  offensive  gases  which 
so  often  follow  an  experiment  in  chemistry-. 
Modern  apparatus  has  been  installed  in  all 
these  special  rooms  mentioned.  There  are  no 
special  lecture  rooms  on  the  first  floor  up,  but 
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the  ground  floor  has  a  large  electrical  room  and 
two   woodworking   rooms. 

The  Principal's  Office 

It  is  interesting  to  note  some  of  the  elec- 
trical-mechanical devices  in  the  principal's 
office.  There  is  an  electrical  master  clock  which 
controls  the  clocks  in  all  the  other  rooms  of 
the  building,  thus  automatically  synchronizing 
all  clocks.  y\ll  fire  bells  and  calling-in  bells  are 
worked  from  this  same  office  and  a  mechanical 
control  on  the  wall  gives  the  temperature  of 
the  air  in  the  classrooms  and  corridors.  This 
latter  device  is  used  in  conjunction  with  a  me- 
chanical ventilation  system  of  supply  and  ex- 
haust which  provides  every  room  in  the  build- 
ing with  circulating  fresh  air.  A  system  of  air 
washing  and  automatic  mixing  admits  of  re- 
using the  exhaust  air  which  is  mixed  with  a 
carefully  regulated  supply  of  fresh  air  which  is 
brought  in  at  the  roof  level. 

Heavy  Steel  Beams  Carry  Load 

The  floors  throughout  the  entire  building 
are  carried  on  heavy  steel  I-beams  bearing  dir- 
ectly on  the  outer  walls  and  intermediate 
columns.  The  steel  I-beams  have  concrete 
haunching  to  render  them  fire-proof. 

Siegwart  beam  construction  is  used  over  the 
entire  floor  area  of  the  building. 

The  roof  is  a  Barrett  Specification  roof  laid 
by  Campbell,  Gilday,  Co.,  Ltd. 

Future  Needs 

The  foregoing  description  will  give  readers 
a  clear  idea  of  the  general  features  of  Baron 
Byng  High  School.  It  is  the  second  largest 
Protestant  school  in  the  city  of  Montreal.  The 
architect,  in  collaboration  with  the  School 
Board,  has  introduced  several  new  features  in- 
to the  construction  which  make  it  one  of  the 
finest  schools  in  Canada.  The  physical  com- 
fort of  the  students  has  been  a  prime  considera- 
tion of  the  Board,  as  elaborate  facilities  pro- 
vided for  their  mental  improvement.  All  those 
who  contributed  in  any  way  towards  its  design 
and  erection  are  to  be  congratulated. 


The  Latest  in  Sand-Lime 
Brick  Plants 

A  Description  of  the  New  Facilities  and  Equip- 
ment of  the  Don  Valley  Brick 
Works,  Toronto 

The  Don  Valley  Brick  Works  of  Toronto, 
Ontario,  have  what  is  considered  by  many  as 
the  most  interesting  deposit  of  brick  making 
materials  on  this  continent.  The  formation  of 
this  deposit  is  as  follows :  40  feet  of  clay  at  the 
top  which  is  used  for  making  buff  common 
brick ;  then  65  feet  of  buff  burning  clay  for  mak- 
ing dry  pressed,  wire-cut  brick  and  hollow  build- 


ing tile  or  fireproofing;  then  20  feet  of  pure 
silica  sand  from  which  a  high  grade  sand-lime 
])ressed  brick  is  now  produced:  then  to  a  depth  of 
75  feet  the  best  Hudson  shale  for  making  red 
dry  pressed  brick.  Numerous  colors  and  shades 
are  produced  by  mixing  these  materials. 

Sand-Lime  Brick  Now  Produced 

The  strata  of  sand  has  up  to  the,  present  been 
a  great  source  of  expense,  because  it  could  not 
be  utilized  in  making  clay  or  shale  brick.  A 
thorough  test,  however,  revealed  the  fact  that 
this  sand  would  produce  a  high  grade  sand-lime 
brick  and  the  growing  demand  for  this  form  of 
brick  induced  the  firm  to  install  the  most  effi- 
cient, economical  and  up-to-date  machinery  for 
its  manufacture  with  the  result  that  they  now 
have  a  capacity  of  22,000  sand-lime  brick  per 
day. 

There  are  four  very  essential  points  in  pro- 
ducing a  high  grade  sand-lime  brick,  viz.,  the 
thorough  hydration  of  lime  before  being  made 
into  brick   form,   the   proper  percentage  of  lime 


Sand  bank  at  the   Don   Valley   Brick  Works, 
showing  formation  of  material 

and  sand,  the  highest  pressure  to  form  the  brick 
and  the  elimination  of  manual  labor  to  attain 
these  results  consistently  without  any  variation. 

The  raw  lime  is  hydrated  by  steam  at  high 
pressure  by  the  patented  system  of  the  Berg 
Machinery  Co.,  which  consists  of  small  steel 
boxes  each  containing  50  pounds  of  lime,  which 
are  placed  on  rack  cars  holding  22  boxes  on  each 
car;  the  hydrating  cylinder  is  filled  with  these 
cars,  sealed  tight  and  subjected  to  a  pressure 
of  60  pounds  for  four  hours,  after  which  opera- 
tion the  hydrated  lime  is  pulverized  to  dust  and 
elevated  into  a  large  storage  tank,  which  holds 
two  days'  supply  and  is  then  ready  to  be  mixed 
with  the  sand. 

The  sand  is  conveyed  from  the  sand  bank  by 
dump  cars  to  the  i)lant,  a  distance  of  about  200 
feet,  and  dumped  into  a  large  hopper  where  the 
sand  is  fed  automatically  into  a  large  revolving 
steam  sand  dryer  which  drys  the  sand  practi- 
cally bone  dry.  It  is  then  elevated  and  screened 
to  remove  the  clay  and  stone ;  the  dryed  sand  is 


Hardening  and  hydrating  cylinders,  with  hydrating  cars  on  the  right 

then  discharged  into  two  large  storage  bins 
holding  six  days'  supply — this  allows  the  use 
of  cold  sand  which  is  preferable  to  the  hot. 

The  Mining  Methods 

The  hydratcd  lime  and  dry  cold  sand  are  fed 
by  gravity  into  an  automatic  proportioning  ma- 
chine, which  measures  in  small  quantities  the 
proper  i)ercentage  and  discharges  into  a  con- 
tinuous mixer  mixing  these  materials  in  the  dry 
state.  The  mixture  then  passes  to  another  mix- 
er where  the  required  amount  of  moisture  is 
added.  A  bucket  elevator  then  delivers  the  ma- 
terial into  a  4-mould  Berg  brick  press;  the  pres- 
sure on  the  brick  can  be  regulated  at  each  revo- 
lution to  give  the  brick  the  extreme  pressure  at 
all  times. 

The  bricks  are  handled  by  two  men  and  plac- 
ed on  steel  cars  holding  1,000  bricks  each,  and 
when  the  day's  run  is  finished  the  cars  loaded 


Steel  car   loaded   with  brick.     Four  mouM   Berg  brick  pres> 
in  the  background 

with  greer  bricks  are  pushed  into  a  hardening 
cylinder,  76  inches  in  diameter  and  72  feet  long 
made  of  5/8  inch  steel  plate  and  having  hinged 
doors  on  each  end ;  when  filled  and  sealed  the 
bricks  are  subjected  to  a  steam  pressure  of  125 
pounds  for  ten  hours. 

The  hardening  bricks  are  taken  out  of  the 
other  end  of  the  cylinder  while  on  the  cars  and 
are  then  ready  for  shipment,  the  whole  opera- 
tion being  accomplished  every  24  hours.  The 
])lant  is  equipped  to  run  every  day  in  the  year, 
winter  or  summer  and  in  wet  as  well  as  dry 
weather,  which  insures  a  definite  supply  to  the 
customers  at  all  times. 

This  plant  consists  entirely  of  machinery 
and  equipment  made  by  Berg  Machinery  Co.  of 
Toronto,  Ontario,  and  was  designed  and  install- 
ed under  the  personal  supervision  of  Mr.  John 
Berg. 


What   of  The   Lumber  Market  ? 

The  Industry  as  a  Whole  is  Sounder  To-day  Than  It  Has  Been  Any  Time 

Within  the  Past  Two  Years — How  Prices,  Demand  and  Stocks  Have 

Acted  During  1922  and  Their  Probable  Future  Trend 

By  G.  B.  Van  BLARICOM 
Editor,  "Canada  Lumberman" 


It  has  been  said  that  it  is  safer  and  more 
satisfactory  to  view  business  on  the  long-pull 
basis  than  to  attempt  any  detailed  analysis  of 
current  conditions.  This  is  particularly  true  of 
the  lumber  industry  which  is  of  a  speculative 
character,  demanding  faith,  vision  and  courage 
of  the  higher  order.  From  the  time  of  the  felling 
of  the  tree  to  the  marketing  of  the  finished  pro- 
duct, often  two  or  more  years  elapse,  and  with- 
in that  period  there  may  be  changes— industrial, 
commercial  and  financial — that  no  one  would 
ever  think  of.  Lumbering  is  ever  a  long-range 
game  and  of  such  a  hazardous  character,  finan- 
cially   and    otherwise,    that    changes    do    come 


rather  suddenly.  These  are  often  the  result  of 
wide  co-operation,  growing  markets  and  ma- 
turing confidence,  and  all  are  evidenced  in  the 
trade  at  the  present  time. 

The  outlook  for  the  coming  season  is  con- 
sidered promising,  and  everyone  connected  with 
the  calling  is  optimistic,  believing  that  1923 
will  be  a  year  of  normal  activity  and  steady 
trade.  Lumbermen  now  recall  with  a  shudder 
the  early  days  of  1920  when  there  was  a  run- 
away market  and  auction  prices  held  swav. 
Then  came  the  awful  reverse  when  wholesalers 
and  producers  were  caught  with  heavy  stocks 
on   hand   and   contracts   were  cancelled   on   all 
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sides.  Everybody  sought  to  unload  at  once  and 
no  person  wanted  to  buy.  Prices  dropped  from 
40  to  60%  and  many  were  not  able  to  liquidate 
their  holdings. 

But  that  is  another  story.  It  was  not  until 
last  spring  that  the  last  of  the  high-priced  wood 
goods  had  been  converted  into  cash,  in  most 
cases  at  a  heavy  reverse  to  the  owner.  The  new 
cut  then  came  on  the  market  on  the  basis  of 
the  lessened  cost  of  production;  operators  were 
able  to  base  their  costs  on  something  definite 
and  proceed  with  the  knowledge  that  their  foot- 
ing was  safer  and  their  pathway  clearer.  All 
guesswork  had  been  eliminated  and  all  losses 
practically  absorbed ;  trade  was  increasing  and 
matters  generally  were  headed  in  the  right 
direction. 

To-day  everything  betokens  a  good  year. 
Stocks  are  low,  in  many  cases  from  20  to  50% 
less  than  what  they  were  twelve  months  ago. 
The  demand  is  widening  and  construction  is 
likely  to  continue  on  a  big  scale  throughout 
1923.  Interviews  with  representative  lumber 
manufacturers,  sawmill  equipment  concerns  and 
firms  which  supply  hardware,  harness,  belting, 
tools,  etc.,  in  the  lumber  line,  all  tell  a  dis- 
tinctive story  of  good  times  being  under  way 
and  a  period  which  will  be  marked  by  higher 
prices  on  some  woods  and  possibly  develop  in 
others  a  shortage  in  certain  widths  and  thick- 
nesses. 

Last  year  was  certainly  a  soft-wood  year. 
This  was  caused  by  the  large  amount  of  houses 
and  store  buildings  which  was  carried  on  in  the 
greater  centres  of  population.  There  was  not 
much  doing  among  the  larger  industries  which 
consume  hardwoods,  both  native  and  imported, 
until  the  early  fall.  What  business  developed 
during  the  first  half  of  1922  was  with  the  auto- 
mobile trade  and  large  consuming  centres 
across  the  border,  the  demand  at  home  being 
very  quiet.  This  aspect  of  affairs  has  now  been 
changed  and  those  who  are  getting  out  stocks 
for  the  coming  season  report  that  they  have 
numerous  inquiries  regarding  the  extent  and 
disposition. 

*     *     * 

There  is  every  reason  for  belief  that  normal 
conditions  in  the  industry  are  now  at  hand. 
The  wide  spread  in  prices  on  oak,  birch,  maple, 
ash  and  elm  has  decreased  and  all  elements  of  a 
speculative  or  uncertain  nature  eliminated.  The 
growing  production  and  sale  of  hardwoods,  the 
increasing  activities  of  agricultural  implement 
firms,  the  better  outlook  in  the  furniture  line 
and  the  heavy  car  equipment  that  will  be  called 
for  by  the  railways,  all  portend  that  1923  will 
witness  a  consistently  growing  volume  of 
trade.  Continued  building  operations  will  also 
create  a  demand  for  softwoods  and  there  is  no 
perceptible  evidence  that  a  falling  off  will  take 
place  in  structural  activities.  On  the  other 
hand,  retail  lumbermen  are  of  the  opinion  that 
spruce,  jack  pine,  red  and  white  pine  and  other 
woods  will  enjoy  just  as  active  requisitions  dur- 
ing 1923  as  they  have  within  recent  months. 


There  was  in  1922  a  good  market  for  hem- 
lock, which  in  certain  lengths  became  very 
scarce  and  jack  pine  and  spruce  and  western 
fir  were  substituted  wherever  possible  and 
economically  profitable  in  studding,  joists,  small 
dimension,  etc.  The  rural  retailer,  however, 
did  not  fare  as  well  as  the  city  dealer.  Owing 
to  the  low  price  of  produce  and  live  stock ;  farm- 
ers hesitated  about  making  any  repairs  or  ex- 
tensions to  their  dwellings,  and  it  was  only 
when  assured  of  a  bumper  crop  that  they  be- 
gan to  "patch  up."  The  housing  needs  of  many 
cities  are  not  yet  adequately  met  and  rents  re- 
main at  a  high  figure. 

It  has  been  asked  if  so  many  companies  en- 
tering the  bush  this  winter  and  manning 
camps  will  not  result  in  an  over-production 
that  will  set  things  back  in  a  way  that  may  be 
viewed  with  a  certain  degree  of  foreboding.  It 
may  be  stated  that  the  supply  of  lumber  is 
growing  less  each  year  while  its  consumption 
is  increasing.  The  sources  are  farther  and 
farther  removed  and  the  various  items  which 
enter  into  the  driving,  towing,  rafting  and  other 
work  are  climbing  in  cost.  Wages  show  no 
tendency  to  decrease  and  the  efficiency  of  men 
is  not  as  high  as  it  was  before  the  war.  It  is 
true  that  woodsmen  can  be  boarded  cheaper 
than  a  year  ago  but  this  is  a  small  factor  com- 
pared with  the  growing  outlays  in  other  direc- 
tions. 


The  lumber  industr}'  as  a  whole  is  sounder 
to-day  than  it  has  been  any  time  within  the 
past  two  years.  Interviews  with  representative 
men  in  various  parts  of  the  country  speak  hope- 
fully of  the  export  outlook,  the  industrial 
awakening  in  the  Old  Country,  the  heavy  con- 
structional programmes  planned  in  many  cities 
and  the  ever-widening  use  of  wood  products 
which  are  not  being  supplanted  by  any  patent 
preparations  or  substitutes. 

The  total  of  exports  from  British  Coliimbia 
for  the  first  nine  months  of  1923  amounted  to 
195,000,000  feet,  an  increase  of  73,000,000  feet  as 
compared  with  the  corresponding  period  of  last 
year.  Business  with  California  and  the  At- 
lantic coast  was  very  good,  and  was  largely 
responsible  for  the  size  of  the  total.  The  pros- 
pect is  for  further  trade  with  the  Orient  and 
Australia,  and  lumbermen  are  looking  forward 
with  much   encouragement. 

The  lumber  cut  this  winter  will  be  heavier 
in  practically  every  province  than  it  was  last 
season ;  the  increase  is  variously  estimated  from 
10%  to  40%  over  what  it  was  last  winter. 
Stocks  in  mill  yards  are,  however,  moving  out 
and  inventories  will  show  that  producers  have 
many  million  feet  less  on  hand  than  they  had  at 
this  period  last  year.  By  some  it  is  thought 
there  may  be  a  shortage  of  dry  stock  early 
next  spring  as  lumber  to-day,  either  in  hard- 
woods or  softwoods,  is  in  fewer  hands  than  it 
was   some   months   ago. 
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The   Brick    Situation   Analyzed 

A  Great  Many    Factors  Enter  Into  the  Manufacture  of  Bricks  and  Affect  Their 

Price — 1923  Market  Conditions  Depend  on  the  Volume  of  Construction 

and  the  Cost  of  Labor,  Fuel  and  Freight 


'J'here  is  a  term  used  very  frequently  in  the 
electrical  industry.  It  is  Load-Factor.  A  high- 
er load-factor  is  the  constant  aim  of  the  manage- 
ment of  every  electric  generating  and  distribut- 
ing plant.  It  means  greater  revenue  without 
increasing  operating  costs. 

The  same  is  true  in  a  very  high  degree  of 
the  Hrick  industry. 

Load-Factor  may  be  defined  as  the  ratio  of 
actual  production  to  capacity  production  If  the 
capacity  of  a  plant  is  fifty  thousand  bricks  a  day 
and  the  actual  production,  due  to  limited  de- 
mand, ^  or  other  cause,  is  only  ten  thousand 
bricks,  the  load-factor  of  this  plant  for  the  time 
being  is  only  twenty  per  cent.  When  the  pro- 
duction, due  to  increased  demand,  rises  to 
twenty-five  thousand  bricks  per  day,  the  load- 
factor  becomes  fifty  per  cent,  and  so  on. 

It  is  plain  that  many  of  the  items  that  en- 
ter into  the  cost  of  operation  of  this  ])Iant  are 
exactly  the  same  in  each  case — management, 
clerical  staff,  maintenance,  sinking  fund  charges, 
insurance,  and  the  various  items  generally  in- 
cluded in  "overhead"  are  practically  identical — 
but  the  gross  income  in  the  latter  case  is  two 
and  one  half  times  as  great  as  in  the  former. 

The  Kilns  Deteriorate 

As  a  matter  of  fact  certain  items  in  the  over- 
head expenses  in  a  brick  plant  are  greater  when 
the  plant  is  idle.  For  example,  the  kilns  de- 
l)rcciate  more  rapidly  when  not  in  use  and  the 
finished   i)roduct  deteriorates. 

Another  factor  in  the  brick  industry  that 
complicates  operation  is  the  varying  production 
capacity  during  the  year.  In  the  summer  many 
smaller  plants  are  put  in  operation — chiefly  to 
supply  local  needs.  These  close  down  with  the 
approach  of  cold  weather,  leaving  the  load — 
which  may  be  large  or  small,  depending  on 
building  activities — to  the  few  plants  that  are 
equip]3ed  to  oi)erate  the  year  round. 

The  difficulties  of  brick  manufactures  have 
been  accentuated  during  the  last  few  years  by 
two  other  causes  that  bulk  large  in  the  cost  of 
manufacture — increased  cost  of  (1)  labor  and 
(2)   fuel. 

Apportioning  the  Cost 

In  a  general  way  it  may  be  said  that  the 
cost  of  manufacturing  brick  is  proportioned  as 
follows: — labor,  one  third;  fuel,  one  third;  man- 
agement, etc.,  (overhead),  one  third.  It  will 
thus  be  seen  that  the  increased  prices  of  labor 
and  coal,  which  for  the  time  being  at  least 
seem  to  have  become  standardized  on  a  very 
much  higher  level,  are  insuperable  obstacles  in 
the  way  of  getting  back  to  pre-war  prices. 


As  in  other  lines  of  trade,  labor  costs  have 
shown  little  tendency  to  decline.  A  year  ago 
when  unemployment  was  so  much  in  evidence 
the  men  were  willing  to  accept  less,  temporarily, 
but  during  the  present  season,  with  the  demand 
(jften  in  excess  of  supply,  wages  have  again 
l)een  advanced. 

The  history  of  coal  prices  is  too  well-known 
to  all  of  us  to  require  more  than  a  mere  men- 
tion. Coal  at  the  mine  was  formerly  $1.00  a 
ton,  and  is  now  at  least  $4.50;  duty  adds  another 
S3  cents ;  freight  per  ton,  formerly  2.25  is  now 
3.74;  this  makes  a  total  cost  per  ton  laid  down 
as  $8.77  to-day  against  $3.78  in   1913. 

And  it  takes  a  minimum  of  1,200  pounds  of 
coal  to  make  a  thousand  brick. 

The  Cost  Curve 

The  above  items  indicate  in  a  general  way 
the  problems  of  the  brick  manufacturers.  They 
will  explain  why  the  cost  of  brick  has  necessar- 
ily increased  during  the  period  1913 — 1922.  Dur- 
ing most  of  this  time  the  demand  was  very  limit- 
ed and  the  industry  was  confronted  with  both  a 
poor  load-factor  and  rising  costs  of  labor  and 
fuel.  This  will  explain  the  vagaries  of  the  curve 
shown  elsewhere  and  the  steady  up-grade  from 
1916  to  1921. 

That  this  curve  did  not  continue  its  upward 
trend  during  1921  is  due  largely  to  the  deter- 
mination of  brick  manufacturers  to  take  losses 
in  an   endeavor  to  stimulate  building. 

The  downward  tendency  during  1922  shows 
the  result  of  a  greatly  increased  load-factor  i.e., 
plants  were  operating  at  full  capacity  during 
the  past  summer. 

The  price  of  bricks  for  1923  cannot  be  gaug- 
ed at  the  moment.  If  the  demand  is  good  and 
labor  plentiful,  and  if  the  tendency  in  coal  and 
freight  costs  is  downward,  manufacturers,  fol- 
lowing a  good  year  in  1922,  may  see  their  way 
to  make   further   price  recessions. 

If  another  coal  strike  in  the  spring — of  which 
we  already  hear  mutterings — should  materialize ; 
if  labor's  demands  should  delay  a  reduction  in 
freight  rates,  the  price  curve  for  bricks  may  take 
a  turn  upward.  This  would  be  most  unfortun- 
ate, as  it  would  tend  to  curtail  the  demand,  thus 
again  reacting  on  itself  by  creating  a  less  favor- 
able load-factor. 

What  the  brick  manufacturer  needs  during 
1923,  to  place  him  on  a  firm  foundation, — and 
this  is  true  of  practically  all  other  manufacturers 
connected  with  the  building  and  construction  in- 
dustry— is  increased  construction  activity;  suffi- 
cient labor  supply,  and  lower  coal  costs  and 
transportation  charges. 
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$100,000,000  Worth  of  Houses 

Canada's    Record  for  1922 — More  Homes  Built  and  More 

Money  Spent  This  Year  Than  Last — A  Number  of 

Extensive  Housing  Developments 


Housing  has  easily  maintained  its  place  this 
year  at  the  top  of  the  list  as  the  most  important 
branch  of  the  construction  industry  in  Canada, 
from  the  viewpoint  of  volume  of  money  invest- 
ed, it  being  safe  to  predict  that  the  year's  total 
will  be  over  $100,000,000,  or,  approximately  30 
per  cent,  of  the  total  value  of  all  lines  of  con- 
struction. This  huge  figure  will  represent  the 
construction  of  well  over  20,000  residences,  of 
all  types.  These  figures  indicate  a  substantial 
increase  over  1921  figures,  the  number  of 
houses  erected  last  year  being  slightly  over 
16,000,  at  a  total  cost  of  $76,655,400.  An  im- 
portant point,  too,  to  be  taken  into  considera- 
tion in  comparing  this  year's  and  last  year's 
figures,  is  the  fact  that  building  costs  have  been 
somewhat  lower  this  year,  the  government  in- 
dex for  October  this  year  (the  latest  available) 
being  183  compared  with  the  average  figure  of 
•  216  for  the  year  1921,  these  index  figures  indica- 
ting the  relation  to  the  cost  of  building  in  1913, 
which  is  represented  by  the  base  figure  of  100. 
Figuring  along  this  line,  the  money  invested 
this  year  will  represent  a  considerably  greater 
volume  of  construction  than  indicated  by  the 
advance  in  monetary  value. 

Another  pleasing  feature  in  connection  with 
this  year's  activities  in  house  building  is  the 
fact  that  this  increased  production  has  not  been 
localized,  but  practically  extends  to  every  sec- 
tion of  the  Dominion.  The  shortage  of  low- 
priced  homes  experienced  by  reason  of  the  fall- 
ing ofif  in  this  type  of  construction  during  the 
war  period  has  been  to  some  extent  alleviated 
by  this  year's  increased  activity  and  the  pros- 
pects for  the  next  year  are  such  as  to  ensure 
further  advance  toward  the  ideal  of  adequate 
housing  accommodation  of  this  type.  Although 
several  of  the  provinces  this  year  suspended 
government  loans  for  housing,  a  great  number 
of  privately  controlled  schemes  were  put  into 
operation  by  various  private  companies,  at  vari- 
ous points  throughout  Canada,  and  indeed, 
these  developments  have  been  responsible  for 
a  great  numl)er  of  residences  of  the  smaller 
type. 

Houses  in  Ontario 

Ontario's  total  of  new  houses  for  the  period 
from  January  to  November  of  this  year,  in- 
clusive, (actual  figures  for  the  whole  year  be- 
ing as  yet  unavailable)  far  exceeds  that  of  any 
other  district  of  the  Dominion,  the  number  of 
homes  constructed  being  11,082  with  a  total 
value  of  $56,388,500.  Quebec  province  is  sec- 
ond with  4,057  new  homes,  valued  at  $23,910,- 


700  for  the  same  period.  The  total  number  of 
houses  erected  in  the  four  western  provinces 
for  this  period  is  3,846  valued  at  $14,194,100, 
and  the  Maritimes  accounted  for  701  new 
homes,  during  these  eleven  months,  costing 
$3,181,900.  These  figures  in  each  case  exceed 
the  total  for  the  entire  year  of  1921,  which  are 
as  follows:  Ontario,  9,451  houses,  valued  at 
$44,565,200;  Quebec.  3,147  at  $17,093,200;  west- 
ern provinces,  3,180  at  $12,603,000;  and  the 
Maritimes,  505  at  $2,394,000. 

The  great  demand  has  been,  of  course,  for 
the  lower  priced  home  and  this  type  has  con- 
stituted the  large  bulk  of  this  year's  program, 
but  a  great  number  of  better  class,  more  ex- 
pensive homes  have  been  erected,  too,  chiefly 
in  the  larger  centres.  A  few  of  these  better- 
class  homes,  ranging  in  cost  from  $10,000  to 
$50,000  are  included  among  the  illustrations  on 
the  following  pages.  A  few  residences  costing 
even  more  than  the  latter  figure  have  been 
erected  in  Ontario  and  Quebec  this  year.  A 
type  of  house  fast  growing  in  popularity  in 
Quebec  province,  and  more  particularly  in  the 
city  of  Montreal  and  the  surrounding  district, 
is  the  two  and  four-family  residence,  illustra-. 
tions  of  which  are  also  shown  on  the  following 
pages. 

Slight  difficulty  was  experienced  towards 
the  close  of  the  season  in  obtaining  some  lines 
of  brick,  more  particularly  the  common  interior 
Ijrick,  but  this  condition  was  hardly  serious 
enough  to  greatly  hamper  house  building. 
Many  brick  manufacturers  have  indicated  their 
intention  of  extending  their  plants  to  look  after 
the  huge  demand  anticipated  next  year. 

Many  extensive  housing  developments  have 
already  been  projected  for  next  season  and  if 
we  are  favored  with  favorable  material  and 
labor  conditions  and  a  good  long  season,  such 
as  has  been  enjoyed  this  year,  there  is  every 
reason  to  look  for  an  even  greater  volume  of 
house  construction  than  the  present  year  has 
produced. 

A  great  number  of  housing  developments 
were  carried  out  during  1922  by  various  com- 
panies throughout  Canada,  for  the  greater  part 
comprising  houses  of  moderate  cost.  Ontario 
was  especially  active  in  this  respect,  though 
many  extensive  developments  were  also  under- 
taken in  Quebec  province.  More  detailed  re- 
ference to  some  of  these  privately  controlled 
developments  is  given  herewith. 

Messrs.  Norton  &  Smith,  builders  and  con- 
tractors of  Hamilton,  Ont.,  have  under  con- 
struction   several   detached    residences   on    Cros- 
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thwaite  Ave.,  in  that  city,  a  few  of  which  are 

illustrated     herewith.      These     houses     are  all 

identical  in  interior  layout,  but  those   with  the 

gable  roof  have  two  rooms  upstairs.     They  are 

all    of    brick    veneer    construction  and   sell  for 
from  $3,000  to  $3,500. 

One  of  the  busiest  house  building  centres 
in  Canada  is  Haileybury,  Ont.,  and  the  sur- 
rounding district,  the  scene  of  the  disastrous 
forest  fire  last  summer.  Over  100  homes  are 
under  construction  here.  These  homes  are  be- 
ing built  and  located  according  to  plans  pre- 
pared by  competent  town-planning  engineers. 
The  Ontario  Government  has  loaned  the  town 
$300,000  for  rehabilitation  purposes  and  is  sup- 
plying every  victim,  who  makes  proper  applica- 
tion through  the  relief  committee,  with  3,500  ft. 
of   lumber. 

Another  important  development  is  that  of 
the  Imperial  Oil  Limited,  at  loco,  B.  C.  The 
company  established  a  townsite  at  this  point 
in  1920  and  during  that  year  and  the  year  1921 
a  total  of  fourty-four  residences  were  erected 
and  fifteen  houses  were  moved  from  a  location 
near  the  company's  refinery  to  new  sites  on 
this  townsite.  During  the  present  year  nineteen 
new  houses  have  been  completed,  bringing  the 
total  to  seventy-eight  modern  dwellings.  The 
provincial  government  has  erected  a  standard 
rural  school,  capable  of  accommodating  one 
hundred  pupils  and  this,  with  a  community 
hall,  a  general  store,  post  office,  drug  store  and 
pool  room,  complete  a  modern,  picturesque 
town.  The  accompanying  illustration  will  give 
some  idea  of  the  type  of  homes  built  here. 

A  colony  of  moderately  sized,  attractive 
homes  is  gradually  being  established  through 
the  enterprise  of  the  Hudson's  Bay  Company 
on  its  reserve  in  the  vicinity  of  the  J.  A.  Mac- 
Dougall  School,  Armoury,  and  High  School  at 
Edmonton,  Alta.  Eighteen  well-built,  moder- 
ately sized  homes  have  been  erected  on  lots 
having  a  frontage  of  fifty  feet. 

According  to  city  statistics  at  Quebec,  over 
320  houses  have  been  built  this  year,  under  the 
government  housing  scheme  in  that  city,  re- 
presenting an  investment  of  $1,796,710.  These 
will  probably  supply  accommodation  for  from 
six  to  seven  hundred  families. 

At  Three  Rivers,  P.Q.,  154  houses  of  the 
tenement  type  have  been  built  during  the  past 
ten  months,  representing  an  investment  of 
$414,265.  This  activity  is  credited  to  the  large 
amount  of  industrial  development  at  this  point 
during  the  year.  Practically  all  the  dwellings 
were  semi-detached  with  one  to  three  tene- 
ments and  were  constructed  of  wood  framing, 
brick  sheathing  and  finished  inside  with  lime 
and  sand. 

At  La<:hine,  P.Q.,  where  the  sum  of  $100,- 
000  was  borrowed  this  year  for  house  building, 


five    detached    and    two    semi-detached    houses 
have  been  completed. 

The  Keelefair  Construction  Company,  Man- 
ning Chambers,  Toronto,  carried  out  a  success- 
ful program  of  house  building  during  the  past 
year,  comprising  about  25  houses  in  all,  in  the 
Keelesdale  district  of  Toronto.  A  few  examples 
of  the  types  of  homes  erected  by  this  company 
are  shown  herewith.  They  are  four  and  five 
room  houses  of  brick  and  stucco  construction 
and  all  are  built  on  alternate  lots,  giving  the 
purchaser  an  opportunity  of  acquiring  an  extra 
25  ft.  of  land  adjoining  his  home,  if  he  desires 
to.  These  homes  range  in  value  from  $3,600  to 
$4,750  and  are  modern  in  every  respect.  This 
company  also  erected  in  this  district  two  stores, 
incorporating  a  six-room  dwelling  and  another 
store  with  an  8-room  dwelling.  These  are 
valued  at  $8,000  each.  This  company  is  plan- 
ning to  erect  50  homes  in  this  district  next 
year. 

Mr.  S.  B.  Green,  builder,  of  Toronto,  re- 
cently completed  the  fine  row  of  duplex  houses 
in  the  illustration  herewith  and  also  several 
large  expensive  homes  on  Austin  Terrace  and 
other  streets  in  this  district  of  Toronto. 

Messrs.  Churchill  &  Morrell,  builders,  of 
639  Woodbine  Avenue,  Toronto,  built  28 
bungalows  this  year  on  Strathmore  Blvd.,  To- 
ronto. These  homes  are  all  of  the  five  and  six 
room  type,  of  solid  brick,  and  range  in  price 
from  $7,500  to  $9,500. 

Messrs.  Grimshaw  Bros,  were  another  active 
building  firm  in  Toronto  this  year,  a  develop- 
ment consisting  of  12  pair  of  six-room  brick 
residences  having  been  carried  out  by  them  on 
Glebeholme  Blvd.  in  the  Danforth  District  of 
Toronto.  These  homes  sold  at  $6,000  each  and 
are  all  occupied  already. 

Mr.  Brook  Sykes,  well  known  Toronto  real 
estate  man,  built  16  homes  on  Rogers  Avenue 
and  Louden  Road,  in  that  city,  during  the  past 
year.  These  were  all  six  and  seven  room  houses 
and  sold  at  $6,000. 

The  Rockland  Housing  Company,  during 
1922,  undertook  a  development  involving  the 
construction  of  52  houses,  financed  by  a  gov- 
ernment load  of  $200,000,  at  the  new  Mount 
Royal  townsite,  a  suburb  of  Montreal.  These 
houses  are  at  the  present  time  all  roofed  and 
well  on  towards  completion  and,  as  a  matter  of 
fact,  39  of  these  have  already  been  sold.  Illus- 
trations of  a  few  representative  types  of  the 
homes  being  built  by  this  company  are  shown 
herewith. 

The  Britannia  Mining  &  Smelting  Company, 
Ltd.,  of  Brittannia  Beach,  B.  C,  built  12  houses 
this  year  of  the  type  illustrated  herewith.  These 
houses  are  all  of  five  rooms,  the  material  for 
the  construction  being  supplied  "ready-cut"  by 
the  Home  Builders'  Lumber  Co.,  of  Vancouver, 
B.C.     These  houses  cost  $3,000. 
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Two   examples  of  the   types  of   d/iplex    residences  built   by  the    Rockland   Housing  Co.,  at   Mount  Royal,  a  suburb  of   Montreal 


Two    representative    types    of    houses   built   by  Keelefair  Construction  Company,  at  Toronto 


General   view    of   the    loco 

townsite     developed     by     the 

Imperial      Oil     Limited,      at 

!p  ,y«.^^B      loco..  B.C. 


Sketch  of  a  section   of   Horton   &    Smith's  housing  development  at  Hamilton.  Ont. 
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Three  views  that  indicate  the  speed  with  which  the  Durant  Motors  plant   at    Leaside.    Ont..    was    erected.      The   dates    of    the    photographs 

are  Aug.  21,  Oct.  9  and   Dec   11,  respectively 

Three  Quarters  of  a  Million  Dollars  Worth 
of  Buildings  in  Four  Months 

The  Plant  of  the  Durant  Motors  of  Canada,  Ltd.,  at  Leaside,  Ont.,  Was 

Erected  With  Remarkable  Rapidity — A  Group  of  Buildings  of 

Unusual  Interest  From  a  Construction  Viewpoint 


Three  quarters  of  a  million  dollars'  worth  of 
buildings  erected  in  four  months  is  the  record 
achieved  by  Norman  McLeod,  Ltd.,  general  con- 
tractors, Toronto,  in  the  construction  of  the  new 
plant  of  the  Durant  Motors  of  Canada,  Ltd.,  at 
Leaside,  Ont.  The  speed  with  which  the  group 
of  buildings  were  completed  was  made  possible 
by  efficient  organization  and  by  proper  direction 
of  all  the  activities  in  connection  with  the  con- 
struction operations.  The  necessity  for  speed 
was  imposed  on  the  contractors  by  reason  of  the 
urgent  demand  for  manufacturing  space  on  the 
part  of  the  Durant  Motors  Company,  whose 
business,  in  the  short  time  that  they  have  been 
operating,  has  grown  tremendously.  When  the 
company  established  themselves  at  Leaside, 
they  planned  to  develop  in  time  an  extensive 
plant,  complete  in  every  respect  for  the  manu- 
facture of  motor  cars,  using  as  a  basis  an  exist- 
ing manufacturing  building,  which  soon  began 
to  prove  inadequate.  The  new  buildings  which 
are  described  in  this  article  serve  to  round  out 
the  facilities  already  available  and  make  the 
whole  plant  another  step  nearer  completion. 

When  the  Durant  Motors  Co.  decided  to  ex- 
tend, they  gave  Norman  McLeod,  Ltd.  the  con- 
tract, which  included  the  complete  designing 
and  detailing  of  the  buildings,  the  only  require- 
ment being  that  the  designs  meet  with  the  ap- 
proval of  the  owners  and  conform  to  the  general 
plan  laid  down  by  them.  The  necessity  for 
rapid  construction  was  emphasized,  and  to  illus- 
trate with  what  speed  the  contractors  commenc- 
ed the  work,  it  is  worth  mentioning  that  when 
the  contract  was  awarded,  the  complete  design- 
ing and  detailing  of  the  group  of  buildings  was 
finished  between  Thursday  noon  and  Monday 
morning. 

The  job  comprised  a  group  of  six  buildings. 


Five  of  these  are  known  as  buildings  Nos.  6,  7. 
8,  9  and  10,  respectively,  while  the  sixth  building 
of  the  group  is  a  cafeteria.  In  addition  to  the 
buildings  themselves,  the  contract  included  new 
railway  tracks  and  loading  docks. 

The  cafeteria  is  a  simple  building  of  timber 
frame  construction,  with  beaver  board  walls  and 
partitions  and  stuccoed  on  the  outside.  It  was 
re-erected  from  material  which  was  used  in  an' 
old  building  that  was  already  located  on  the 
property.  The  post  timbers,  wood  roof  trusses 
and  other  members  were  salvaged  and  re-ar- 
ranged in  conformity  with  the  design  required 
for  the  cafeteria.  The  only  unusual  feature  of 
its  construction  was  the  speed  with  which  it 
was  erected. 

Building  No.  6  is  a  single  storey  structure. 
101  ft.  1  in.  by  40  ft.,  connecting  the  old  plant  to 
building  No.  7.  It  comprises  light  roof  trusses 
carried  on  exterior  wall  brackets  in  the  new 
building  and,  in  the  old  plant,  on  beams  which 
were  built  in  over  the  piers.  The  building  real- 
ly amounts  to  only  two  end  walls. 

Buildings  Nos.  7  and  8  are  three  storey  rein- 
forced concrete  structures,  401  ft.  2  in.  long,  the 
width  of  building  No.  7  being  101  ft.  2  in.  and  of 
building  No.  8,  81  ft.  2  in.,  or  one  bay  less  than 
No.  7.  The  buildings  are  divided  into  bays, 
measuring  20  ft.  in  each  direction.  The  No.  7 
building  has  two  outside  elevator  towers  which 
contain  the  stairs,  elevators  and  toilets  for  each 
floor.  Building  No.  8  has  two  similar  towers, 
but  only  one  of  them  is  an  outside  wing.  These 
two  buildings  are  opposite  and  parallel  to  one 
another,  between  them  being  located  a  three 
track  railway  siding.  Along  the  track  sides  of 
the  buildings  are  reinforced  concrete  docks.  441 
ft.  by  48  ft.  10  in. 

The   buildings   Nos.   7   and   8   have   no   base- 
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merits,  the  walls  on  three  sides  hein<^  carried  on 
reinforced  concrete  coiUiniKtus  inverted  beam 
footings,  while  the  columns  are  carried  on  rein- 
forced individual  footings.  On  the  dock  sides 
of  these  two  l)uildings  the  walls  are  not  carried 
on  continuous  footings,  liut  on  individual  foot- 
ings beneath  each  wall  column,  spanned  by  9  in. 
by  liS  in.  concrete  beams  to  carry  the  walls 
themselves.  The  floors  are  designed  according 
to  the  flat  slab  system,  the  American  Concrete 
Institute's  formulae  being  adojjted  as  the  basis 
of  design.  The  compared  loads  are  300  lbs.  on 
tile  first  floor,  200  on  the  second  and  150  on  the 
third.  Floor  thicknesses  are:  Second  fl()or,  S 
in.;  third  floor,  7)/  in.  and  roof,  6  in.  A  1:2:4 
mix  was  used  for  all  of  the  floors.  Interior  col- 
umns are  all  circular,  those  of  the  first  floor  be- 
ing 20  in.  in  diameter  with  hoop  reinforcement. 
The  second  and  third  flcjor  columns  are  plain  re- 
inforced and  are  20  and  1<S  in.  in  diameter,  re- 
si)ectively.  .\  1:1  :2  mix  was  adoi)ted  tor  the 
tirst  and  second  floor  columns  and  a  1:2:4  mix 
for  the  third  floor  columns.  The  columns  have 
caps  cast  in  steel  forms  and  also  drop  heads, 
the  latter  measuring  3^  in.  deep  on  the  roof 
and  414  ''i-  on  the  third  and  second  floors.  The 
roof  was  ])ut  on  and  levelled  and  the  retpiired 
slope  was  obtained  by  means  of  a  cinder  till. 

A  certain  amount  of  diffu-ulty  was  ex])er- 
ienced  with  the  footings  of  l)uilding  No.  7,  due 
to  the  existence  on  the  site,  of  footings  of  an 
abandoned  munition  plant.  Kxact  data  as  to 
these  footings  was  not  available.  Where  they 
were  uncovered,  they  were  blown  out,  and  ex- 
cavation  carried   to   the   natural   soil   below. 

In  a  fev^'  cases,  where  disturl)ed  soil  was  not 
sufliciently  removed,  a  small  amount  of  settle- 
ment occurred  in  the  footings  during  construc- 
tion, and  in  these  cases  footings  in  question 
were  shored  up  and  underpinned  without 
damage  to  the  building. 

Owing  to  the  i)ossibility  of  settlement,  the 
ground  floor  is  tarred  at  all  interit)r  columns, 
sx)  that  there  will  be  inde])endent  movement  be- 
tween  the  floor  slabs  and   the  columns. 

Buildings  Nos.  7  and  8  have  steel  sash  on 
concrete  sills  with  brick  panels.  The  exterior 
Concrete  is  all  rubbed  and  washed  and  gives  an 
excellent  a])pearance. 

The  docks  comprise  C)  in.  concrete   slab,  ex- 


tending from  the  building  wall  to  a  retaining 
wall  alongside  the  railway  track.  The  deck  is 
given  a  slope  c»f  ^-in.  to  the  foot.  Behind  the 
retaining  walls  are  inserted  drainage  ducts  and 
electrical  outlets  at  frequent  intervals,  so  that 
cords  may  be  inserted  for  use  in  cars  whib 
loading  or  unloading. 

Building  No.  9  is  in  reality  a  corridor,  30 
ft.  wide  by  200  ft.  long,  connecting  building  No. 
7  with  building  No.  19.  It  is  of  light  steel 
frame  construction  with  pilaster-;  of  stuccf)  on 
metal  lath. 

Building  No.  10  is  a  steel  structure,  130  ft. 
by  501  ft.",  with  a  20  ft.  dock  along  the  full 
length  f>f  one  side.  The  framing  is  light  and 
includes  a  monitor  roof  with  motor  operated 
sash,  8  ft.  deep  and  divided  into  four  runs  "i 


Building    No.     10    which    is    of    steel    construction    widi 
poured  gypsum  roof 

250  ft.  each.  Through  the  centre  of  the  build- 
ing,run  two  railway  tracks.  The  foundations 
are  similar  to  those  of  the  buildings  previously 
described  while  the  walls  are  of  brick  below 
the  sill  line .  with  pilasters  of  stucco  over 
metal  lath.  Steel  sash  is  employed.  The  roof 
is  of  poured  gypsum  reinforced  with  mesh, 
(iypsum  board  on  light  T-irons  acted  as  re- 
taining forms  during  the  pouring  of  the  gy|>sum. 
Owing  to  the  necessity  for  keeping  the  floor 
levels  of  the  new  and  old  plants  the  same,  a 
great     deal     of     fill — 20,000   yds. — was    required 
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since  the  ground  level  was  anywhere  between 
2y2  and  4j/2  ft.  below  floor  level.  As  many  as 
180  loads  of  earth  per  day  were  hauled  in  and 
compacted  by  means  of  a  12-ton  road  roller  and 
a  5-ton  motor  truck  loaded  with  sand. 

For  handling  the  materials,  a  ^4-yd.  clam 
was  erected  adjacent  to  the  railway  siding.  At 
night  this  clam  unloaded  the  cars  of  sand  and 
stone  into  storage  hoppers  over  the  mixers. 
Any  surplus  was  placed  in  a  storage  pile  from 
which  the  hoppers  were  replenished,  when  ne- 
cessary. The  cement  was  unloaded  into  a  shed 
and  carried  when  required  by  a  conveyor  belt 
to  the  mixer  platform.  The  aggregates  were 
dropped  by  gravity  from  the  storage  bins  into 
the  measuring  hopper  where  the  cement  was 
added  and  then  dumped  into  a  one-yard  mixer 
which  had  a  capacity  of  30  yds.  per  hour. 

The  concrete  was  distributed  by  means  of  a 


ample,  there  were  165  carpenters  on  the  job 
and  as  occasion  arose,  the  various  trades  were 
augmented  so  that  no  part  of  the  work  would 
tie   up   another   part. 

Some  of  the  quantities  involved  in  the  work 
were: 

20,000  bbls.  of  cement. 
12,000  yds.   of  concrete 
300,000  sq.  ft  of  floor  finish. 

500,000  brick,    300,000   of    which    were    common 
and  the  rest  face. 
65,000  sq.  ft.  of  glass. 

450  tons  of  structural   steel. 
475  tons  of  reinforcing  steel. 
6,500  yds.  of  sand. 
12,000  yds.  of  stone. 
20,000  yds.  of  fill. 
3,000  gals,   of   Master    Builders'   Hardener   for 
the  floors. 


Layout  of  concrete  plant  used  on  the  construction  of  the  Durant  Motors'  plant:  1.  1  yd.  clam  shell;  2.  stock  pile;  3.  stor- 
age bins,  measuring  hoppers  and  mixers;  4.  main  tower,  142  ft.  high;  5.  conveyor;  6.  cement  storage;  7.  main  line 
to    relay   tower;      8.     distributing   chutes;      9.     relay  tower,    ISO  ft.  high;     10.     receiving  hoppers;     11.     sectional  down-spouts. 


main  tower  142  ft.  high  and  by  a  combination 
relay  tower  and  material  hoist,  120  ft.  high.  A 
storage  hopper  at  the  top  of  the  main  tower 
controlled  the  supply  of  concrete  to  three 
chutes,  two  of  them  running  directly  to  the 
buildings  and  the  third  to  the  storage  hopper 
on  the  relay  tower,  from  which  a  bucket  was 
filled  and  raised  to  the  top  for  distribution 
through  other  chutes.  The  concrete  was  dis- 
tributed on  the  building  itself  by  means  of 
buggies.  For  work  below  the  floor  on  which 
work  was  proceeding,  drop  chutes  were  provided, 
at  the  bottom  of  which  were  gate  controlled 
storage  hoppers.  The  arrangement  of  this 
plant,  which  may  be  seen  from  an  illustration 
herewith  was  most  efficient  and  contributed 
very  materially  to  the  speed  with  which  the 
job  was  carried  out. 

The  organization  comprised  as  many  as  350 
men,  but  the  number  varied  according  to  the 
requirements  of  the  work.     At  one  time,  for  ex- 


The  following  firms  .supplied  materials  fi)r  the 
Durant   Motors   of   Canada,    Ltd.: 

Genera!  contractor  and  designing  engineers,  Nor- 
man McLeod  Ltd.,  Toronto.  Steel  sash,  Peele  eleva- 
tor doors,  Canada  Metal  Window  Co.,  Toronto. 
Elevators,  Otis  Fensoni  Elevator  Co.,  Toronto. 
Structural  steel,  McGregor  &  Mclntyre,  Toronto. 
Glass  and  glazing,  Pilkington  Bros..  Toronto.  In- 
terior metal  column  forms,  (Deslauriers),  H.  A.  J. 
Aldington,  Toronto.  Electric  wiring  and  fixtures, 
Canadian  Comstock  Co.,  Ltd.,  Montreal.  Heating  and 
plumbing,  W.  J.  McGiiire  Ltd.,  Toronto,  ""ire  and 
kalamein  doors,  A.  B.  Ormsby  Co.,  Ltd.,  oronto. 
Roofing.  A.  W.  Carmichael  Ltd.,  Toronto.  Plastering, 
and  stucco,  W.  J.  Hynes  Ltd.,  Toronto.  Painting, 
Jos.  McCausland  &  Son,  Toronto.  Sprinklers,  Wor- 
cester Fire  Extinguisher  Co.,  Toronto.  Gypsum,  On- 
tario Gypsum  Co.,  Paris,  Ont.  Fill,  Ontario  Construc- 
tion Co.,  Toronto.  Brick.  Toronto  Brick  Co.,  Don 
Valley  Brick  Works,  Cooksville  Shale  Brick  Co.  Steel 
reinforcing,  Burlington  Steel  Co.,  Steel  Co.  of  Can- 
ada, Peck  Rolling  Mills.  Cement,  sand  and  stone, 
John  E.  Russell  Co.,  Ltd.,  Toronto.  Rolling  steel 
doors,  and  floor  hardener.  John  Lindsay,  Toroiyo. 
Toilet  partitions,  Roberton-Olsen   Ltd.,  Toronto. 
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The  Water  Supply  of  Montreal 

A  Review  of  the  Development  of  the  Montreal  Waterworks — 

The  Program  Now  in  Hand  and  the  Methods 

Used  in  Carrying  it  Out 

By  the  Contract  Record's  Montreal  Correspondent 


About  65  years  ago  the  city  of  Montreal 
constructed  an  aqueduct  or  open  canal  from  a 
point  on  the  St.  Lawrence  River  above  the  La- 
chine  Rai)ids  to  the  low  level  pumping  station 
in  Pt.  St.  Charles  at  the  foot  of  Atwater  Ave. 
This  aqueduct  was  to  perform  the  dual  service 
of  securing  an  adequate  and  improved  water 
supply  for  the  city  and  also  providing  the  means 
of  developing  the  necessary  hydraulic  power  to 
l)uinp  the  water. 

The  original  system,  completed  in  1856, 
consisted  of  a  canal  40  ft.  wide  at  the  water 
line,  8  ft.  deep  and  abimt  4  3/4  miles  long;  also 
a  terminal  structure  known  as  the  wheel  house 
which  contained  the  necessary  mechanical  and 
electrical  equipment  for  developing  power; 
also  the  pumps.  The  waste  water  from  the 
water  wheels  discharged  into  the  little  River 
St.  Pierre  which  was  immediately  behind  the 
wheel  house.  This  small  stream  was  subse- 
quently enlarged  and  deepened  so  as  to  accommo- 
date more  easily  the  flow  from  the  power  units. 
In  spite  of  this  deepening  and  enlarging,  the 
high  water  in  the  spring  used  to  back  the  wa- 
ter up. to  such  an  extent  that  the  head  on  the 
water  wheel  was  considerably  reduced.  It  was 
finally  decided  ti>  instal  steam  pumps  to  sup- 
jilement  the  pumps  in  the  wheel  house  operated 
by  the  water  wheels. 

Supply  Inadequate 

The  condition  of  affairs  heretofore  describ- 
ed was  eventually  found  to  be  unsatisfactory 
and,  beginning  in  l'K)4.  various  means  were  con- 
sidered for  increasing  and  inijiroving  the  water 
supply.  These  studies  and  investigations  re- 
sulted in  a  start  being  made  in  l'X)7  on  what  is 
known  as  the  "First  Kntargement"  of  the  aque- 
duct and  this  was  followed  3  years  later  by  a 
more  ambitious  scheme  known  as  the  "Second 
luilargement."  Both  projects  contemplated  the 
widening  and  deepening  of  the  aqueduct 
throughout  its  entire  length  and  its  utilization 


for  supply  and  also  for  [)ower.  These  two  pro- 
jects differed  in  one  essential  feature. 

The  first  scheme  embodied  the  idea  of  slop- 
ed sides  with  stone  rip  rap  at  the  water  level 
and  in  this  respect  was  similar  to  the  original 
canal  finished  in  1856.  The  second  project  con- 
templated the  further  widening  of  the  canal  and 
the  adoption  of  a  rectangular  cross  section,  the 
banks  being  maintained  in  position  by  concrete 
retaining  walls. 

Before  the  start  was  actually  made  on  the 
first  enlargement,  a  reinforced  concrete  con- 
duit was  built  in  the  north  bank  of  the  canal 
for  the  purpose  of  bringing  water  down  to  the 
pumps  .so  that  the  canal  would  be  completely 
drained  and  work  carried  on  in  the  dry. 

It  was  in  December  1913  while  work  was  in 
progress  on  the  second  enlargement  that  a  ser- 
ious break  occurred  in  the  reinforced  concrete 
lateral  conduit  at  a  point  opposite  the  N'erdun 
Asylum.  The  city  was  without  a  water  supply 
for  10  days  commencing  on  Chri.stmas  day.  As 
a  result  of  this  serious  accident  to  the  conduit 
and  the  subsequent  scarcity  of  water  the  plans 
for  the  aqueduct  were  again  changed.  In  the 
meantime  an  emergency  supply  was  assured  in 
case  of  accident  by  tapping  into  the  Lachine 
Canal,  this  operation  costing  the  city  about 
$150,000. 

Inauguration  of  Present  Project 
In  1920,  following  a  complete  and  thorough 
investigation  by  Messrs.  R.  S.  and  \V.  S.  Lea. 
it  was  decided  to  follow  their  recommendations 
and  embark  on  a  new  scheme.  This  latest 
scheme  provides  for  the  best  use  being  made  of 
the  work  previously  done  and  while  intended 
primarily  for  using  the  canal  as  a  water  supply 
incidentally  affords  an  opportunity  for  develop- 
ing a  limited  amount  of  hydro-electric  power  if 
desired.  The  capacity  of  the  canal  being  great 
enough  to  permit  of  enough  water  being  divert- 
ed to  this  latter  purpose. 

In  May   1920  a  commission   was  formed  to 
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study  the  conditions  prevailing  and  to  inquire 
into  the  practicabiHty  of  the  recommendations 
advanced  by  Messrs.  R.  S.  and  W.  S.  Lea.  This 
commission  is  called  the  Montreal  Water  Board 
and  was  originally  made  up  of  the  following  gen- 
tlemen: Messrs.  R.  S.  and  W.  S.  Lea,  \Valter  J. 
Francis  &  Co.,  and  Mr.  A.  E.  Doucet.  The 
Board  has  been  completely  changed  in  the 
meantime  and  is  now  composed  as  follows :  Al- 
derman Brodeur  chairman  of  Executive  of  the 
Council,  Mr.  Terrault  and  Mr.  Fortin  of  the 
city's  engineering  staff.  Mr.  Desbaillets  has 
been  chief  engineer  in  charge  of  the  work  since 
the  formation  of  the  original  Board. 

The  duties  of  this  Board  were  to  determine 
the  best  available  means  of  guaranteeing  an  un- 
interrupted supply  of  water,  as  the  primary  ob- 
ject, utilizing  as  far  as  possible  the  work  that 
had  already  been  done  on  the  aqueduct  up  to 
this   time. 

Synopsis  of  Work  Done  Prior  to  Formation 
of  the   Board 

The  work  done  under  the  first  and  second 
enlargement  schemes  was  mainly  confined  to 
the  western  or  upj^er  section  of  the  canal  but  at 
the  same  time  included  some  work  at  the  lower 
end  of  the  eastern  section  near  the  wheelhouse. 
Some  years  before  the  formation  of  the  Board 
an  imposing  structure  had  been  built  at  the  en- 


Upstream  view  of  La  Salle  bridge,  showing  head  gates  and 
operating  towers 

trance  or  intake  end  of  the  canal.  This  is  known 
as  the  Lasalle  Bridge  and  there  are  3  large 
structural  steel  gates  of  the  Stoney  type  incor- 
porated in  the  bridge  for  regulating  the  admis- 
sion of  the  water  from  the  river  into  the  aque- 
duct. 

In  the  Western  Section  the  excavation  had 
been  practically  completed  and  reinforced  con- 
crete retaining  walls  of  the  cantilever  type  had 
been  constructed  on  both  sides  for  a  distance  of 
6,900  lineal  feet  from  Lasalle  Bridge.  Besides 
this  a  plain  concrete  wall  of  the  gravity  type 
had  also  been  built  for  the  remaining  distance 
of  6,000  feet  on  the  north  side  to  the  half  way 


point  at  Crawford  P>ridge.  A  certain  portion 
aijout  2,500  feet  long  of  the  cantilever  wall  on 
the  south  bank  immediately  adjacent  to  Lasalle 
I '.ridge  has  failed  to  perform  its  function.  The 
heavy  surcharge  on  the  wall  combined  with 
])oor  foundation  material  had  caused  it  to  move 
in  towards  the  centre  of  the  canal.  This  sec- 
tion was  no  longer  serviceable. 

In  the  eastern  section  a  considerable  portion 
of  the  excaxation  had  been  completed  in  pre- 
])aration  for  the  construction  of  the  retaining 
walls  following  the  idea  adopted  in  the  "Second 
Enlargement."  The  balance  of  this  section  was 
in  this  condition  when  work  was  suspended  on 
the  "First  Enlargement"  begun  in  1910.  The 
Church  Ave.  Bridge  had  been  completed  in  1917. 

Programme  for  Completion  of  the  Work 

The  foregoing  jjaragraphs  contain  a  brief 
outline  of  the  conditions  of  affairs  when  the 
Water  Board  took  over  control  in  May  1920. 
Their  duties   were  approximately   as   follows : 

COMPLETION    OF   THE    WESTERN 
SECTION 

(a)  Surcharge  was  removed  from  the  canti- 
lever walls  on  both  sides  of  the  canal  where  no 
mo\  ement  or  cracking  of  the  walls  had  occurr- 
ed. The  earth  removed  was  dumped  into  the 
canal  at  the  foot  of  the  walls  to  provide  addi- 
tional resistance  against  sliding  action  caused 
by  weight  behind  the  walls. 

(b)  Rei)air  of  the  damaged  wall  at  the  upper 
end  of  the  canal.  The  method  adopted  in  the 
repair  of  this  wall  was  as  follows :  removal  of 
a  portion  of  the  embankment ;  the  formation  of 
an  earth  fill  directly  in  front  of  the  lower  part 
of  the  existing  wall ;  the  removal  of  the  wall 
stem  down  to  or  below  the  top  of  this  fill  and 
the  completion  of  the  side  of  the  canal  above 
this  fill  on  a  2:1  slope  made  parallel  to  the  cen- 
tre line  of  the  canal  so  as  to  secure  a  uniform 
alignment  for  the  work  above  the  low  water 
level. 

Removing  the  Wall  Stem 
The  removal  of  the  wall  stem  was  accom- 
pli-^hed  in  the  folknving  manner.  Holes  were 
drilled  in  the  front  face  of  the  wall  stem  on  24 
inch  centres  at  a  ])oint  6  inches  above  the  to]) 
of  the  earth.  The  wall  was  then  removed  in 
50  ft.  sections  by  loading  each  hole  with  two- 
thirds  of  a  stick  of  dynamite  and  exploding  all 
charges  simultaneously  by  means  of  an  elec- 
tric exploder. 

The  results  were  evidently  satisfactory  as 
the  removal  sections  of  the  wall  fell  into  the 
designed  position  on  the  slope  with  very  little 
damage  to  the  concrete.  In  order  to  hold  these 
stem  sections  in  place  concrete  struts  were  built 
against  the  top  of  the  truncated  walls  and  the 
space  between  the  streets  was  later  filled  with 
rip  rap  stone. 

The  saving  in  rip  rap  due  to  the  use  of  these 
slabs  for  slope  protection  was  more  than  suffi- 
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cient   tn   offset   the   cost  of  removing   the   wall 
stem. 

At  the  limits  of  this  re])air  work,  transitions 
were  built  to  effect  a  gradual  change  from  the 
1 :5  batter  on  the  face  of  the  retaining  wall  and 
the  2:1  slope  on  the  banks. 

Constructing   the   Gravity    Wall 

(c)  Construction  of  the  gravity  wall  on  the 
south  bank  across  the  rock  section  for  a  dis- 
tance of  6,000  ft.  above  Crawford  Bridge  (half 
way  point).  This  wall  on  the  .south  side  of  the 
rock  section  is  of  the  plain  concrete  gravity 
type  and  is  similar  in  design  and  construction 
to  the  wall  on  the  north  side  directly  opposite. 

On  the  south  side  the  elevation  of  the  em- 
bankment is  lower  than  on  the  north  side  so 
that  it  was  feasible  to  reduce  the  .height  of  the 
wall  about  6  feet. 

The  base  of  this  gravity  wall  is  about  12 
feet  above  the  bottom  of  the  canal,  built  on  solid 
rock,  and  will  !)e  submerged  by  about  6  feet  of 
water  when  the  canal  is  at  normal  level. 

Building   Bridges 

(d)  The  construction  of  Crawford  Bridge  and 
control  dam  the  object  of  which  was  to  divide 
the  canal  into  2  equal  parts,  each  appro.ximately 
2j'2  miles  long,  and  also  permit  the  maintenance 


canal  and  their  protection  with  rip  rap  at  the 
water  line ;  the  formation  and  grading  of  the 
banks ;  the  provision  of  consolidated  fills  and 
concrete  core  walls  to  insure  water-tightness ; 
the  construction  of  intake  to  the  filtration  work- 
and  the  low  level  pumping  station  and  also  an 
emergency  intake  to  the  new  pumping  station. 

(b)  The  reconstruction  of  the  wheel  house 
and  its  utilization  as  a  terminal  dam ;  also  the 
building  of  a  spillway  adjacent  thereto,  for  the 
jjurpose  of  regulating  the  level  of  the  water  in 
the  eastern  section  of  the  aqueduct. 

(c)  The  construction  of  2  permanent  rein- 
forced concrete  bridges  and  of  the  piers  and 
abutments  for  three  future  bridges ;  also  the 
erection  of  concrete  wing  walls  adjacent  to 
Church  Bridge. 

(d)  The  provision  of  drainage  ditches,  fen- 
ces, road  and  bridge  approvals,  together  with 
other  incidental  items  of  work. 

Securing  Water  Tightness 
In  the  eastern  section  the  ground  surfac 
in  the  vicinity  of  the  aqueduct  is  generally  high 
er  than  the  proposed  regulated  water  level.  .\~ 
the  sub-soil  is  of  boulder  clay  and  practically 
impervious,  s^jecial  measures  to  insure  water 
tightness  of  the  banks  were  only  necessary  at 
those  places  where  the  original  ground  level  i> 


General  view  of  western  section  from  operating  tower  at  La  Salle  bridge,  showing  concrete 
cantilever  type  retaining  wall  on  left  side  and  sloped  type  of  construction  used  on  the  opposite 
side  to  replace  sections  of  similar  wall  damaged. 


of  a  controlled  water  level  in  the  eastern  sec- 
tion. Pending  the  completion  of  the  eastern 
section,  the  western  section  will  deliver  water 
at  river  level  to  the  lateral  conduit  through 
the  gate  chamber  iniiiiediately  upstream  from 
the  dam.  By  this  means  the  i)resent  hydraulic 
losses  will  be  greatly  reduced  and  the  capacity 
of  the  conduit  supply  increased  about  40%.  This 
increase  of  40%  was  sufficient  to  take  care  of 
the  city's  requirements  for  some  time   to  come. 

COMPLETION  OF  THE  EASTERN 
SECTION 

(a)  The  completion  of  the  Eastern  section 
of  the  canal,  between  Crawford  Bridge  and  the 
wheel  house,  by  the  sloping  of  the  sides  of  the 
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below    what    wil 
water. 

In  general  the  method  used  to  insure  water- 
tightness  at  such  places,  consists  of  the  con- 
struction of  a  consolidated  fill  parallel  to  and 
beyond  the  outer  slope  of  the  existing  bank.  In 
certain  oilier  ]>laces  where  good  sub-soil  was 
not  available  as  foundation  for  this  consolidated 
fill  concrete  core  walls  were  constructed  to  su 
plement   the   fill   and   insure   water-tightness. 

In  addition  to  the  above,  local  cut-oft  walls 
are  provided  adjacent  to  culverts,  pipe  crossings 
and  other  structures  built  through  or  in  the 
banks.  It  was  thought  that  these  points  migl.: 
develop  signs  of  weakness. 

(Concluded  in  next  issoe) 
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Fifty  Millions  for  Highways 

This  is  the  Amount  that  Has  Been  Spent  in  Canada  this  Year  for 

Road  Construction — An  Analysis  of  the  Situation  by 

Provinces — The  Prospects  for  1923 


From  liast  to  West  the  (luestion  of  good 
roadways  has  taken  on  a  new  complexion.  The 
general  use  of  motors  for  pleasure  and  business 
alike;  the  introduction  of  trucks  for  longer  dis- 
tance transportation  ;  the  taste  being  developed 
by  our  rural  populations  for  intercourse  with 
the  longer  centres  and  by  the  dwellers  in  our 
towns  and  cities  for  a  closer  communion  with 
nature ;  the  increased  cost  of  transportation  by 
steam ;  the  changed  attitude  of  the  farmer  re- 
sulting from  a  broader  outlook,  gained  through 
the  exercise  of  administrative  powers  in  a  num- 
ber of  our  local  legislatures;  the  influence  of 
our  neighbours  to  the  south;  all  these  things 
have  worked  together  to  bring  about  an  attitude 
of  mind  where  we  look  upon  good  motor  roads, 
not  only  as  desirable,  but  as  essentials — at 
whatever  cost  is  necessary  to  produce  them. 

Ontario 

A  year  ago  the  "Contract  Record"  predicted 
that  fifty  million  dollars  would  be  spent  on 
roads  during  1922,  and  this  estimate  proved 
very  close  to  the  mark.  Of  this  total  approxi- 
mately one  half  has  been  spent  in  Ontario 
where  the  Drury  Government  has  proven  en- 
tirely sympathetic  to  the  demand  for  better 
roads.  This  province's  complete  programme 
calls  for  the  completion  by  the  end  of  1923  of 
some  1,850  miles  of  trunk  lines,  in  addition  to 
county  and  municipal  work  which  is  being  un- 
dertaken in  a  generous   spirit. 

Quebec 

The  province  of  Quebec  was  an  enthusiastic 
pioneer  in  the  develo])ment  of  her  highways 
and  is  worthily  maintaining  her  record.  Dur- 
ing  the   first   nine    months   of   the   present    year 


the  number  of  miles  of  improved  highways  built 
reached  a  total  of  447.  'J'his  amount  added  on 
to  her  previous  expenditure  gives  a  grand  total 
for  the  province  of  4,345  miles. 

Most  of  the  improved  highways  in  the  pro- 
vince of  Quebec  are  of  the  gravel  surface  type 
with  macadam  in  second  place.  Of  the  total 
mileage  already  in  use  2,344  miles  are  gravel 
and  1,838  macadam.  Of  the  1922  total  of  471 
miles,  389  are  gravel,  74  macadam,  7  bituminous 
macadam  and  7  concrete. 

An  ambitious  programme  has  been  outlined 
for  1923  which  will  ])robably  call  for  an  expen- 
diture in  the  neighbcjurhood  of  ten  million  dol- 
lars. The  Department  of  Roads  contemplates 
the  permanent  ini])r(nement  of  about  550  miles 
of  main  trunk  highways  and,  judging  by  this 
year's  activity,  the  municipalities  will  build 
about  325  miles. 

New  Brunswick 

During  the  past  year  the  Province  of  New 
Brunswick  built  200  miles  of  improved  gravel 
highway  and  expect  to  build  another  200  in 
1923.  Indeed  it  is  the  set  plan  of  the  jirovince 
to  continue  the  steady  construction  of  improved 
gravel  roads  at  this  rate  for  years  to  come.  Tn 
addition  it  is  planned  to  construct  100  miles 
of  bituminous  macadam  within  the  next  two 
or  three  years.  Since  the  year  1917  the  ])r(j- 
vince  has  constructed  12  miles  of  bitumintnis 
macadam  highway,  1,000  miles  of  improved 
gravel  and  another  1,000  miles  of  secondary 
roads  to  a  lighter  gravel  standard. 

Nova  Scotia 

Since  the  ijiresent  agg'ressive  road-building 
program    was    undertaken    by    the    Province    of 


A  typical  improved  high- 
way in  New  Brunswick.  200 
miles  have  been  built  this 
year. 
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Nova  Scotia  the  total  road  mileage  eoii.->triate<l 
or  under  construction  is  a])proxiniately  4,000 
miles  and  it  is  tiie  policy  of  the  Highway  Hoard 
to  maintain  these  roads  to  the  standard  of  their 
construction. 

During  1922  the  Highway  Board  of  this  ])ro- 
vince  have  either  wholly  or  partly  comi)leted 
467  miles  of  road  built  to  the  I'^ederal  Aid 
Standard  i.e.,  a  high  class  gravel  or  waterhound 
macadam.  In  addition  some  1,300  miles  have 
been  imjiroved  or  are  undergoing  im|)rovement 
and  nearly  2.0(X)  miles  built  and  maintained  to  a 
lower    standard. 

It  is  not  yet  definitely  known  what  the  ex- 
tent of  the  1923  program  will  be  but  at  least 
250  miles  of  gravel  road  and  20  miles  of  maca- 
dam will  be  included. 


Saskatchewan 

lie  end  of  the  present  year 


I  lie   enu   01    iiie    i>icNeiiL   year    wdl    see   a    total 

of  700  miles  of  Provincial  Highways  completed 
in  Saskatchewan  in  accord  with  the  Canada 
Highways  Act.  During  the  jiresent  year  4X0 
miles  will  have  been  built,  in  addition  to  tak- 
ing care   of  the   unfinished    work   of    1921.     The 


.\ mount    spent   by    the    Rural    .Muni- 
cipalities      on       Main       ^Jarkct 

Roads    2,500,(X)0 

The  total   corresponds  closely   with    the   ex- 
penditure   of    1921     and    indicates  at  least  the 
same   |)robable  outlay    for    the    coming    season, 
though  the  matter  has  not  yet  been  decided  b 
the  local  government. 

Other  Provinces 

Xo  reliable  figures  are  available  for  tin 
year's  operations  in  Manitoba.  .Mberta  or  Bri- 
tish C'olumbia.  Uj)  to  April  1,  1922  the  pro- 
vince of  Manitoba  had  under  way,  on  the  basis 
of  the  Federal  (iovernment  .Act,  a  total  of  765 
miles.  British  Coilumbia,  on  the  same  basis, 
had  217  miles  under  construction.  Since  that 
date  the  province  of  .Mberta  has  availed  her- 
self of  this  government  aid  so  that  every  pro- 
vince of  the  Dominion  is  now  building  trunk 
roads  under  this  standard  agreement. 

What  of  1923? 

So  far  as  the  b-ast  is  concerned  the  main- 
tenance of  a  program  at  least  as  iieavy  as  1922 


Reinforced  concrete 
truss  bridge  in  Sask- 
atchewan. 


Stretch  of  provin- 
rial  liighway  wen  of 
Moose  Jaw  Saftk. 
Fhis  illustration  indi- 
;atcs  how  the  im- 
,>roved  highway  move- 
ment has  taken  hold 
in    the    west. 


total   expenditure   has  been  close   to  four  anil   a 
half  million  dollars  made  up  as  follows: 
.\mt)unt  spent    by    the    Government 

on    Main    Market    Roads    $    S00,000 

Expenditure  by   the   Government   on 
the     iVovincial     Highways,    4S0 

miles 1,030.000 

(and   completion   of    un- 
finished  mileage  of  1921 ) 


seems  assured  for  1923.  In  the  Western  i)ro 
vinces,  where  a  good  crt)])  yield,  though  it  may 
not  remedy  unfavorable  condititnis,  will  cer- 
tainly prttduce  a  feeling  of  greater  optimism, 
there  should  be  a  decided  expansion  of  the  bet- 
ter roads  movement.  Kverything  considered, 
we  look  to  see  total  e.xpenditures  in  1923,  on 
Canada's  highways,  from  ten  to  twenty-five 
per  cent,  greater  than  during  the  present  year. 
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What  Is  New  In  Equipment? 

The  Present-Day  Trend  is  Toward  Development  and  Improvement  of 
Designs  that  are  Considered  Fundamentally  Sound — 
Typical  Examples  of  New  Machinery 


So  little  of  the  contracting  machinery  in 
common  use  is  still  in  the  experimental  stage 
that  it  may  be  said  that  construction  equip- 
ment has  become  pretty  well  standardized  in 
design.  In  this  respect  it  is  very  much  akin 
to  the  automobile.  No  longer  do  we  observe 
those  revolutionary  changes  in  design  that 
characterized  the  motor  car  in  its  early  days. 
Rather,  do  we  observe  constant  and  consistent 
development  and  improvements  of  design  that 
are  considered  fundamentally  sound.  So  it  is 
with  construction  machinery.  Basic  designs 
have  been  improved  in  detail  until  machines  to- 
day are  the  acme  of  perfection  as  far  as  present 
knowledge  goes.  Of  course,  progress  will  al- 
ways be  evident  and  as  the  requirements  of  the 
construction  industry  are  better  understood  and 
as  they  alter  t<i  suit  changing  times  and  condi- 
tions, further  development  will  take  place  that 
will  make  the  machinery  even  more  adaptable, 
more  efficient  and  more  essential  than  ever. 

The  trend  in  construction  equipment  during 
this  year  just  passing  may  thus  be  said  to  be 
towards  greater  refinement.  That,  of  course, 
means  that  the  machines  will  be  more  efficient 
in  the  work  they  perform,  more  economical  in 
their  cost  of  operation,  and  more  lasting.  The 
equipment  manufacturers  see  quite  clearly,  that 
they  must  make  the  contractors  get  the  most 
of  their  investment  and  for  this  reason  sturdi- 
ness  is  one  of  the  outstanding  features  of 
rr>odern  contracting  machinery.  Contractors 
can  now  buy  equipment  that  will  give  them 
long  service   at   a   minimum   of   expense   for   re- 


pairs and  replacements  and  that  at  the  same 
time  will  perform  more  work  at  less  money 
than  ever  before. 

New  and  improved  machines  have  come 
out  so  frequently  that  it  is  impossible  in  the 
scope  of  a  brief  article  like  this  to  review  every 


An   example  of   the  small-sized  mixers   that  arc  very  popular. 
Built   by  the    Koehring   Co.,   of   Canada,    Ltd. 


-new  piece  of  equipment.  What  will  be  at- 
tempted, however,  is  a  brief  reference  to  some 
of  the  tendencies   that  have  been  observed   this 


Above;  A  new  type  of  mixer  for  repair  work.  Left:     A  m-xer  especi- 
ally   built    for    sidewalk    paving.      Built    by    the 
London    Concrete   Machinery   Co. 
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year   and    vvliicli    are    iiilcri)rcte(l    in    this    article 
by   scjnie  of  the  leadin)r  e<|uipment- makers. 

Better  Concrete  is  Wanted 

'JMie  Koehring  Co.,  of  Canada,  Ltd.,  for  ex- 
ample, state  that  the  constantly  increasing 
traffic  cominj^  upon  both  .streets  and  roads  has 
brought  with  it  an  appreciation  of  the  necessity 
for  ))etter  concrete.  Hetter  concrete  means  ag- 
gregate of  projier  (juality,  proper  water  control, 
control  of  time  of  mixing,  a  system  of  placing 
the  concrete  on  the  grade  in  a  manner  that  will 
result  in  uniformity  and  at  the  same  time  re- 
duce the  amount  of  hand  labor  to  a  minimum. 


Double   counterweight    chutes    for   large   jobs — Insley    Mfg.    Co. 

The  noteworthy  trends  in  the  field  of  construc- 
tion equipment  are  further  explained  as  fol- 
lows : 

"Little  can  be  said  concerning  the  size  of 
|)lant  without  knowing  the  character  of  the 
work  that  is  being  built.  The  very  fact  that 
this  company  finds  sale  for  paving  mixers  from 
7  cu.  ft.  capacity  to  32  cu.  ft.  capacity,  shows 
that  the  owners  of  paving  mixers  jjurchase  ma- 
chines in  accordance  with  the  sizes  of  contracts 
that  they  undertake. 

Increased  Use  of  Gasoline  Driven  Mixers 

"During  the  last  three  years  there  has  been 
a  constant  increase  in  the  use  of  gasoline  en- 
gines as  motive  power  for  construction  equi])- 
nient,  until  at  the  present  time  by  far  the  larger 
number  of  paving  mixers  are  equipi)ed  with 
gasoline  motors.  This  does  not  mean  that  there 
is  not  a  definite  place  for  steam  jiower  machines 
but  rather  that  where  available  gasoline  has 
cental n  advantages. 

"Because  of  the  deinan<l  for  quality  concrete, 
a  water  measuring  tank  has  been  devcloi)ed 
which  places  the  same  amount  of  water  in  each 
l)atch  of  concrete,  but  which  can  be  so  set  as 
to  give  the  amount  of  water  desired.  The  time 
of  mixing  is  controlled  by  a  batch  meter.  This 
devise  can  he  described  as  consisting  of  a  case 
in  which  is  a  series  of  levers  operated  by  the 
raising  of  the  skip.  A  weight  is  raised  through 
an  arc  and  then  allowed  to  fall.  The  length 
of  this  arc  determines  the  time  of  fall  and   as 


liie  lenglli  of  the  arc  van  In  >  .M.ii  •.lied,  the  lime 
of  oi)eratif)n  can  be  determined.  The  charging 
mechanism  on  the  mixer  is  IfKked  when  tin 
skip  comes  to  the  top  thereby  requiring  the 
operator  to  hold  the  material  in  the  drum  th( 
full  time  specified. 

"The  boom  and  bucket  has  proven  by  far 
the  most  successful  method  of  distributing  the 
Concrete  to  place  on  the  grade.  By  this  method 
the  material  is  spread  to  api)roximate  thickness 
without  the  necessity  of  rehandling. 

"In  the  construction  mixers  the  develop- 
ment of  the  jiast  few  years  has  been,  in  our 
opinion,  toward  the  u.se  of  the  seven-foot  mixer 
rather  than  the  three-quarter  and  yard  con 
struction  mixer.  This  does  not  mean  that  the 
larger  mixer  does  not  have  its  place  but  rather 
that  users  are  finding  the  economy  of  using  tw  • 
small  plants  on  certain  |)rojects  instead  of  one 
large  one. 

"Small  trucks  are  now  used  as  motive  power 
for  drawing  mixers  around  towns  and  cities 
Instead  of  two  to  four  miles  an  hour  which  wa- 
the  speed  when  drawn  by  horse,  the  mixer- 
now  travel  at  the  rate  of  from  fifteen  to  twcnts 
miles  an  hour  over  rough  pavements  with  th 
result  that  nuts  and  bolts  shake  loose  and  othi  i 
difficulties  result.  To  relieve  the  vibration  and 
shock,  rubber  tired  wheels  have  been  very  suc- 
cessfully adopted  and  are  recommended  as  the 
best  i)ractice  for  light  mixers  that  are  tran> 
ported  for  any  distances." 

Special  Mixers  for  Sidewalk  Work 
The   Lf^ndon   Concrete   Machinery   Co.,   Ltd., 

London,    Ont.,    make    the    following    comments 

regarding   receirt  developments   in   construction 

equii)ment : 

"Within  the  last  couple  of  years,  there  ha> 

been  a  demand  for  machinery  of  an  improved 


^jge^^—  ■    ■  ^5 


The  Iniley  mait  hoist  bucket  equipment  {or  toull  iotw 

type  for  sidewalk  building  and  also  for  repair 
work. 

"An  illustration  on  the  opposite  page  illus- 
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trates  a  special  sidewalk  mixer,  which  was  de- 
signed especially  for  laying  sidewalks.  With 
this  machine  the  material  may  be  placed  on  the 
streets  proper  in  a  long  row.  The  machine  is 
fitted  with  traction  drive  and  travels  along  with 
its  own  power.  The  materials  are  taken  from 
the  roadway  and  placed  in  the  loading  hopper 
on  the  one  side  of  the  machine  and  the  finished 
concrete  is  delivered  on  the  opposite  side  of  the 
machine.  A  concrete  chute  is  mounted  to 
swing  in  a  half  circle,  giving  a  wide  radius  in 
which  the  mixed  concrete  may  be  delivered,  and 
while  the  machine  moves  along  the  roadway 
under  its  own  power,  the  mixed  concrete  is  de- 
livered to  the  sidewalk.  This  special  type  of 
machine  ])ermits  the  mixing  drum  to  be  mount- 
ed very  high  up  on  the  mixer  frame,  thus  allow- 
ing a  grade  of  over  30%  to  the  delivery  chute, 
permitting  the  concrete  to  run  freely  to  the 
point  of  discharge. 

"The  city  of  Ottawa  recently  put  in  two  of 
this  type  of  machine,  the  city  of  Winnipeg  three 
of  them,  and  several  other  large  contractors 
have  also  installed  them  during  the  present 
year. 

Machine  for  Repair  Work 

"Another  cut  illustrates  a  new  type  of  ma- 
chine for  repair  work.  In  most  large  cities, 
they  set  aside  an  automobile  truck  for  the  pur- 
pose of  carrying  material  for  doing  repair. 
These  trucks  usually  travel  at  the  rate  of  15 
miles  per  hour.  It  is  convenient  to  have  a  con- 
crete mixer  follow  the  truck,  but  the  ordinary 
type  of  concrete  mixer  with  steel  wheels  will 
not  stand  the  high  speed  at  which  they  travel 
along  the  road.  The  concrete  mixer,  as  herein 
shown  is  mounted  on  large  wood  wheels  and 
automobile  si)rings.  The  concrete  mixer  can  be 
attached  to  the  rear  of  a  truck.  It  will  stand 
travelling  over  the  road  at  a  high  rate  of  speed. 
It  is  sufficiently  large  for  repair  work. 

"The    firm    manufacturing    this    outfit    also 


Crawler    crane 


-Canadian     Link-Belt    Co. 


"Among  the  most  recent  purchasers  of  these 
mixers,  we  would  name  the  city  of  Toronto  and 
the  city  of  Windsor.  We  expect  there  will  be  a 
large  field  for  the  use   of  these   machines." 

The  Insley  Manufacturing  Company,  Indian- 
apolis,  Ind.,   gave   their  views   as   follows : 

"The  comparatively  large  amount  of  public 
work  including  ))rojects  such  as  reservoirs, 
bridges,  etc.  has  led  to  the  development  of 
chuting  equipment  where  the  actual  distribu- 
tion takes  place  from  a  system  of  double  coun- 
terweight chutes  supported  from  a  derrick  or 
from  a  cable.     The  concrete  is  mixed  at  a  point 


builds  the  same  type  of  mixer  mounted  on  rub- 
ber tires,  using  the  same  type  of  wheel  as  used 
on  the  Ford  car,  at  a  small  additional  cost. 


Marion  g^asoUne  electric  shovel  marketed  by  F.  H.   Hopkins  &  Co. 

convenient  to  the  bridging  in  of  materials  and 
then  chuted  to  a  masit  hopjjer  located  on  a  der- 
rick or  to  the  receiving  head  of  the  first  counter- 
weight section,  dej)ending  upon  whether  the 
chutes  are  sup])orted  from  a  derrick  or  from  a 
cable.  A  typical  installation,  the  one  being 
used  by  the  DuPont  Engineering  Company  on 
sewage  disposal  work  at  Milwaukee,  is  shown 
on  the  previous  page.  With  the  system  of 
double  counterweight  chutes  employed,  con- 
crete can  be  placed  at  will  at  any  point  within 
the  area  of  a  300'  diameter  circle;  the  fact  that 
no  ground  sujiports  are  required  for  chuting 
making  it  very  easy  to  clear  reinforcing  steel, 
etc.  The  illustration  referred  to  shows  a  de- 
velopment of  chuting  equi])ment  which  because 
of  its  freedom  of  action  is  bound  to  receive  in- 
creasingly widespread  attention  in  connection 
with  works  where  substantial  yardage  of  con- 
crete are  to  be  distributed  over  relatively  large 
areas. 

Chuting  on  the  Smaller  Jobs 

"Perhaps  the  most  marked  development 
with  reference  to  chuting  falls  within  the  class 
of  the  so-called  smaller  concrete  jobs  and  a  cut 
shows  a  mast  hoist  bucket  equipment  for  this 
purpose.  That  a  plant  of  this  kind  involving 
both  a  low  first  cost  and  low  cost  of  erection 
is  filling  a  long  felt  need,  is  indicated  by  the 
reception  which  is  accorded  the  equipment. 
For  work  such   as   small   buildings,   short   span 
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bridges,  retaining  walls,  silos,  etc.  it  is  without 
an  equal. 

New  Type  of  Crawler  Crane 
The  Canadian  Link-Belt  Company,  Limited, 
Toronto,  regard  the  Crawler  Crane  as  one  of 
the  most  outstanding  developments  in  contrac- 
ting equipment  this  year.  The  design  and  per- 
formance of  this  crane,  which  is  illustrated  in 
this  article,  is  sufficiently  different  from  other 
machines  of  this  type  to  make  its  introduction 
an  outstanding  mechanical  achievement  this 
year. 

"In  general,"  it  is  stated,  "the  crane  will 
safely  lift  ten  tons  at  a  12  foot  radius  and  3 
tons  at  a  30  foot  radius.  The  hoisting  sjieed 
is  125  feet  per  minute,  with  a  maximum  rojje 
pull  of  10,000  ix)unds  on  a  single  line.  It  will 
rotate  four  complete  revolutions  per  minute, 
travel  J4  miles  per  hour  and  climb  a  20%  grade 
and  it  is  gasoline  driven. 

"We  feel  that  there  is  potentially  a  very 
large  demand  for  this  tyi)e  of  crane,  which  is 
more  able  than  ])revious  cranes  to  cope  success- 
fully with  all  the  various  working  conditions  a 
material-handling  machine  must  meet.  The  fact 
that  it  is  gasoline  driven  makes  it  a  good  pay- 
ing investment  in  such  industrial  plants  as  only 
handle  a  small  amount  of  material  as  no  time  is 
lost  in  starting  u])  or  shutting  down.  On  the 
other  hand,  the  machine  will  unload  ten  to 
fourteen  cars  in  ten  hours,  which  is  more  than 
sufficient  for  most  plants.  It  will  travel  over 
ground  where  even  powerful  motor  trucks  will 
get  stuck,  so  no  preparation  or  expense  for 
trackage  is  needed.  It  will  operate  in  the  most 
congested  places  as  the  crane  will  turn  in  its 
own  length." 

Air  Tools  are  Popular 

The  Canadian  IngersoU-Rand  Company. 
Ltd.,  Sherbrooke,  yue.,  state:  "Undoubtedly 
the  outstanding  developments  in  construction 
methods  and  eciuii)ment  so  far  as  the  Ingersoll- 
Rand  organization  is  concerned  is  the  develop- 
ment, improvement  and  wider  use  of  portable 
air  compressors,  paving  breakers,  clay  diggers. 


picks,    sand    rammers,    calking    lo'A-,   drift-bolt 
drivers,  etc. 

"We  have  equipment  of  this  class  in  use  by 
the  Toronto  Transportation  Commission,  city 
of  Ciuelph,  city  of  Hamilton,  .\K>ntreal  Tram- 
ways Co.,  Nova  Scotia  Department  of  High- 
ways, Maritime  Telegraph  and  'rele|)hone  Co., 
I>ominion  I'ridge  Co.,  Canadian  National  Rail- 
ways. Canadian  Pacific  Railway,  G.  M.  (jest, 
Limited,  and  numerous  general  contractors  in 
vari(nis  parts  of  Canada. 

"The  development  of  the  Pneumatic  Pick  is. 
we  think,  |)articularly  worth  attention  as  it  is 
probably  the  first  impn)venient  made  in  thi- 
class  of  equipment  in  a  good  many  hundred 
years  and  will  easily  do  the  work  of  at  least 
five  tnen  using  the  hand  type  of  tool." 

v.  H.  Hopkins  ik  Co.  Ltd.,  Montreal  and 
Toronto,  draw  attention  to  the  Marion  ga.solinc 
electric  revolving  shovel,  which  they  regard  a- 
one  of  the  (»utstanding  developments  of  the  ])ast 
year  or  so.     Their  claims  are  stated  as  follows : 

"Steam — with  its  almost  universal  use.  its 
ease  of  understanding  and  its  vast  and  potent 
possibilities — still  maintains  the  leading  |)osi- 
tion  in  shovel  construction.  IWit  no  longer  doe- 
it  lay  claim  to  dt>minance  in  such  industries  as 
have  standardized  with  electric  equipment,  nor 
does  it  seek  |)reference  in  those  localities  when 
coal  costs  are  high  or  where  smoke  ordinance- 
are  in  force,  where  fire  hazards  are  most  care- 
fully considered  or  where  boiler  feed  water  i- 
scarce  or  unfit  for  use. 

".Successful  ai)plication  of  electric  and  gaso- 
line driven  excavators  is  largely  dependent  t)n 
the  selection  of  proper  equii)ment.  For  many 
years  builders  of  this  type  of  machinery  have 
confined  their  designs  to  "Single  Motor  Equip- 
ment"— a  single  engine  or  motor  supplying  the 
power  for  all  the  operations  of  the  machine, 
r^ut  we  now  depart  from  this  practice  with  dis- 
tinctly new  and  original  designs.  Lvery  opera- 
tion— hoisting,  rotating  and  crowding— is  in- 
dependent and  troublesome  frictions  ;ind  br.-ikcs 
have  been  eliminated." 


Some  of  the  $100,000,000  Worth  of  Houses  Erected  This  Year 


A  row  o{  duplex  houses  crecteJ  in  Toronto  by  S.   B.  Crecn.  builder.     Reference  to 
these  houses  and  the  one  on  the  right  is  made  in  the  article  beginning  on  page  IS6S 


A    ^j.-niUc    ut    the    type    a:    home    erevtcd    by    the    Britannia 

Mining  A   Smelting  Co.    Ltd  .  at   Britannia  Beach,   B.C.. 

Jor  their  employees 
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Descriptions  of  Some  Water 
Works  Pumping  Plants 

By  P.   L.   EVANS 
Goldie   &    McCuUoch   Co..   Gait,   Ont. 

Since  taking  up  the  manufacture  of  the  Ree.s 
Roturbo  pump,  several  year.s  ago,  the  Goldie  & 
McCulloch  Co.,  who  have  the  manufacturing 
rights  for  Canada,  have  installed  a  large  num- 
])er  in  city  watervvork.s  in  nearly  every  Prov- 
ince of  the  Dominion  for  domestic  and  fire  ser- 
\ice,  usually  driven  by  an  electric  motor,  but 
also  gasoline  driven  standby  units  for  service 
during  interruption  of  the  electric  supply. 

An  outline  description  of  a  few  of  the  Wa- 
terworks in  which  these  pumps  have  been  in- 
stalled are  as  follows  : — 

The  city  of  Windsor,  Ont.,  has  two  sixteen 
inch  single  stage  pumps,  delivering  six  million 
imperial  gallons  per  twenty-four  hours  against 
a  head  of  one  hundred  and  seventy-five  feet, 
each  direct  connected  to  a  300  h.p.,  C.G.E.  in- 
duction motor.  At  the  official  test  the  efficiency 
of  each  of  these  i)unips  was  found  to  be  eighty- 
two  per  cent. 

At  the  waterworks  of  the  city  of  Guelph  two 
])umps  were  installed  in  l'>20,  one  pump  deliver- 
ing one  million  gallons  ])er  twenty-four  hours 
against  90  lbs.  pressure  and  the  other  deliver- 
ing two  million  against  the  same  pressure.  In 
V)2l  a  contract  was  received  for  four  more 
pumps  for  the  city  of  Guelph — two  pumps  elec- 
tric-driven, one  domestic  ])ump  i>f  three  million 
imperial  gallons  capacity  against  'JO  lbs.  pres- 
sure and  a  booster  pump  of  the  same  capacity 
against  35  lbs.  pressure — the  two  latter  pumps 
working  in  series  in  case  of  fire,  giving  a  pres- 
sure of  125  lbs.  The  other  two  pumi)s  are  each 
direct  connected  to  an  eight  cylinder  Sterling 
engine  and  are  of  the  single  stage  type  capable 
of  delivering  three  million  gallons  per  day  each 
against  a  pressure  of  125  lbs.  for  fire  service 
and  may  be  run  at  a  lower  speed  to  give  the 
same  volume  against  the  domestic  jjressure  of 
•X)  lbs.  during  interruption  to  the  electric  suj)- 
|)ly  and  consequent  shut  down  of  the  electric 
driven  i)umps. 

The  city  of  Stratford  was  one  of  the  first 
municipalities  in  ( )ntario  U)  adopt  this  pum]). 
This  pum])  was  installed  in  1921,  and  has  been 
doing  duty  ever  since  as  an  electric-driven  fire 
])um]),  the  duty  being  one  and  one-half  million 
gallons  per  twenty-four  hours  against  a  ])res- 
sure  of  125  lbs.  So  jjleased  was  the  city  with 
the  ])erformance  of  this  jjumj)  that  in  1919  they 
])urcased  another  jiump  of  the  same  capacity 
and  pressure  but  driven  by  a  six  cylinder  gas- 
oline engine  as  a  standby  unit  and  this  year 
they  have  replaced  their  old  domestic  jnimp  of 
another  make  by  a  Rees  Roturbo  pump,  which 
also  serves  as  a  fire  pump  when  the  standpipe 
is  shut  off  from  the  mains.  This  has  a  capacity 
of  one  and  one-half  million  gallons  against  125 
lbs.    pressure    and     one     million     eight    hundred 


thousand  gallons  per  twenty-four  hours  against 
'^0  lbs.,  being  direct  connected  to  a  125  h.]). 
Westinghouse  induction  motor.  It  may  be 
pointed  out  that  the  pump  gives  the  two  duties 
without  overloading  the  motor.  This  is  due  to 
the  perfect  self-regulating  properties  of  the 
impeller,  and  if  the  pressure  should  drop  to  an 
abnormally  low  j)oint  with  a  corresponding 
great  increase  in  volume  the  power  would  not 
increase  so  as  tt)  overload  the  motor. 

Together  with  this  electrically  driven  ])ump 
two  more  standby  units  were  installed  to  re- 
place others  of  smaller  capacity.  These  are 
each  capable  of  one  and  one-half  million  gallons 
])er  twenty-four  hours  against  125  lbs.  ])ressure, 
direct  connected  to  Sterling  six  cylinder  en- 
gines. 

Jt  will  be  therefore  seen  that  these  water- 
works are  efficiently  fitted  with  pumping  equip- 
ment of  ample  capacity-  and  jjressure  to  meet 
the  most  extreme  requirements  they  may  be 
called  u])on  to  perform  for  both  domestic  and 
fire  duty. 

This  pump  is  also  well  adapted  for  fire  ser- 
vice in  private  installations.  A  500  gallon  per 
minute  ])ump  of  this  make  has  been  installed  at 
the  Shaughnessy  Hospital,  \'ancouver,  for 
fire  serxice.  com])lete  with  all  fittings  such  as 
hose  connecting  piece,  hose  valves,  relief  valve, 
waste  water  cone,  etc.,  and  conforms  to  Under- 
writers' requirements. 

Another  pimip  was  recently  installed  and 
tested  at  the  McTavish  Street  pumping  station. 
Montreal ;  this  pump  serves  a  large  area,  in- 
cluding the  residential  district  of  Mount  Royal. 
The  inmiping  station  is  situated  at  the  northern 
end  of  McTavish  Street  and  takes  water  from 
a  reservoir  supplied  from  the  main  pumping 
station  and  delivers  into  the  mains  at  a  pressure 
of  120  lbs.,  the  pump  delivering  twelve  million 
gallons  i^er  twenty-four  hours  to  the  upper 
levels  of  Mount  Royal.  The  results  of  the  test 
showed  the  overall  (or  wire  to  water)  efficiency 
to  be  seventy-seven  per  cent  when  the  jiump 
delivered  fourteen  million  gallons,  and  seventy- 
six  and  a  half  when  pumping  twelve  million 
gallons.  It  may  be  pointed  out  that  this  ]jump 
is  of  the  single  stage  double  suction  diffuser 
volute  type,  direct  connected  to  a  925  h.p.  W'est- 
inghouse  sli])-ring  induction  motor,  running  at 
a  speed  of  925  r.jj.m. 

This  pump  is  also  being  widely  used  for 
general  industrial  purposes,  such  as  boiler  feed- 
ing, general  factory  service,  condenser  circula- 
tion, land  drainage,  irrigation,  dock  unwatering, 
])ressure  pumps  for  magazine  grinders  for  paper 
mills  and  in  smaller  sizes  for  sump  ])umps,  etc. 
It  may  be  mentioned  that  a  single  stage  volute 
type,  double  suction  pump  has  been  put  on  the 
market,  which  gives  a  high  efficiency  and  is 
simple  in  construction  ;  being  made  of  the  best 
materials,  it  is  suitalile  for  long  continuous  ser- 
vice. The  regular  self-regulating  properties  are 
also  embodied  in  the  design  of  this  new  pump. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  Dec.  20  to  Dec.  26,  1922 

Dominion  Wide  Service  Exclusive  to  "Contract  Record  &  Engineering  Review" 


Waterworks,  Sewerage  and 
Roadways 

Barton  Twp.,  Ont. 

Hamilton  City  &  Barton  Twp.  Conn- 
oils  contemplating  watermains.  Engr.. 
E.  R.  Gray;  Twp.  Clerk,  Mr.  Bryant, 
County    Court    Bldg.,    Hamilton. 

Brantford,  Ont. 

Brick  and  iilumbing  for  $18,00(1  pump- 
ing stn.  at  Brantford  not  yet  purchased. 
I-"ngr.,    F.   Adams;   Clerk,   S.   F.   Leonard. 

Burlington,  Ont. 

Town  Council  proposes  to  lay  water- 
mains  on  l^rincess  St.  By-law  passed. 
Engr.,  MacKay  &  MacKay,  Home  Bk. 
Bldg..   Hamilton;   Clerk,   M.  Sykcs. 

Chicoutimi,  Que. 

I'rice  Bros.,  liO  St.  Pierre  St.,  Que., 
are  erecting  a  dam  and  power  house  at 
Chicoutimi,  Que.,  to  cost  about  $1,000,- 
000.  (icneral  Contractor,  VVni.  J.  Bish- 
op,  Ltd.,   10  Cathcart  St.,   .Montreal. 

East   Hawkesbury   Township,   Ont. 

Township  Council  has  had  plans 
drawn  for  macadain  road.  Clerk,  N.  La- 
brosse,  St.  Eugene.  Engineers,  Patter- 
son  &   Bryne,  73>2   Spark   St.,   Ottawa. 

Fort  Erie,  Ont. 

Sewers  of  Fort  Erie  and  Bridgchurg 
will  be  united  and  a  new  disposal  plant 
erected,  if  by-law  to  be  submitted  to 
ratepayers  on  Jan.  1,  1923  is  pasged.  A. 
F,.   Seaton,  Town    Clerk. 

Gait,  Ont, 

Trunk  sewer  costing  $22,170  being 
laid  by  city  this  winter.  Engr.,  J.  D. 
Black;    Clerk,   J.   McCartney. 

Greenfield  Park,  Que. 

Town  Council  contemplates  water- 
mains  costing  .$:i4,.'>00.  Sec,  J.  .Ml- 
wright. 

$40,000  extension  to  street  contemplat- 
ed.    J.  Allwright,  engineer. 

Sewers  costing  $78,000  contemplated 
by  Town  Council.     Sec,  J.  .Allwright. 

Hamilton,  Ont. 

City  Council  contemplates  sewer  ex- 
tensions on  Burlington  St.  and  in  West 
V.nA.     E.  R.  Gray,  Engr. 

Plans  are  being  prepared  by  the  city 
for  a  $70,000  extension  to  sewers,  S.  H. 
Kent,  Clerk;  E.  R.  Gray,  Engr.      > 

Hamilton  city  council  conteniplates  in- 
stallation of  sewers  in  Homcside  Survey. 

Montreal,    Que. 

City  Council  contemplates  sewer  ex- 
tensions in  the  northern  section  of  Mon- 
treal at  a  cost  of  $500,000.  K.  Bauset, 
Clerk. 

City  Council  contemplates  opening  of 
street.     E.   Fortin,    Engr. 

Newport,   Que. 

Newport  &  Gascon  Town  Councils 
contemplate  a  road.     Engr.,   Mr.  Dufort, 


Colonization   Dept.,   Que.      Prob.  general 
contractor,  .'\rt.   Richard,   Newport,   Que. 

Ottawa,  Ont. 

Work  will  start  at  once  on  $l,-),000 
Tarvia  macadam  pavement.  Under- 
ground work  by  day  labor.  Tenders 
called  for  in  spring  for  balance.  A.  F. 
Macallum,   Commr.  of  Works. 

Tenders  will  be  called  for  in  the 
spring  for  balance  of  work  on  $11,000 
Tarvia  macadam  pavement.  A.  F.  Ma- 
callum,   Commr.   of   Works. 

Bell  Tel.  Co.  will  start  layin.g  conduits 
in  spring.  Day  lal)or.  Conduits  to  be 
bought. 

Perce,  Que. 

Provincial  Govt.  Dept.  of  Roads  are 
building  a  $;J.">,000  roadway.  Deputy 
Minister.  J.  L.  Boulangcr,  Parliament 
Bldgs.,  Quebec.  General  contractors, 
Chas.  Lamb.  Chandler,  Que. 

Point  Grey,  B.  C. 

Sewer  extensions  costing  $."i7,HIT  con- 
templated by  C.  P.  Rly.  Local  Land 
.\gt..   Newton   Kerr,   X'ancouver,  B.  C. 

Price,  Que. 

Town  Council  is  contemplating  an 
aqueduct.     Sec-treas.,  .A.rt.   Michaud. 

CONTRACTS     AWARDED 

Ottawa,   Ont. 

National  Iron  Corporation  Ltd., 
Cherry  St.  Toronto,  have  the  contract 
for  pipe  for  watermains  in  Ottawa. 
.V.   F.   Macallum,   Commr.   of   Works. 

Toronto,   Ont. 

Construction  &  Paving  Co.,  Ltd., 
Con'federation  Life  Bldg.  has  contract 
for  grading  and  paving  roadway  on 
Nordheimer    Estate. 


Railroads,  Bridges  and 
Wharves 

Esquimau,  B.  C. 

Until  Wed.  Jan.  31,  192.3,  tenders 
will  be  received  by  Dom.  Govt.  Dept. 
of  Works,  Sec.  R.  C.  Desrochers,  Ot- 
tawa, for  the  installation  of  pumping 
and   other  machinery,  in  the  dry   docks. 

Grande  Riviere,   Que. 

Town  Council  contemplates  steel 
liridge  .^OO  ft.  long.  Engr.  Ivan  X'allec, 
Deiit.    Pub.    Works,    Quebec 

Normandin,    Que. 

7.">  foot  steel  bridge  contemplated  by 
Town  Council.  Sec.-Treas.,  J.  A. 
Poivin. 

Pemberton,    B.   C. 

Tenders  will  be  received  by  Pro- 
vincial Government  until  Jan.  3,  for 
bridge.  Public  Works  Engr.  P.  Philip, 
Dept.    Pub.    Works,    \'ictoria,    B,    C. 

St.   Cajetan   D'   Armagh,   Que. 

Town  council  is  contemplating  the 
erection    of    bridge    abutments    and    will 


call   for   tenders   in    May    192:!.    Cleophas 
Boivin,   secretary. 

St,    Edouard,   Que. 

Work  on  $(i,00()  bridge  at  St.  Edouard 
held  up.  Will  reconimence  in  spring. 
Work    will    be    of    frame    construction. 

York  Twp.,  Qnt. 

Competitive  plans,  sketches,  and 
estimates  for  the  proposed  construction 
of  concrete  arch  bridge,  not  to  exceed 
$13.'),000  in  cost,  will  be  received  l)y 
the  Twp.  Council.  W.  A.  Clarke,  Clerk, 
40   Jarvis    St.,    Toronto. 


Public  Buildings,  Churches 
and  Schools 

Bel'eville,   Ont. 

Plans  are  being  prepared  for  an  ex- 
tension to  .Albert  College.  .Arch.  Chap- 
man, Oxley  &  Bishop,  Harbor  Com- 
missioners' Bldg.,  Toronto.  Chairman 
of   Bldg.   Committee,   W.   B.   Deacon. 

High  .School  Bd.  contemplates  new 
bldg.  on  present  iste.  Work  to  go 
ahead  in  1923.  Sec.  Jeflfers  Diamond, 
Dunbar    street. 

Cayuga,    Ont. 

■Pown  Council  undecided  about  re- 
building court  house  and  jail  destroyed 
•by  fire  at  loss  of  .$20,000.  Clerk  R.  S. 
Colter. 

Gait,   Ont. 

City  Council  submitting  by-law  on 
Jan.  1  for  $10,000  addition  to  Agricul- 
tural  Hall.     J.   McCartney,   Clerk. 

Greenfield    Park,   Que. 

Town  Council  is  contemplating  town 
hall   co.sting  $10,000. 

Hamilton,   Ont. 

Lity  Council  contemplates  lavatory. 
Work  to  proceed  in  1923.  Clerk,  S.  H. 
Kent. 

.\.  W.  Holmes,  79  St.  Joseph  street, 
Toronto,  is  jireparing  plans  for  $100,- 
000    church    in    Hamilton, 

Normandin,    Que. 

Church  wardens  contemplate  the 
erection  of  a  presbytery  to  cost  $fi,000 
and  expect  to  proceed  with  the  work 
in    June,    1923. 

Perce,   Que. 

Town  Council  contemplates  erection 
of  creamery  costin,g  $.'.,000.  Clerk.  1'. 
LeBoultillier. 

Plantagenet,    Ont. 

Roman  Catholic  Church  contem- 
Iilates  work  on  $100,000  church  next 
s])ring.  Architect  not  appointed.  Rev. 
A.    Pellctier,    priest,    Plantagenet, 

Quebec,    Que. 

Plans  are  being  prepared  for  a  disen- 
fecting     bldg.     by     city     architect.     L    L. 


I 
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tPinsoiiiiault.     Special   machinery   will   be 
frctiuircd. 

(St.   Alphonse,   Que. 

Scliool  Commissioners,  Rev.  A.  <-"«- 
vallier,  president,  contemplate  building 
$8,000  model  school. 

Stoney  Point,  Ont. 

Gilbert  J.  P.  Jacques,  Oulette  avenue, 
Windsor,  Ont.,  is  preparing  plans  for 
$15,000  school  for  Stoney  Pomt  School 
Board. 

CONTRACTS    AWARDED 

Bagotville,  Que.  ^  u     „ 

Noel  &  Co.,  Jonquieres,  Que.,  have 
been  awarded  the  contract  for  a  school 
costing  $7r>,000   at   Bagotville. 

«^li::!r"lrwin'&  son,  22  McNab  street 
have  roofing  contract  for  $30,000 
church.  No  tenders  for  mside  work  in- 
>vited   for   several   months. 

Lac  Bouchette,   Que.  ,    t  ,  ' 

Contract    for    $25,000    church    at    I.ac 
Bouchette,    Que.,    has    ^een    awarded 
Eo.    Tremblay,    St.    Anne    Co.,    Chicou- 
timi,    Que. 

Montreal,   Que.  .   . 

Dominion  Bridge  Co.,  Dominion  Sta- 
tion Lachine,  has  stee  contract  for 
$600000  Pathological  Bldg.  being  erec- 
ted by  McGill  University.  Hope  Steel 
Casement  Co.,  Montreal  have  steel  sash 
contract,  and  Smith  Marble  &  Con- 
smiction   Co.,   Montreal,  the  marble  and 

tile.  ,    . 

E  G  M.  Cape  has  been  awarded 
contract  for  $80,000  district  contro 
bldg.:  steel.  Phoenix  Bridge  &  Iro 
Works,  83  Colborne  street  ;  valves  and 
appurtenances,  Drummond  McCall  & 
Co,  Victoria  Sq.;  pipes  and  appurten- 
ances. Walsh  Plate  and  Structural 
Steel   Works   Ltd.,   10   Cathcart   M. 

°?onTr;c?"for  $110,000  R.  C.  church 
has    been   awarded   to    J.    Burnet. 

\lZtn%S\  Iron  Works,  1608  St. 
Dennis  street  Montreal  have  the  con- 
tract for  ornamental  iron,  and  steel  lor 
the  $175,000  court-house  and  jail  at  bt. 
Jerome,  Que. 
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Business  Buildings  and 
Industrial  Plants 

Alexandria,    Ont.  ,     •,  ,    i    .  i    ,i„ 

Jos.  I.aferriere  wiU  rebuild  hotel  de- 
stroyed by   lire  at  loss  of  10,000. 

Alvinston,   Ont. 

McColl  &  Co.  are  having  plans  pre- 
pared for  a  new  flax  mill  to  cost  $15,- 
000  Cement  block  construction.  In- 
terested in  prices  of  all  materials  and 
equipment. 

Bowmanville,  Ont.  .    . 

Foundations  in  for  $100,000  kiiuinig 
factory  for  Thomson  Knitmg  Co. 
Knitting  machines  and  motors  to  be 
purchased. 

Collingwood,  Ont. 

Site  for  $12,000  factory  for  Canadian 
Postcl  Lock  Nut  &  Bolt  Co.  secured. 
Value  of  automatic  machinery  and  plant 
to  be  installed  $:iO,000.  F.  A.  Bassctt, 
Collingwood.    president. 
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Cranbrook,   B.   C. 

J.  J.  Jackson,  Cranbrook,  B.  C.  con- 
templates the  erection  of  'Ktc  costing 
$10,000. 

Ford   CSty,   Ont. 

Tenders  for  htg.  and  plmg.  are  being 
received  by  Albert  Kahn  Ltd.,  archi- 
tect. Ford,  Ont.,  until  Dec.  29  for  new 
$1,500,000  machine  shops  of  the  Ford 
Motor   Car   Co.,    Ford    City. 

Hamilton,    Ont. 

Harry  Goldberg,  78  McNab  street 
contemplates      altering      an      hotel      for 

stores   and    offices. 

Kitchener,  B.  C. 

Nangle  Pole  &  Tie  Co.  is  erecting  an 
office   building   costing   $5,000. 

Lac  Bouchette,  Que. 

La  Cie  Electriquc  Lac  Bouchette, 
Ltd.,  contemplates  the  erection  of  a 
$30,000  power  house. 

Montreal 

Work  just  started  on  $150,000  express 
bldg.  for  C.  P.  Rly.  W.  S.  D.  Cook, 
contractor,  10  Cathcart  street.  Un- 
decided what  trades  he  will  let.  Is  buy- 
ing   materials. 

Montreal,   Que. 

Jas.  McDufT.  171  St.  Dennis  street 
has  had  plans  drawn  for  additions  and 
alterations  to  residences  into  stores  and 
apartments.  Tenders  called  for  by 
owner  in  January.  J.  A.  S.  Houle.  1032 
Dorion   street  architect. 

Ottawa,   Ont. 

Tenders  for  electric  wiring  of  $6,000 
storage  bldg.  and  workshop  being  built 
by  Suburban  Rds.  Comsn.  are  wanted 
by  A.  K.  Hay,  architect  Thistle  Bldg., 
Ottawa. 

Tenders  are  still  f^-^en  for  -'umg'.  and 
htg.  for  bakery  being  erected  by 
Grocers  B'read  Co.  Ltd.  J.  P.  McLaren, 
architect. 

Mc.\ulifTe  Davis  Lumber  Co.  con- 
templates the  erection  of  a  shed  cost- 
ing  $5,000. 

Protection  Island,  B.  C. 

Maritime  Fislieries  Ltd.,  contemplate 
$12,000  herring  saltery.  Capt.  B.  Jor- 
gensen,   Nanaimo.   B.  C.  architect. 

Sedgewick,    Alta. 

Sedgewick  Co-Operative  Creamery 
.•\ss'n  is  preparing  plans  for  $6,000 
creamery.     Secy.   E.  S.  Clemes. 

Toronto,   Ont. 

Plan's  being  prepared  for  mfg.  plant 
for  Cocoa  Cola  Co.  Engrs.  Harkness. 
Loudon,  and  Hertzberg.  Confederation 
Life  nidg.  Excavating  started.  Other 
tenders    may    be    called    for    in    January. 

Mr.  Shiblcy.  Dominion  Portrait  Co., 
Toronto,  contemplates  alterations  to 
hotel   for  apt.  house. 

.\lbert  Kahn  Ltd.,  .\rch.  and  Engrs., 
Ford.  Ont.,  will  receive  bulk  tenders 
(including  power  plant)  for  the  new 
assembly  plant  to  be  erected  by  the 
Ford  Motor  Car  Co.  in  Toronto.  Sub 
contractors  to  include  in  their  bids 
changes  in  speciticafions  for  the  follow- 
ing trades:  millwork,  (int.  trim)  sheet 
metal,  tin  clad  doors,  orn.  iron,  metal 
furring.  plstg.,  glass  and  glazing, 
marble   and   tile,   and   waterproofing. 

Plans    arc    drawn    for    a    new    ware- 


US 

house    for    Casiidy'^  'il 

street,  Montreal.  Architects,  MacV  icar 
and  Heriot;  to  be  erected  on  Front 
street,  Toronto.  Owner*  may  decide  to 
go  ahead   next  year. 

W.  A.  Robertson.  38  Kalmer  avenue, 
contemplate  7  stores  and  apts.  costing 
$8,000   each. 

Harris  Abattoir  Co,  Ltd.,  receiving 
tenders  for  addition  to  evaporator  house 
and   lard  refinery. 

.Mien  and  Davics  are  negt>tiating  for 
a  suitable  site  on  North  Yon^e  street 
on  which  to  erect  stores,  with  apts. 
above.     Work  to   start   in   spring. 

Whitby,  Ont 

Jeffrey  &  Son,  Port  Perry,  Harness 
Makers,  contemplate  locating  in  Whit- 
by,   in    the    spring. 

Canada  Wire  Fence  Co.,  contem- 
plates the  erection  of  a  $25,000  factory 
and  the  installation  of  $75,000  worth  of 
equipment,  if  concessions  are  granted 
by   Town    Council. 

Winona,  Ont. 

Growers  Cold  Storage  &  Ice  Co, 
Grimsby,  contemplate  erecting  $4,000 
ice  house  in   Winona. 

CONTRACTS    AWARDED 

Espanola,  Ont. 

Heating  &  plumbing  contracts  for 
$:i0,000  theatre  for  Stevens  Theatres 
Ltd.,  awarded  to  Cutshaw  Plumbing  & 
Heating  Co.,  Sudbury.  Electrical  con- 
t'act  to  A.  Parent 

Kitchener,    Ont. 

Keitzcl  Bros.,  Allen  St..  Waterloo, 
have  general  contract  for  $10,000  busi- 
ness    block    in     Kitchener.      W.     H.    E. 

Schmaltz,    arch. 

Ottawa,  Ont. 

Dominion  Reinforcing  Co ,  Ottawa, 
have  the  contract  for  steel  for  storage 
bldg.  and  work  shop  being  built  by 
Suburban  Roads  Commission  costing 
$0,000.  Plumbing  contract  awarded  to 
Band   &  Cole.   Bank  St..  Ottawa. 

Montreal,  Que. 

Richard  Ryan,  34  St.  Martin  St., 
.Montreal,  has  contract  for  the  $50,000 
office  &  bottling  plant  of  A.  T.  Stewart 
Ltd.,  Montreal.  Woodman  &  Cubbidge, 
arch. 

Ottawa,  Ont. 

Contracts  for  branch  of  Canadian 
Bank  of  Commerce,  Ottawa,  have  been 
let  as  follows:  Tile,  National  Fire- 
proofing  Co.  of  Canada.  Toronto; 
plastering,  C  .Hunt.  326  Flora  St., 
Ottawa:  marble  &  tile.  Builders  Sales 
Ltd.,  Sussex  St.,  Ottawa. 

J.  R.  Cameron,  48S  Lewis  St..  Otta- 
wa, ahs  the  heating  contract  for  the 
storage  &  workshop  being  erected  by 
the  Suburban   Road  Cmsn. 

Sydney,  N.  S. 

-  C.  W.  Tottcn  has  the  excavating  con- 
tract for  $350,000  hotel  at  Sydney,  N. 
S.     .X.  J.  McCormack,  arch. 

Three  Rivers,  Que. 

McLennan  Lumber  Co..  21  Dorchester 
St.,  Montreal,  have  the  lumber  contract 
for  addition  to  bleachery  being  made  at 
cost  of  $40,000. 

Toronto,  Ont. 

Salisbury  Electric  Co.,  112  King  St. 
W.,    Toronto,     has     been     awarded    the 
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I  Tenders  and  Proposals 

I  Official  Notices  by  Governments,  Municipalities,  Architects  and  Engineers 

iiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiminiiiiiiiiiiiH^^ 

Notice  to  Contractors 


Sealed  tenders  marked  "Tender  for  Contract 
No  no:!'  will  be  received  by  the  undersigned 
until  rj  o'clock  noon.  Thursday,  January  18th., 
1923,  for  the  erection  and  placing  of  a  crib  around 
one  of  the  Piers  of  the  Provincial  Highway 
Bridge  south  of  Belleville  across  the  Bay  of  Qumtc. 

Fuither  inforniaf.on,  plans,  specifications  and 
tender  forms  may  be  obtained  on  and  after  Wed- 
nesday. January  .'ird..  lilUH,  at  the  office  of  the 
undersigiie<l  and  at  the  office  of  W.  Noonan. 
Resident   Engineer,  Napanee. 

A  marked  cheque  for  $5(K1.(I0  payable  to  the 
Minist.7r  of  Public  Works  and  Highways,  On- 
tario, or  a  Guaranty  Company's  bid  bond  for  a 
similar  amount  must  be  attached  to  each  tender. 
A  Guaranty  Company's'  Contract  Bond  for  .i(l 
per  cent,  of  the  amount  of  the  tender  will  be 
furnished  by  contractor  when  contract  is  signed. 
All  bonds  mu;  t  be  made  out  on  Departmental 
forms.  ., 

The  lowest  or  any  tender  is  not  necessarily 
accepted.  ^,    ^    McLEAN, 

Deputy    Minister  of    Highways. 
Department   of   Public    Highways,  Ontario, 

Toronto,  December  22nd.,  1922.  M 


Scarboro  Public    Utility 
Commission 

Water  Area  No.  2 

Tenders 
For  Laying  Watermain 

Tenders   properly   marked   and   sealed,  addressed 
to  Mr    W.  D.  Annis,  Secretary  of  the  Commission 
will   be    received    up    to    "i   p.m.,    Monday,    January 
15th.,    1923,    for   the   labor    involved   in    laying    ap- 
proxlmatelv  the  following  quantity  of  watermain  :- 
5500  feet  of  12" 
12000  feet  of     8" 
14000  feet  of     6" 
It   is   the    intention    of    the    Commission    to    pro- 
secute  this    work    throughout    the   winter. 

Plans,  specifications   and  all  details  may  be  ob- 
tained   at    the    office    of    the    Engineers    or    Com- 
mission. _ 
JAMES  PROCTOR  &  REDFERN,  LTD., 
Consulting    Engineers, 
36  Toronto   St., 
Toronto. 
R.   M.   CROKER, 

Reeve  &   Chairman. 
W.  D.  ANNIS, 
52-1  Sec'y.,    Birchcliffe,   Ont. 

Some  One  Wants  to  Buy 


The  equipment  or  machinery  that  you  are  not 
using. 

It  may  be  occupying  valuable  space  in  your 
yard  or  shop,  collecting  dust,  rust  and  hard 
knocks. 

Sell  it  before   "Depreciation"  scraps  it 

Use  the  Tender  &  For  Sale  Department.  It 
helps   others,   let  it  help   you. 


iwiiiiiiiiiiiiiiiiiioiiiiiiiiiiiiiiiiiiiiiiiiiiiiii[iiiiiiii^^^^ 

I  RATES  I 

=  M 

^  20  cents  per  agate  line  (14  lines  to  the  p 

M  inch)     Positions     Wanted     1     cent     per  p 

=  word    per   insertion.      Positions    Vacant  = 

M  8   cents    per    word    per    insertion.      Box  = 

=  number     10     cents     extra.       Advertise-  = 

p  ments    for    this     Section    must    be    re-  ^ 

~  ceived  not  later  than  noon   on  Tuesday  J 

^  to  ensure  insertion  in  Wednesday  issue.  ^ 


FOR  SALE 


One  land  dredge  about  1  yd.  dipper,  kerosene 
engine  can  be  converted  into  float  by  mounting 
on  scow.     Address  Box  318,  Walkerville,  Ontario. 

50  52 


STEEL  PILING 
FOR   SALE 

LACKAWANNA    ARCH    AND 
STRAIGHT    WEB    SECTIONS 

Lengths  10  ft.  to  40  ft.  with  cornerj,  y'«,  t'i 
and    wedge   pieces. 

Universal  Equipment  Co. 

Niagara  Falls,  Ontario 

Phone   329,    Office   at   Upper    Steel   Arch    Bridge. 

42-T.f. 

Civil  and  Electrical  Ejigineer 

Applications  will  be  received  by  undersigned  up 
to  January  l.^th,  1928,  for  positions  of  Civil  ant! 
Electrical  Engineer,  separate  or  combmed,  for 
city  of  IVince  Rupert.  B.  C.  Duties  to  com- 
mence February  2n(l,  192.V.  State  qualitications 
and    salary    required   and    give   references. 

Combined  duties  will  include  superintendence 
of  light,  telephone,  and  water  systems,  and  also 
those    of    City    Engineer. 

ERNEST  A.  WOODS, 
32  City   Clerk. 


Book-Keeper: — Wanted  a  competent  man  who 
has  had  experience  in  railroad  construction  ac- 
counting. Apply  to  box  f>3.  Contract  Rpcord, 
Toronto.  B2 


To  contractors  or  municipalities  and  executives: 
— Wanted — position  as  superintendent  or  foreman, 
by  married  man ;  30  years'  practical  experience 
mining,  mechanical  and  construction  engineering, 
tunnel,  roads  and  bridges,  installing,  moving  and 
repairing  machinery ;  have  handled  men  and  mat- 
erial in  many  parts  of  the  world :  Al  mechanic ; 
willing  to  go  anywhere  or  do  anything.  F.  J.  M. 
lilackham,  285  North  Cumberland  Street,  Port 
Arthur,-  Ontario.  47-2 


Want  Hudson  Bay  Railway 

Pa.ssing  of  a  resolution  calling  upon 
the  Dominion  Government  to  complete 
as  soon  as  possible  the  construction  of 
the  Hudson  Bay  Railway  was  the  main 
item  of  business  transacted  by  the  Sas- 
katchewan Associated  Boards  of  Trade 
meeting  at   Regina. 


Shortage  of  Apprentices 

"There  is  too  much  education  to  fit 
boys  for  white  collar  jobs  and  not 
eiiou.sih  boys  being  apprenticed  to  the 
building  and  other  trades  to  fill  the 
places  of  the  mechanics  who  are  dying 
of?." 

This  statement  by  building  contract- 
ors in  this  city  summarized  their  views 
on  the  apprentice  question.  A  report 
on  the  question  will  be  submitted  to  the 
Ontario  convention  of  the  Association' 
of  Canadian  Building  and  Construction 
.Association,  and  included  in  it  are  pro- 
po;:als  which,  if  adopted,  will,  they 
think,  solve  the  problem  and  make  the 
building  trades  attractive  to  young  men. 
In  brief,  the  proposed  remedy  is  to  start 
a  fund  for  whith  a  levy  would  be  made 
on  the  contractors  and  Government,  and 
from  this  pay  for  the  vocational  training 
of  apprentices  during  the  off-season. 
The  building  trades  are  in  danger  of  be- 
coming lost  arts  and  it  is  vitally  neces- 
sary to  provide  some  means  of  making 
them  attractive  to  youths.  They  be- 
lieve the  fund  suggested  would  bring 
about  this  result  and  say  it  could  be 
raised  and  administered  as  is  the  Work- 
men's Compensation  Act  fund,  a  levy 
being  made  on  all  contractors. 


Week's  Fire  Loss 

Fire  losses  in  Canada  during  the  week 
ended  December  13  are  estimated  at 
$1,027,850,  compared  with  $2,827,500  the 
lirevious  week. 


Uruguay's  Railway  Systems 

.A.Ithough  the  railway  mileage  in  Uru- 
guay is  usually  given  in  round  number 
at  approximately  1,650  miles,  the  actual 
total  is  given  at  2,597  kilometers  (1,613 
miles).  The  entire  system  is  of  stand- 
ard gauge.  Of  the  private  railways,  991 
miles  are  operated  with  State  guaranty, 
while  the  remaining  501  miles  of  pri- 
vately owned  railways  are  operated  at 
State  railways.  There  are  121  miles  of 
railroad  operated  as  State  railway  of 
which  a  small  branch  line  2  miles  in 
length   is  rented   from  a  private  railway. 

The  gross  revenue  for  all  Uruguayan 
railways  amounted  to  10,256,661  pesos  in 
the  fiscal  year  1920-21  as  compared  with 
10  559,470  pesos  in  the  preceding  year. 
The  net  earnings  amounted  to  1,892,045 
pesos  during  the  fiscal  year  1920-21, 
compared  with  3,289,695  pesos  during 
the  year  1919-20.  The  decrease  of  1,- 
397,650  pesos  in  amount  of  net  earnings 
in  the  fiscal  year  1920-21  is  almost  en- 
tirely the  result  of  increased  expenses 
during  the  year.  Work  was  begun  in 
October,  1921,  on  the  construction  of 
the  new  State  railroad  from  San  Carlos 
to  Rocha,  a  distance  of  some  45  miles. 
A  Uruguayan  firm  contracted  to  build 
this  road  for  the  account  of  the  Govern- 
ment   for   2,175.000   pesos    ($2,248,950). 
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contract    for    electric    wiring    of    $30,00(f 
residence.     W.    W.    Pcttlcy    &   Co.,   «<-'"- 

I  oral    contractor.     PaintinK   to   lie   let. 
Structural    steel    contracts    for    altcra- 

^tions    to     Ilolden     Hldg.,     M2    Adelaide 
St.,     Toronto,     Dominion     Bridge     Co., 

.Toronto;     electrical,      Canada     Electric 

[Co.,   King  St.   E. 

'Toronto,   Ont. 

W.  J.  llynes,  Ltd.,  8.58  Dupont  St.,  has 
^the  plastering  contract  for  .f:t.50,00()  office 
■  l)ldg.    on    Bay    St. 


Residences 

Jowmanville,   Ont. 

Win.  Quirni  is  building  a  $.5,000  resi- 
dence,    general  contractors  A.   L.  Quinn. 

East  Toronto,  Ont. 

P.    Balderson,    ]2i»   Spliuce    Hill    Road, 
'contemplates     the     erection     of     six     pr. 
residences.        Work     to     start     early     in 
spring. 

[Hamilton,  Ont. 

Taylor     &     Griffin     have     commenced 
[work  on   two   residences   costing  $7,500. 
Duro    Construction,   1    Main   St.   E.,   is 
[having    plans    prepared    for    three    brick 
[residences  to  cost  $24,000. 

Plans    are    being    prepared    for    $8,000 
'  residence.     Lowry     &     Black,     Spectator 
Bldg.,   owners.      Duro   Construction    Co., 
Main    Street    E.    general    contractors. 

Hutton  &  Souter,  Bank  of  Hamilton 
Bldg.  are  pereparing  ,])lans  for  $10,000 
residence    near    Hamilton. 

F.  A.  Maude,  !)7  Rosslyn  Ave.  is  hav- 
ing plans  prepared  for  .'i  residences  cost- 
ing  $1.5,000. 

Montreal,   Que. 

J.  R.  Duquette,  157  Monk  Blvd.  con- 
templates .'!  residences  costing  $20,000. 

Foundations  going  in  for  $10,000  resi- 
dence for  Chas.  Russell,  1740  James 
Street.  J.  A.  Perrault,  contractor,  135 
Adam  street,  will  let  sub-trades.  Buy- 
ing material. 

W.  Hanfield,  1 1  Place  D'.'\rmes,  con- 
templates $00,000  apartment  house.  Arch. 
A.   Cbausse,   7   Notre    Dame   street    VV. 

H.  Glenney,  :i51  I'^abre  street,  contem- 
plates the  erection  of  a  residence  next 
spring. 

A.    Hogue,   1247    Henri   Julien   Ave.,   is 

erecting  two  residences  at  cost  of  $16,000. 

Two    residences   are    being    erected    by 


J.  &  S.  Besner,  :t40  Christophe  Colombe 
street   at   cost   of   $18,000. 

E.  Pepin,  352  Garnicr  street,  is  erect- 
ing a  residence  at  cost  of  $10,000. 

Tenders  are  being  received  by  the 
Corp.  des  Logcmcnts  Ouvriers,  Ltd.,  1U5 
St.  Catherine  street  E.,  for  Rfg..  Elcc, 
Plmg.,  I'lstg.,  &  Brickwork  on  200  resi- 
dences being  erected  at  cost  of  $700  000. 
Millwork  to  be  let  shortly.  R.  C'har- 
bonneau,  arch. 

Bigonesse  &  Bigonesse,  architects,  182 
.St.  Catharine  street,  have  almost  com- 
pleted plans  for  24  suites  of  apartments. 
Tenders  will  be  called  for  about  Jan.  15, 
1 U2:). 

Montreal  West,  Que. 

Residences  costing  $12,000  being  built 
by  A.  M.  McPhee.  General  contractors, 
Thos.  Gray,  976  Tupper  street. 

St.  Famile,  Que. 

.Andre  Moreiicy  contemplates  erection 
of  two  residences  costing  $:t,000  each. 

Sarnia,  Ont. 

Watt  &  Blackwell,  Bank  of  Toronto 
Bldg.,  London,  are  preparing  plans  for 
$15,000  residence  for  Dr.  F.  N.  Sang- 
ster.  Sarnia.  Tenders  will  be  called  for 
by  owner. 

Toronto,  Ont. 

J.  E.  Carlisle,  195  Pinewood  Ave.  con- 
templates 2  residences  on  Forest  Hill 
Rd. 

W.  .\.  McEarchin  &  Son,  1801  Dan 
forth  Ave.,  contemplates  the  erection  of 
12  resiideiKes. 

George  Milverton.  :tl8  Milverton  Blvd. 
contemplates  the  erection  of  5  residences 
costing   $4,000    each. 

Foundation  are  going  in  for  two  resi- 
dences being  erected  by  A.  A.  Hassard, 
7:1   Harris  avenue,  at   cost  of  $9,000. 

A.  J.  Henderson,  Huniewood  avenue, 
excavating  for  $15,000   Duplex   residence 

M.  D.  Beard,  50  I'ront  street,  contem- 
plates the  erection  of  Duplex  dwelling 
on    Montclair  avenue. 

York  Wrecking  Co.,  owner  and  gen- 
eral contractors  is  receiving  tenders  on 
painting,  plastering,  plumbing,  heating 
and  wiring,  for  $15,000  Duplex  residence 
on   Xorthcliffe  blvd. 

.New  tenders  to  be  called  for  3  6-fain- 
ily  apts.  being  built  by  Jno.  Henderson, 
06(1  St.  Clair  avenue  costing  $25,000. 
Work  to  be  held   over  until  spring. 

A.  Groat,  61  Lawton  Blvd.,  is  erect- 
ing 2   residences   costing   $7,000   each. 


J'.  R,  Landman,  52  Stephenson  ave- 
nue, is  erecting  2  pairs  of  residences  at 
cost  of  $6,000  each.  Electric,  plumbing, 
heating,  plastering  and  painting  con- 
tracts to  be  let  by  owner.  Roofing, 
furnace,  int.  trim,  flooring  and  hard- 
ware, not  purcha.sed. 

Fred  .Mien,  805  Shaw  street,  has  com- 
menced work  on  briclc  re^dences  in 
.North  Toronto.  Contracts  to  be  let  for 
pistg.,  ptg.,  htg..  elcc,  and  plmg.  Hard- 
ware not  yet  purchased. 

W'm.  J.  White  has  purchased  the  sites 
and     contemplates     the     erection     of    52 
residences,    commencing    about    Mar     1 
1  'm. 

CONTRACTS    AWARDED 

Montreal,  Que. 

Contracts  for  sash  and  doors  for  resi- 
dence and  garage  coding  $25,000  ha.ve 
been  awarded  Benoit  &  Mathieu,  195 
Timothcc  street,  Montreal.  Tile  con- 
tracts to  E.  Le  Page  990  Parthenais  St. 

L.  P.  Ducharme  &  Co.,  2056  James 
street  have  the  roofing  contract  for  4 
residences  costing  $:12,000.  Plumbing  & 
heating  contracts  let  to  Leggett  &  Owen 
4128   St.  Catherine  street   W. 

Hickey  &  Abut,  93  Dominion  street, 
have  the  roofing  contract  for  $9,000  resi- 
detrce  being  built  by  F.   K.  Brydges. 

Ottawa,  Ont. 

Heating  contracts  for  3  residences 
costing  $14,000  have  been  awarded  to 
the  Capital  Hdwe.  Co.,  Bank  &  5th  .\ve. 

Outremont,   Que. 

Viens  &  Co.,  have  the  general  con- 
tract for  a  $15,000  house  and  garage,  for 
C.  A.  Reeves.  Tenders  wanted  on  all 
sub-trades.      No    materials    purchased. 

Roofing  contract  for  pair  semi-de- 
tached residences  costing  $30,000  has 
been  awarded  Dominion  Sheet  Metal 
Works,  294  I^val  avenue:  electrical, 
Geo.  Shearington.  Park  avenue.  Extn.; 
millwork,  W.  H.  White.  Ville  St.  Pierre; 
plastering,  .\.  Menard;  painting,  L.  P. 
Caron 

Toronto,  Ont. 

.\.  H.  Badger,  534  Yonge  street,  has 
contract  for  interior  trim  for  $20,000 
residence  being  built  by  Grimshaw  Bros. 

West  Vancouver,  B.  C. 

R.  P.  Jaggard  has  heating  &  plumb- 
ing contract  for  residence  being  built  by 
H.    .A.    Hadgson.    Vancouver. 


STEEL  PLATE  WORK 


We  design,  fabricate  and  erect  stacks, 
tanks  and  riveted  pipe  of  every  de- 
scription. The  efficient  service  of 
DES  MOINES  erection  crews  is  only 
a  small  part  of  the  DES  MOINES 
whole. 


Canadian  Des  Moines  Steel  Co..  Ltd. 

Om.  64  St.  Jutm—  airtml,MntrmmLQut. 


Is  Your  Basement  Merely  a 
Hole  in  the  Ground 

Luxfer  Sidewalk  and  Window  Prisms  will 
transform  the  darkest  basement  into  a  well 
lighted,  well  ventilated  extra  floor  and  boost 
the  value  of  your  store  or  building.  Also  get 
particulars  on  your  iron  window  frames,  ven- 
tilators, canopies,  etc. 

Luxfer  Prism   Co.,   Limited 

162    Parliament  St.,  Toronto 

Phone  Main    4639 
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Power  Plants  Electricity  and 
Telephones 

Drummondville,    Que. 

Plans  are  being  prepared  and  tenders 
will  probably  be  called  for  in  spring  for 
work  on  new  plant  contemplated  by 
Southern  Canada  Power  Co.,  Ltd.  J. 
S.   Wurtell,    Engr. 

Richmond,    Que. 

Southern  Canada  Power  Co.  Ltd.,  con- 
templates transmission  line  from  Rich- 
mond to  Drummondville  costing  $104,- 
000.     Engr.,  J.  S.  Wurtell. 

Rockland,   Ont. 

-Rockland  Electric  Power  System  is 
commencing  work  on  $25,000  electric 
plant.  Supt.  A.  C.  Marion.  Eletric  fix- 
tures &  machinery  will  be  needed.  Own- 
er in  market  for  generators,  motors, 
transformers,  boilers,  converters,  switch- 
boards, copper  wire  and  galvanized  wire. 

Sheet  Harbor,  N.  S. 

Tenders  being  received  until  Jan.  2  by 
Nova  Scotia  Power  Commission  for 
transmission  line  from  Malay  Falls  to 
Hopewell.  Sec.  A.  f .  Croft.  Metropolc 
Bldg.,  Halifax,   N.   S. 

Winnipeg,   Man. 

Tenders  will  be  received  by  City  Clerk 
C.  J.  Brown,  for  power  plant  machinery 
until   Ian,  2.S,   1923. 


Miscellaneous 

Hamilton,  Ont. 

City  Council  contemplates  spending 
$25  000  onthe  development  of  a  bathing 
beach.  Engr.  E.  R.  Gray.  Clerk,  S.  H. 
Kent. 

City  Council  contemplates  building 
PubHc  Swimming  Pool  costing  $20,000 
Engr.    E.    R.    Gray. 

St.   Andrew's    Benevolent   Society   con- 


.fWEWfLL  BOND  YOU 

Credit  Speaks 

Customers  like  to  do  business 
with  contractors  in  good 
standing.  Our  Guaranty 
Bonds   assure   this. 


Re*ioiirces  over 
(an.idiali  Securities 

Hfad  Office 

36  Toronto  Strict 

''ORO'    " 


(U 


O-^ 


fe 


*  31.790.000 
'    2.247.300 

Arthur  E.Kirkpatrifk 

tor  (Jnaih 

!:K'y  W.Baixl 

•  :5trinl  (iiMH^r^'lt 

M,iitager 

H.Kirkpatrk'- 
■Klian  St'rni 


templates    the    erection    of    a    hall.      Site 
purchased  at  cost  of  $12,000. 

St.  Hughes,   Que. 

Town  Council  contemplates  gravelling 
10  acres.  In  market  for  sand.  Sec- 
Treas.     W.  Melacon. 

Toronto,  Ont. 

Tenders  being  received  until  Jan.  4,  for 
repairs  to  dredge.  May  be  seen  in  Tor- 
onto Harbor.  Dom.  Gov't.  Dept.  Pub. 
Works,  Ottawa.  Sec.  R.  C.  Desrochers, 
Parliament  Bldgs..  Ottawa. 

CONTRACTS    AWARDED 

Dickie  Construction  Co.,  Ltd.,  Toronto 
have  been  awarded  the  general  contract 
for  $1S.000  addition  to  Victoria  Skating 
Club.  Molesworth.  West  &  Secnrd.  ar- 
chitects. 


FUNITED  ^ATFS  FlOaiTYgGUARANH 


Fires 

Mission   City,   B.   C. 

Hotel  destroyed  l)y  fire  at  loss  of  $10,- 
000.      R.    W.    Bryant,    owner,    will    prob- 
ably rebuild  soon. 
London,  Ont. 

Fire  destroyed  furniture  storehouse  of 
Alex.  Henderson,  432  English  street. 
Loss  $9,000.  owner  not  yet  decided  to 
rebuild. 

Hazenmore,   Sask. 

Pioneer  Grain  Co.  Ltd..  elevator  de- 
stroyed by  fire.  Loss  $8,500,  owners  will 
rebuild  shortly. 

Alabama    Passes    Improvement 
Bonds 

In  the  U.  S.  general  election,  two  con- 
stitutional amendments  were  passed  by 
the  State  of  Alabama  by  large  major- 
ities, which  make  available  considerable 
funds  for  public  works  construction. 
The  first  amendment  authorized  the 
state  to  lend  its  credit  to  the  State  Dock 
and  Harbor  Board  to  the  amount  of 
$10,000,000  for  the  construction  of  docks 
in  Mobile  Bay  The  work  will  proceed 
along  the  lines  followed'  by  Louisiana 
in  work  at  Ne\v  Orleans.  A  meeting  of 
the  Dock  and  Harbor  Board  has  already 
been  held  for  the  purpose  of  outlining 
a  construction  program. 

-Another  amendment  to  the  constitu- 
tion allows  twelve  small  cities  of  the 
state  to  issue  water-works  bonds  in  ex- 
cess of  the  present  debt  limit. 


Huge  Irrigation  for  South  Africa 

The  biggest  irrigation  works  in  South 
Africa,  and  second  only  in  the  whole  of 
Africa  to  the  Assuan  Dam  on  the  Nile, 
has  just  been  completed.  The  works  are 
known  as  the  Lake  Mentz  Conservation 
Works,  and  are  located  in  the  Sundays 
River  valley  near  Port  Elizabeth.  The 
union  government  financed  the  under- 
taking to  the  extent  of  £500,000  in  the 
interest  of  land  settlement  and  to  further 
development  of  the  agricultural  resourc- 
es of  the  union.  The  dam  impounds 
25,700.000,000  gallons  of  water  and  the 
area  submerged  is  4,900  acres.  Sub- 
sidiary works  lower  down  the  Sundays 
river  construted  by  private  enterprise  at 
a  cost  of  £000,000  consist  of  three  di- 
version weirs  and  canals  extended  over 
0(1  miles.  The  scheme  aims  at  inten- 
sive cultivation  under  a  permanent 
water  supply  of  an  area  over  40,000 
acres 


CASH 

YOUR 

DRAWBACKS 

by  furnishing 
our  Bonds 

Quick    Service 

Phone  Main  3476 


MacLean  Reports 
Cover  Canada 

MacLean  Building  Reports  will  give  you 
accurate,  advance  information  on  every 
building  and  engineering  contract  of  conse- 
quence in  the  Dominion. 

These  reports  are  issued  daily  and  reach 
subscribers  in  ample  time  to  bid  on  the  work 
or  submit  prices  for  the  machinery,  equip- 
ment,   materials   or   supplies   required. 

Subscriptions  may  be  placed  for  any  one 
city,  portion  of  a  Province  or  more  than  one 
Province.  Rates  range  from  $25  yearly  for 
the  smallest  cities  to  $500  yearly  for  the  entire 
Dominion. 

Hundreds  of  firms  are  deriving  much  fin- 
ancial benefit  from  the  use  of  MacLeaii 
Building  Reports.  Tell  us  what  territory  you 
cover  and  put  it  up  to  us  to  show  how  we 
can  help  you  get  more  business. 

Try  this  service  out.  The  result  will  please 
you.  Write  today  for  rates  and  free  sample 
reports. 

MacLEAN  BUILDINGREPORTS  Ltd. 

345   Adelaide   St.   W.       -  -       TORONTO 

119    Board  of  Trade  Building  -   MONTREAL 
325    Main    St.        -  -  -        WINNIPEG 

106   Winch    Bldg.        -  -        VANCOUVER 
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THE  JOHN  INGLIS  CO 

LIMITED 

ENGINEERS  AND  BOILERMAKERS 

ESTABLISHED  1860 


r 


n^^i"!  IT  DC!  ^^  ^^^  ^y^^  ^^^^^  ^^ 


suit  requirements. 


np  A  M'T/'CJ        stacks,    Water  Towers,    and    all 
1  rllX  IVi3^      classes  of  Steel  Platework. 


Engines  and  Pumps 


Marine, 
Corliss  and 
Pumping  Enx 
gines ;  Centrifngal  Pumps,  and  all  classes  of  Special   Machinery. 


Fint  class  workmanship— Best  quality  of  materials— Prompt  delivery 
Write  us  for  Prices,  Catalogues,  etc. 

Office  and  Works— 14  Strachan  Avenue,  TORONTO,  Canada 
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New  Air  in  the 
New^  Yeat 

Resolve  for  1923,  that  every 
building  you  touch  shall 
have  pure  air. 

Sturtevant  sales -engineers 
will  help  you.  Their  experi- 
ence is  varied.  You  can  re- 
view with  them  results  of 
installations  in  every  sort 
of  strudure.  You  can  profit 
by  what  others  have  proven. 

Send  for  folder  606,  and  at 
the  same  time  establish  con- 
tact with  our  service  organiza- 
tion— knowing  that  we  succeed 
only  as  you  succeed. 

B.  E  STURTEVANT  CO. 

OF  CANADA,  LTD. 

MONTREAL  GALT  TORONTO 


Moscow    in    Throes    of    Building    Boom 

Moscow  to-day  is  passing  through  a 
building  boom  more  active  than  any- 
thing of  the  kind  the  white-walled  city 
has    experienced    in    several    generations. 

Real  estate  improvement  has  been 
virtually  at  a  standstill  since  early  in 
the  world  war,  and  after  the  revolution, 
which  eventually  brought  the  seat  of 
government  back  to  the  ancient  capital, 
Moscow  became  one  of  the  most  crowd- 
ed cities  on  the  face  of  the  earth. 

This  fall,  however,  under  the  Soviet's 
new  economic  policy,  which  permits 
private  enterprise,  including  leases  on 
property  and  buildings  for  49  years,  the 
rush  to  gain  concessions  by  local  in- 
vestors began,  with  German,  French  and 
other  foreigners  also  clamoring  for 
privileges.  The  Government  itself  also 
has  improved  many  buildings. 

Hundreds  of  business  houses,  as  well 
as  fine  old  homes,  were  so  badly  dam- 
aged during  the  revolution  that  it  was 
necessary  to  rebuild  them.  Walls  ot 
scores  of  other  buildings,  ruined  by  fire, 
are  still  standing  in  various  parts  of  the 
city,  but  provision  has  been  made  for 
remodeling  most  of  these  next  spring. 

Store  space  is  in  great  demand,  due 
to  the  stimulus  given  by  the  resumption 
of  free  trade,  and  numerous  one-storey 
affairs  have  been  put  up  in  the  shop- 
ping districts.  They  resemble  the  stores 
erected  in  a  boom  town  in  Canada  or 
the  U.S.  Small  wooden  shacks  for  the 
retail  selling  of  books,  fruit,  clothing 
and  various  necessities,  have  been  built 
temporarily  here  and  there  throughout 
the  city,  but  these  will  be  pushed  aside 
with  the  resumption  of  trade  through 
the    ordinary    channels. 

Entire  blocks  have  been  cleared  for 
apartment  houses,  with  shop  space  on 
the  ground  floor,  and  thousands  of  men 
and  women — usually  more  wonlen  than 
men — have  been  employed  in  this  work, 
carried  on  with  great  speed  to  get  as 
much  done  as  possible  before  the  cold 
weather  begins,  when  all  outdoor  tasks 
of  this  kind  must  cease  until   spring. 

There  is  scarcely  a  block  in  Moscow 
these  days  upon  which  some  repair  work 
has  not  been  done,  or  a  new  building  of 
some   sort   erected. 


To  Electrify  30-Mile  Section  of 
Vera    Crux-Mexico    Railway 

Contract  for  the  electrification  of  30 
miles  of  track  on  the  Mexican  Ry.  Co 
Ltd..  between  Orizaba  and  Esperanza 
on  the  main  line  from  Mexico  City  to 
Vera  Crux  has  been  announced  by  the 
International  General  .Electric  Co.  The 
project  calls  for  the  expenditure  of  be- 
tween $2,000,000  and  $2,500,000  and  will 
be   financed   through    London. 

The  system  will  be  operated  by  3,000- 
volt  direct  current  which  will  be  sup- 
plied by  the  Pueblo  Tramway.  Light 
and  Power  Co.  from  hydro-electric  plant 
about  five  miles  from  Orizaba.  The 
present  contract  includes  ten  150-ton  lo- 
comotives, equipment  for  one  sub-sta- 
tion, overhead  conductors  and  acces- 
sories. The  ruling  grade  on  tlie  elec- 
trified section   will  be  4.7  per  cent 


To  Unify  Railways 
The  Free  State  government  has  de 
cided  on  the  unification  of  Irish  rail- 
ways in  either  one  or  two  groups.  Leg- 
islation with  this  object  in  view  will  be 
introduced  in  parliament  within  the  next 
six  months. 


Till':    (  O  X  T  R  A  ( :  T    K  ECO  R  D 


'J3  ulle  tjjm:  'J\[q  ^' 


<,OM_STee^ 


RAIL 
CARBON 


REIAL 
STRENGTH 


< 


HAMILTONQNI 


\o 


•/Il/TOM/TTIC  ■  PROTECTIOJSf- 

IF    YOU    DROP    A   PIECE   OF    TOOL  E>TE.E.\- o/T rf^£  r/icroemocJi 
ir I///LL  peoB/?dL/' decAff  8(/t  th/s  do£3  //or  co/Zo^j/?//  r^c  (/s£  .or  rooi  stccl. 

/r  Y^Ol/   B£//D    /?   /2/7/L-C'/f£BO//  B/)e    y//rH    /f  JEGK    /T  /3    U/fBL£.     TO 
d££//K,    B(/r  //tJTHEJZ    DOES    TH/S    CO//D£A^/f  TH£    B/J/Z . 

m£  £iAST/c  /.m/T  OF  /?  ^/L-D  STEEL  5/l/^  /s /ieoi/}/D 53,000  /bs.  fler  sg.  /nch . 
THE  ELASr/a  t/y/r/T  oe  ^  e/f/i-c/feao//^ s/^e  /s  //£.ll  o^es  50,000  /bs.par  sq. 
/nch    OS  ^//  //Vc:f/2£^S£.     OF  SO%  . 

SO/n£     £//a///££/23   I  I        D/D     Ybi/  £iF£/Z. 

y/JLL     TELL     yb(/  i  CO//S/DEG. 

THEr  H/fi^£  3££//  i  -i     ^  M^  )YH/)T      r/OlA-D 

e/f/L  -  C/fSBO/f  -.       A  i  A  .  4  A  ^^-4lafl^^^&  H/)PP£//' 

J)/Zo  ■■BVHKSSKii^^^^alJI^  /F    DB.OPPED 

BSOK£//'  (///DEB. 

,}/■  DOMINION     PARLIAMENT   BUILDING  OTTAWA  S/fi7/l./}e. 

-7-X<o  KAIL  c/iaaoN  STEEL  BARS  USED  FOR  r'nWn/Tj  o f/'<f? 

/  rVU  aeiNFORCING       CONCRETE  l^UJI  Ul  I  I  UJ1 0   K. 


TNE  BLO^  y/N/dH  3/Z£/?/rS     THE  e^/L—C/JeBO//   B/J/Z     lYbULD     ST/ZESS     THE 

M/LD    STEEL  B/fs  yJ/y^r  B£YO//'d   /ts  elpst/c  l//i^/t,  the     METAL 
WOULD    BE    PERMANENTLY    STRAINED    BUT    YOU 
DO  NT     KNOW     IT   Ji/Y'D    YoU/i    ///SPECTOe     Cy9//f  r/z/o    /T  0(/T. 
BE//o///(S   ///THE.    F/ELD  /S /I^OST  CO/rf/)fO//Lr^  DO//E  S)^  (///S/f/LlED   l/PBO/Z . 
(///Sn/LLED  LABO/Z    l?/)/ZELr   B£/?L/ZES    THfiT /?//r /)//0   £iY£eY  B/f/2  /i^l/ST    BE  ^^ 
BE//r  /?/SO(//fD    WE  /^//y/b/Z/L    SLOtVLY  ///  0/2DE/2   TO  fflLO//  THE  METAL    TO  FLO^. 
T//E  y/0/2D   YANK    /S  //OT  OEF///ED   ///  /YeBSTEG's    D/CTIOJ//i/ZY     Bl/T    /T 
/fl/GHT  iYERY  T/2C/LY     BE  DEF///^£D    /}S  THE  P/lEy7X.///a   /rJETHOD    E/l^PLOYEO 
BY  (/y/3K/LLED      L^BO/Z    ///    B£//0///cl     /2£///FO/eC//Ya    B^eS. 

Uf/OEe.  THe"Y  A\^V^"ArETH0O,  T//E  /r7/LD  STEEL  B/P/2  /S  PES^/P/Z'^t/TZ.Y' 
ST/2j^///'ED  ^//D  /S  so  E/r/BOD/EO  ///  THE  ST/S(/crr(//S£ , —  7-^£  HOOf^ 
/}T   T/JE    E//D     OF    •YO(//Z.     /SODS     /S     P£//a£/Z£D       (/S£L£SS. 

(///DER    THe"Y /\Hy<"  A7ET//0O     THE  /2/?/L-C/f/2BO//  E^/Z       B/ZEy^/TS    >Vj/b 
/S  T///20)Y^  OUT,  -y^Xo    yocT/Z     CO//T/2/?CTO/Z     SOOJ/'    SEES       TO    /T    TH/fT 
THE"y>fy/'K///'G"  STOPS. 

y/H/CH      DO     Y'OU   P/2EFE/Z.  '. 
AUTOMATIC     PROTECTION    OR    CONCEALED    DEFECTS.' 
y/E  //HYjE  EVE/zy    /^0D£/2//  FHC/L/TY    /?T   0(//Z     PLH/fT    FO/Z     SE//E>///a 
TO   yO(//2    SCHEDL/LE    y9//0    P/ZEF£JS    TO  SH/P    TH£    B^/ZS    T^O  YboT    CUT 
TO  LE//CITH,     T7?CSG£D    ./?//0     BBJ/T    /Z£/)OY    TO    O/ZOP     ///TO     TH£.      ^0/Zy>^3. 
yYE  PIZ/DE  Oc/fZSELY'ES    O/T  FAST    ////o   //CC(//Z/fT£     DEL/ /t/Z/ES . 
WHY    NOT     TRY     US    OUT  ? 

BllLETZV-X'S  -  THE  ■  SP£CIFlC/mO^- 
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Current  Prices  of  Building  and  Engineering  Materials 


Vancouver 

$3.70 
3.35 


CEMENT  (Delivered  on  job) :—                                                         Toronto  Montreal          Winnipeg 

Retail  lots  including  bags per  bbl.  $4.60                    $4.40                         $4.80 

Car  lots,  including  bags   per  bbl.  3.85                        3.68                            4.16 

Refund  on  bags   each  .20                        .20                             .20 

LIME  (Delivered  on  job):— 

Lump,  in  retail  lots   per  ton  14.30                    14.00 

Lump,  in  car  lots    per  ton  12.70**                  ll.OO 

Hydrated,  in  retail  lots    per  ton  20.00                    26.00 

Hydrated,  in  car  lots  per  ton  19.00                    21.00 

BRICK  and  TILE  (Delivered  on  job)  :— 

Common  face  brick  per  M.  24.00 

No.  1  dry  pressed  brick  per  M.  31.00 

No.  2  dry  pressed  brick  per  M.  29.00 

Enamelled  brick   per  M.  125        up  to 

Wire  cut  brick,  for  foundation  work   . .  .• per  M.  21.00 

Sand   lime  brick   per  M.  17.00 

Hollow  building  tile   per  M. 

Paving  brick  imported   per  M.  on  appl. 

Fire  brick   per  M.  60-95 

Fire  clay    per  ton  13-20 

STONE,  SAND  and  GRAVEL  (f.o.b.  cars  on  siding):— 

Crushed  stone,  2  in per  ton  2.05** 

Crushed  stone,  1  in.  and  under per  ton  2.31 

Crusher   run    per  ton  Z.ZOyi 

Rubble   stone    per  ton  2.45 

Gravel,  2  in.  screened   per  ton  2.05 

Gravel  1   in.  screened    per  ton  2.31 

Sand,    screened    per  ton  1.42J4 

Pit  run    per  ton  1.52 J4 

STEEL  and  IRON  (f.o.b.  warehouse):— 

Mild  steel  bars,  %  in.  and  heavier per  100  lbs.  3.25  base 

Bands  3/16  in.  and  lighter   per  100  lbs.  3.75    " 

Hoops per  100  lbs.  4.50    " 

Twisted  and  deformed  bars   per  100  lbs.  3.35 

Angles,  channels  and  tees  under  3  in per  100  lbs.  3.35 

Structural  shapes    per  100  lbs.  3.60  net 

Plates— J4   in.  and  heavier   per  100  lbs.  3.25  base 

Plates— 3/16    in per  100  lbs.  3.60   || 

Plates — 10   gauge    per  100  lbs.  4.15    ^^ 

Black  sheets — 28  gauge    , per  100  lbs.  5.10    ^^ 

Galvanized    sheets — 28    gauge    per  100  lbs.  6.20    ^^ 

Galvanized  Corrugated  sheets — 28  gauge   per  100  ft.  6.20 

Rivets     per  100  lbs.  ^.75  base 

Cast   iron   pipe    per  ton  60.00 

VITRIFIED  CLAY  PRODUCTS  (Delivered  on  job)  :— 

Sewer  pipe,     4  in per  ft.  .40                        .30 

Sewer  pipe,     6  in    per  ft.  .60                       .45 

Sewer  pipe.     Sin per  ft.  .80                        .70 

Sewer  pipe,     9  in per  ft.  1.00                        .85 

Sewer  pipe,  10  in per  ft.  1-20                      1.05 

Sewer  pipe,  12  in : per  ft.  ^-^O                      1.35 

Sewer  pipe,  15  in per  ft.  2.25                      1.80 

Sewer  pipe,  18  in per  ft.  3.00                      2.50 

Sewer  pipe,  21  in per  ft.  4.00                      3.00 

Sewer  pipe,  24  in per  ft.  6.00                      4.50 

Tile  wall  coping,     8  or     9  in   per  ft.  .60                        .50 

Tile  wall  coping,  12  or  13  in per  ft.  .90                        .75 

Flue  lining,  syi  x  SYi  in per  ft.  .70                        .60 

Flue  lining,  8}^  x  13     in per  ft.  1.00                         .90 

Chimney  tops   each  9.00             3.50-5.00 

Discounts 45  %  truck  lots  20  % 

50  %  car  lots  50  % 

CEMENT: — 'Discount  of  10  cU.  per  bbl.   in  20  dajrt.     Price  f.o.b.  cart  ii  $S.TS     ISttbiect  to  S%   dtKoaat. 
LIME:— •Discount  of  8%.     tBag  of  60  lb».     "Price  f.o.b.   cart  ii   $11.70. 
BKICK  AND  TILB— 'fcb.  plant 

STONE  SAND  AND  GRAVEL  :—*Wiwupe«  pricM  rabiaot  to  t%  aiMo  **T«roBte    prices    inclmito   talw   tax. 


.58  bu. 
13.80  ton* 
.60  bag* 
.54  bag*t 


2.70  bbl 
2.60  bbl 

30.00 

25.00 


16.00* 
30.00 
25.00 
230.00 
19.00 


100.00 

60-75 

15-16.00 


19.00 

36.00 

32.00 

185.00 


30.00 

70.00 


150.00 

50.00 

18.00 

8-12C.  per  ft.  105-240,00 

55.00  60.00 

85-100  80.00 

35.00**  22.00 


1.80 
1.90 

1.70 

1.50 
1.25 
1.2S 


2.45  yd.* 
2.75    " 
3.00    " 
15.00  cord 
2.45  yd. 
2.75    " 
1.90    " 
1.90    " 


$2.00   yd. 


3.25  base 

3.25  " 

4.25  " 

3.25  " 

3.75  " 

3.75  " 

3.50  " 

3.85  " 

4.00  " 

4.50  " 

6.00  " 

6.50  " 
5.50  base 
55.00 


4.35 
4.85  base 

4.20 
4.95 
4.75 
4.75 
5.15 
5.45 
6.50 
7.85 
7.70 
7.00  base 


$4.00 


4.00 
6.00 
6.00 
6.25 
6.50 
6.50 
8.25 
9.35 
8.25-8.50 


.3S 

.38 

.45 

.48 

.60 

.55 

.70 

.60 

.80 

.70 

1.00 

.85 

1.85 

.95 

2.45 

1.50 
1.90 

3.75 

3.10 
.50 
.60 

.55 

.40 

.65 

.75 

7.50 

4.50-6.00 

5% 

"Excluding  bagi 
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Climbing  out  of  a  Basement  up  a  20%  Grade 
on  Wet  Slippery  Clay 

ON  ROAD  Wheels, 
CAR  Wheels  or 
CATERPILLAR  TRACTION 
POWER  STEER  FROM  CAB 
SUPERIOR  TYPE 

OF  CATERPILLARS 
TWO  PART  HOIST  LINE 
THREE  LEVER  CONTROL 


THIS  SHOVEL 

IS  DIFFERENT 

"BUCYRUS" 

20  B 
BULLSEYE 

^4  Yard  Dipper 


Complete  Line  of 
EXCAVATING  MACHINERY, 
HOISTS,  MIXERS,  CRANES, 
LOCOMOTIVES,  DUMP  CARS, 
CRUSHERS,    SCRAPERS,   GRAD- 
ERS, ROLLERS,  ETC. 


Send  for  Bulletin  C2016  which 

describes  the  numerous 

exclusive  features  on 

this  shovel 

Convertible    to   Drag    Line   or 

Clamshell  or  ordinary 

Crane  Work 


"She    walked    right    in,    turned    right 
round  and  walked  right  out  again" 


MUSSENS  LIMITED 


Montreal 


Toronto 


Winnipeg 


Vancouver 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS—  cooiinaed 


Lumber  (Delivered  on  job): — 

Flooring,  1x3  and  4  in.,  clear,  E.  G.  fir per  M. 

Flooring,  1x3  and  4  in.,  clear,  F.  G.  fir per  M. 

Flooring,  No.  1  pine   per  M. 

Flooring,  No.  1  Spruce  per  M. 

Flooring,  birch  and  maple,  13/16  in.  clear per  M. 

Flooring,  plain  red  oak,  fi  in.  clear  per  M. 

V  joint,  1x3  and  4  in.,  Nos.  1  and  2,  clear,  fir  . .  .per  M. 

V  joint,  No.  1  pine  per  M. 

Pine,  1  X  4  to  12  in.,  common  rough  per  M. 

Pine,  2  X  4  to  12  in.,  common  rough   per  M. 

Hemlock,  2x4  to  12  in per  M. 

Fir,  1  X  4  to  12  in.  No.  1  common,  D  1  S  per  M. 

Spruce,  1  and  2  x  4  to  12  in per  M. 

Timbers,  fir,  10  x  10  in.  and  up   per  M. 

Lath,  No.  1  white  pine   per  M. 

Lath,  M.  R.  spruce   per  M. 

Shingles,   XXX   B.C.   cedar    per  M. 

XX  B.C.  cedar   per  M. 

N.B.   extras    per  M. 

N.B.    clears    per  M. 

Pine  casing    per  M. 

Fir    casing    per  M. 


Toronto 

Montreal 

Winnipeg 

Vancouver* 

100.00 

60.00 

84.00 

55.00 

75.00 

65.00 

56.00 

30.00 

70.00 

80.00 

64.80 

45.00 

40.00 

39.60 

130.00 

110.00 

152.00 

200.00 

130.00 

125.00 

140.00 

265.00 

75.00 

60.00 

56.00 

30.00 

70.00 

85.00 

63.00 

43-58 

45.00 

63.75 

50/55 

70.00 

36.00 

40-42.00 

40.00 

36.00 

11.50-18.75 

40-50.C0 

50.00 

36.00 

11.00-13.50 

41/46 

45-35 

36.00 

65.00 

58.00 

47.00  base 

17.-22.00 

14.00 

12.00 

12.00 

10.00 

8.50 

10.00 

7.00 

6.35 

5.00 

5.25 

3.40 

5.00 

4.25 

3.75 

1.90 

6.50 

6.75 

6.00 

5.5C 

1  ct.  per  in. 

95.00 

108.00 

55.00 

1  ct.  per  in. 

100.00 

108.00 

PAINTS,  OILS,  COLOURS  (delivered):— 

White  lead  ground  in  oil,  less  than  ton  lots   per  cwt.  14.00  13.35  14.85  15.80 

Red   lead,   dry,   small   lots    per  cwt.  17.00  9.56  22.00  22.00 

Putty    in    bulk    per  cwt.  6.70  3.75  5.50  9.25 

Steel  sash  putty  in  bulk   per  cwt.  7.80  6.00  8.75  7.75 

Boiled  linseed  oil,  in  bbls per  gal.  1.10  1.04  1.13  1.28 

Raw  linseed  oil,  in  bbls per  gal.  1.13  1.02  1.10  1.85 

Turpentine,  in  bbls per  gal.  8.15  1.95  8.15  1.60 

Mortar  Color,  maroon,  in  bbls per  lb.  .08J4  .06  4/5     6.45  per  cwt. 

Mortar  Color,  black,  in  bbls per  lb.  .08  .06  1/5  .45 

PLASTER  (Delivered):— 

Hard  wall  plaster,  sanded  per  ton  13.50  16.00  85.00  30.00 

Plaster  of  paris,  in  bbl.  lots  per  bbl.  6.00  5.36  1.60  bag*  ,7.60 

Plasterers'    hair    per  bag  2.50           7}4  cts.  per  lb.  1.00  bu.  1.60 

LABOR:— 

Bricklayers   per  hr.  1.00  .80-.90  1.16  1.06J< 

Structural  Iron  Workers  per  hr.  .86  .50-.76  1.86  1.00 

Plasterers    per  hr.  1.00  .80  1.06  1.06J4 

Hoisting    Engineers    per  hr.  .70-.80  .50  .90-1.10  1.00 

Plumbers  per  hr.  .90  .60-.76  1.00  .90 

Carpenters per  hr.  .80  .65  .90  M}i 

Painters  per  hr.  .76  .55-.«6  .80  .81J< 

Electrical   Workers   per  hr.  .80  .86  .70-  .90  1.00 

Roofers    per  hr.  .66  .86  .90 

Laborers    per  hr.  .40-50  .30  47^-55  .60-.56J< 

Sheet  Metal  Workers   per  hr.  .75  .90 

LUMBER: — ♦Owing  to   the  general  unstable  condition  of  the  present  lumber  market.  Vancouver  dealers  refuse  to  quote  any  prices  at  all  especially 

for  Prairie  or  Eastern  publication.  The  prices  are,  moreover,  fluctuating  from  day  to  day.  Such  prices  as  we  quote  are,  therefore,  averages 
and  not  standard. 

PLASTER  'Including  bags. 


Hamilton-Gait 
Proviitcial  Highway 


Provincial  Contracting  Company  Limited 

General  Contractors 

24  Adelaide  Street  West 

TORONTO 


THK    CONTRACT    RKCORD 


iss 


Wettlaufer  Brick  Presses  and  Mixers 

— the  recognized 
standard  of 
the  industry 

CONCRETE  AND  ROAD 
MACHINERY 

Crushers,  Hoists,  Rolls, 
Pavers,  Loaders,  Graders, 
Brick,  Block,  Tile,  Sewer 
Pipe  Machines,  Etc. 


Powar  Brick  Presi 


lf*d«    in     Canada 

Write  for  our  lat- 
est   Catalogue. 


Wettlaufer  Biros.  Ltd. 

178  Spadina  Are.,  Toronto 


Write  us  for  Catalogfue  and  Prices 

Dominion  Concrete  Co.  Limited 

KEMPTVILLE  ONTARIO 


Sewers 


and 


Culverts 


built  from 


Our  Concrete 

give  maximnm  service 
at  minimum  cost 

(LARGK  STOCK  ON   HAND 
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E.  G.  M.  CAPE  &  CO. 

Engineers  and  Cpntrqctgta 

Ettinwtei  and  "fendert  FumUhed  ofa 
»li.  cltti«e.»     of     GpMtt-uetion     Work 

General    Building    Construction 

He*d  Olfiee  : 

920  NEW  BIRKS  BLDG.        PHILUPS  SQUARE 
MONTREAL 


Prepared 
Tracing  Papers 


Superior 
Tracing 
Papers 


"Vellum"  No.  V-110  Cream  Tint,  "Vellum"  No.  V-120 
Natural  Tint,  "Veltex"   No.   V-140   Blue  Tint. 

NOT  AFFECTED  BY  WATER  OR  VARYING 
ATMOSPHERIC  CONDITIONS 
and  therefore  superior  to  tracing  cloth,  as  drawings  to 
scale  remain  accurate  indefinitely. 

INK,  PENCIL,  CRAYON,  OR  WATERCOLORS 
MAY  BE  USED 
Fast,  sharp  prints  by  any  process. 
A  heavy,  strong,  and  exceptionally  transparent  paper 

UNEQUALLED  FOR  ERASING 
Does    not  deteriorate    with  age    and  will   not  become 
brittle.     Supplied  in  rolls  on  large  diameter  cores,  so 
that  it  will  lie  flat  on  the  board.     Sheets  cut  to  order. 

ORDER  THROUGH  YOUR  DEALER 
Samples  on  request  from  the  manufacturer 

GEORGE  VINCENT 


49  West  43rd  St. 


NEW  YORK  CITY 


CLIMBS     grade;     a* 

«teep  as  30  per  cent. 
( englneer'a  mea»nre- 
mcnt). 

POWER  STEERING 
from  the  cnb.  No  man 
needed  on  the  grround. 
COMPLETE  LUBRI- 
CATION which  gives 
S  r  e  a  t  e  r  speed  and 
more  power. 


Excavating  men  tell  us  "  It  is  the  greatest  Im- 
provement in  excavating  machinery  in  the  past 
10  years."  We'll  be  glad  to  send  you  more 
information  about  the  Erie  caterpillar  type 
mounting.    Just  write  for  Bulletin  C-6o. 

Erie   Steam  Shovel  Co.,  Erie  Pa.,   U.b.A. 


Moves  over  ttoit 
aa  1  muddy 
ground  without 
planking. 


am 


^evolvin^ 
Shovels 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diameter 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  diameter 

1S51    Granville  Street  Vancouver,  B.C. 


Asbestos   Fibre 

—LIQUID— 

Roof    Cement 

Protect  your  roofs  against  the  ravages  of  the 
weather  by  coating  them  with  this  specially 
prepared  waterproof,  acidproof  and  rustproof 
product.  It  is  adapted  to  all  metal,  felt,  rubber 
or  gravel  roofs  and  sidings.  Comes  in  black, 
red  and  green  color,  ready  for  use.  Easily 
applied.     Will  not  run. 

Asbestos    Fibre 

— PLASl  IG— 

Roof    Cement 

is  an  ideal  material  for  weather-proofing  old 
and  leaky  roofs  of  every  type.  It  is  economic- 
al, easily  applied  and  lengthens  the  life  of  the 
roof.  Also  adapted  to  water — and  darnp- 
proofing  basements  and  concrete  walls,  sealing 
leaks  in  gutters,  culverts,  drains,  boat  bottoms, 
etc.  Special  prices  to  contractors. 
Write  for  particulars. 

The  R.  W.  DAVIDSON  Co. 

PETERBOROUGH,  ONT. 


Tenders 

A  few  dollars  spent  in    advertising 
your  proposals  in  the 

Contract  Record 

and  Elngineering  Review 

would  result  in  additional  competition 
which  might  save  your  city  or  town  or 
your  client  many    hundreds    of  dollars 
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One  of  the  8  Plymouth  Gear  Drive  Locomotives  owntd  by  Carpenter  Construction  Co.,  Terre  Hiute,  Ind. 

Announcing  the  Plymouth  4  Speed 
Gear  Drive  Gasoline  Locomotive 


No  part  of  an  Industrial  Locomotive  is  o 
No  matter  how  good  or  powerful  the  Engine  o 
through  the  Transmission.     It  can  be  either  t 

When  we  designed  the  7  ton,  4  speed,  PI 
Transmission  our  first  consideration.  We  ha 
transmissions.  Not  until  after  long,  hard  ar 
that  showed  this  Locomotive  would  develop  a 
sanded  rail — were  we  satisfied  with  this  Trans 


f  more  vital  importance  than  its  Transmission, 
r  Power  Plant  all.  power  must  be  transmitted 
he  strongest  or  weakest  link. 

ymouth  Gear  Drive  Locomotive  we  gave  the 
ve  spent  years  in  the  study  and  experiment  of 
d  grueling  tests  in  actual  road  work — tests 
nd  maintain  a  drawbar  pull  of  5250  lbs.  on 
mission. 


There  must  be  reasons  for  this  remarkable  performance.    There  are. 

1.  Transmission  has  exclusive  feature  of  a  final  driving  gear  and  shaft  housed  in  the 
gear  case  compounding  the  ratio  of  the  other  gears. 

2.  All  gears  unusually  large  and  massive,  final  driving  gear  being  145^"  in  diameter 
by  4"  face.     Other  gears  2"  and  254"  face  of  large  diameter. 

3.  All  Gears  made  of  alloy  hardened  steel,  mounted  on  extra  heavy  shafting  and  ball 
bearings. 

4.  Gears  that  are  driving  are  the  only  ones  in  mesh. 

5.  No  Jack  Shaft  required. 

6.  No  Jaw  Clutches. 

7.  Driving  Sprockets  on  same  horizontal  plane  with  axles. 

8.  Only  two  short  Drive  Chains — both  extra  heavy. 

9.  All  Ball  Bearings  inside  of  Gear  Case,  from  which  they  are  lubricated. 

10.  Clutch  has  nine  driving  discs  faced  on  each  side  with  non-burnable  facings.     Very 
smooth  in  action. 

Plymouth  Gear  Drive  Locomotives  are  not  an  experiment.  They  have  been  tried,  tested 
and  proved.  They  are  at  work  in  road  construction,  quarries,  sand  and  gravel  pits  and  in- 
dustrial plants — and  the  numerous  repeat  orders  attest  the  exceptional  service. 

See  the  Plymouth  Gear  Drive  at  the  Good  Roads  Show,  Chicago — Jan.  15-20 — or  write 

for  literature. 


The  Pate-Root-Heath  Company 

Plymouth,  :-:  Ohio 
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Structural  Steel  and  Bridges 


We  build  and  erect  all  kinds  of  Structural 
Steel  Bridges,  Roof  Trusses,  Bank  and 
Office  Railings,  Stair  Work,  Elevator 
Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 
Beams,   Column  Sections,  Angles,  Tees, 
Plates,  Bars,  Checkered  Floor  Plates,  etc. 

Annual  Capacity  18,000  Tons 


Building    No.    10    of    the    Plant    of    Durant    Motors    of    Canada 
Ltd.,     at     Leaside,     Ont.,     measuring     801     feet     by     130     feet. 


McGregor  &  Mclntyre^  Limited 


1139  Shaw  Street 


TORONTO,  CAN. 


Lowest    Rate 

per  Interested  Read 

Direct  your  advertising  to  the  real  buyers — the 
readers  of  business  and  technical  publications. 
When  you  advertise,  do  you  appeal  to  single 
purchase  customers  or  to  the  merchant  or  jobber 
who  buys  in  quantities?  It  is  cheaper  to  reach  the 
quantity  buyer  than  the  single  purchase  customer 
because  we  publish  business  papers  with  the  lowest 
rate  per  interested  reader. 


Hugh  C.  Maclean 


Electrical  News,    Contract  Record  and   Engineering   Review,  Canada      ^ww^ 
Lumberman,  Canadian  Woodworker,  Footwear  in  Canada,   Commercial     ^1t  * 


I3|  |L%||^  A^i^MQ  '^"^  Retail  Merchants'  Review,  Furniture  World,  Western  Lumberman, 
'     WWIiV*OI  IV^I  lO    Western  Canada  Coal  Review,  Western  Canada  Contractor  and  Builder. 


4 

v^/ 


VANCOUVER 


TORONTO 


NEW  YORK 
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"Very  Pleased  with  the  Results"— 

Says  City  Engineer  of  Hami/foti,  Out. 


Buckeye  Owners  Say: 

"During  the  season  we  dug 
40,000  feet  of  trench  24" 
wide  and  8'/i  feet  deep  and 
we  felt  that  the  machine  had 
paid  for  itself  after  30.000 
ft." — Commissioner  Johnson, 
of  Saginaw.  Mich. 
Used  his  Buckeye  for  two 
years.  Repair  cost  less  than 
$175,  and  the  Buckeye  is  as 
good  as  new — Clem  E.  Rat- 
cliff,  Kingman.  Ind. 
"With  good  digging  free  from 
stone  and  boulders  our  Buck- 
eye would  dig  as  much  as 
60  men.  With  the  soil  we 
have  we  6gure  it  will  aver- 
age 26  men.  We  dig  in  clay, 
shale,  gravel  and  macadam 
roads." — City  of  Syracuse, 
N.Y.,    Bureau   of   Water. 

You,  too,  can  save  with  a 

Buckeye 

Let  u<  thow    you    how 


"Very  plea.sed  with  the  results  it  has  given.  It  is  a  great 
saver  over  hand  labor,"  says  E.  R.  Gray,  City  Engineer  of 
Hamilton,  Ont. 

His  Buckeye  4-A  will  dig  more  ditch  than  50  men,  any- 
where— any  time.  Ko  "off"  days — no  complaints.  Buck- 
eyes just  work  an<l  work,  steadily  and  at  low  cost. 
For  18.  21  and  24  inch  trench  up  to  6>^  feet  deep  you  can't 
heat  a  Buckeye  4-A  for  big  yardage  at  low  cost.  Other 
sizes  and  types  for  every  use. 

Let  us  show  you  how  Buckeyes  will  save  for  you. 
Send  for  the  Buckeye  Bulletins. 

The  Buckeye  Traction  Ditcher  Co. 

Manufacturers  of  Trench  Excavators  (both  Wheel 
and  Chain-and' Bucket  Types),  Concrete  Breakers. 
Pipe-Line  Trench  Kxca\-ators,  Tile  and  Oi«cn 
Ditchers.  Back  Fillers,  Pipe-Screwing  Machines, 
Curb    Diggers   and    Clay    Diggers. 

Findlay,  Ohio 

Branch   Sales  and   Service  OfBcc: 

J.  W.  Sands, 

Chathain.  Oiit.irio 

Salc^    KcpresenLitivr  : 

The  General  Supply  Company  of  Canada,  Ltd., 
85  Water  Street,  Winnipeg,  Manitoba 
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BENEDICT  STONE 

Mount  Royal  Hotel,  Montreal 

Ross   and   Macdonald,   Architects 

Canada  Cement  Company  Building,  Montreal 

Barrott   and    Blackader,   Architects 

Medical  Arts  Building,  Montreal 

Ross  and    Macdonald,  Architects 

CANADIAN  BENEDICT  STONE,  LIMITED 

Canada  Cement  Company  Building,  Phillips  Square,  Montreal 


Rounds 


Reinforcing 

BARS 

Squares 


Twisted 


We  carry  stock  of  all  lengths  and  can  make  prompt 
shipments. 

also 
Bolts  Nuts  Rivets  Wire  Wire  Nails 


Canadian  Tube  &  Steel  Products,  Limited 

Works:    Lachine  Canal,  MONTREAL 


Building  Tile 

Field  and  Drain  Tile 

Famous    Denison    load    bearing   ever- 
lasting Tile  at  money  saving  prices 
any  season  of  the  year. 


Erie  Clay  Products,  Ltd. 

Box  810 

Simcoe  -  Ont. 


Toronto  Representative: 

H.  A.  J.  Aldington, 

Manning  Arcade 


DEPARTMENT  OF  LABOUR 

BOILER    INSPECTION    NOTICE 

Excerpt  from  Regulation*  for  the  CorutrucHon 
and  Inspection  of  Boitert 

Section     300 

No  Boiler  which  has  been  in  use  for  two  or  more  seasons  shall  be 
sold  or  exchanged  for  subsequent  use  as  a  Boiler  unless  it  is  ac- 
companied by  an  inspection  certificate  issued  by  the  Department 
within  one  year  preceding  the  date  of  such  sale  or  exchange.  The 
allowable  working  pressure  for  such  Boiler  shall  be  detennined 
by  the  Inspector  from  the  formulae  contained  in  the  regulations, 
with  sucli  deductions  in  pressure  for  depreciation  as  the  In- 
spector's judgment  shall  dictate. 

The  travelling  expenses  in  connection  with  the  inspection  of 
Boilers  sold,  exchanged  or  extensively  repaired,  must  be  paid  by 
the  owner  or  purchaser  of  such  Boilers,  together  with  the  in- 
spection fee  of   five  dollars. 

All    communications    should    be    addressed    to    the     Steam     Boiler 
Branch,    Department    of    Labour,    Spadina    Crescent. 
HON.   W.  R.   ROLLO, 

Minister  of   Labour, 
D.  M.  MEDCALF,  Chief  Inspector  of  Steam  Boilen. 
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Cyclone  Churn  Drills 

The  No.  14  Cyclone  Blast  Hole  Drill  is  a  machine 
especially  designed  and  constructed  for  drilling 
blast  holes  in  quarries,  open  pit  mines  and  for 
heavy  rock  excavation.  Built  in  two  sizes  in 
both  traction  and  non  traction  types  with  gas- 
oline, electric  or  steam  power.  Covered  in  our 
Catalog  B-45. 


For  Blast  Hole,  Water,  Shallow  Oil 
and  Gas  Well  Drillling  and  Mineral  Testing 

Cyclone  Well  Drills  are  built  in  5  sizes,  capacities 
200  to  2000  feet  and  in  both  traction  and  non  trac- 
tion types  with  gasoline  or  steam  power.  Will 
operate  cable  and  hollow  rod  drilling  tools,  the 
latter  by  either  the  self-pumping  or 
jetting  process.  Well  Drills  are  de- 
scribed in  our  Catalog  A-70. 


The  Sanderson-Cyclone  Drill  Co.,  Orrville,  Ohio,  U.S.A. 

Mutsent  Ltd.,    Cainadian  Repretontativet  —  Montreal,     Toronto,     Winnipeg    and    Vancouver 


Hoisting  Equipment 

Pride  of  possession  distinguishes  owners  of 
Clyde  Big  Out-Door  Equipment 

Built  to  fixed  quality  standards  by  highly  special- 
ized workmen,  it  will  more  than  meet 
your  demands. 
Information  cherrfulhj  given 
about  any  portion  of  the  Clyde  Line, 


<CLYD£> 


Clyde  Iron  Works  Sales  Company 

DULUfH,  MINN.,  U.  S.  A. 


»JEW  YORK 
CHICASO 


Sole  Distributors  for  Clyde  Iron  Works 

NEW  ORLEANS  SEATTLE  CINCINNA'D 

JACKSONVILLE  PORTLAND 


WAREHOUSE  MATERIAL 

Steel     Plate,     Bars    and    Shapes 

Engineers,  Fabricators 

and  Erectors  oj 

Steel  Buildings,  Bridges  etc. 

STANDARD 
STEEL  CONSTRUCTION  CO.,LTD. 


WellanJ 


Onta 


no 


CANADA  IRON  FOUNDRIES,  LIMITED 


CAST  IRON  PIPE 


•CAST  IRON   PIPE    h*.  the 

Greatest  Reaiatnnce 

to  Corrosion." 


BEU  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE:  SPEOALS  and  CASTINGS  of  all  kinds:  CAR  WHEELS 

HEAD  OFFICE:  Works  at 

Mark  Fisher  Bids.,  Montreal 


Fort  William.  Ont.,  St.  Thomas.  Ont. 
Hamilton,  Ont.,      Three  Rivers,  Que. 
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J.    G.    Allin,    President 


[une«   A.    Thonuon,    Vice-President 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO 


LIMITED 


MANUFACTURERS   OF 

Flexible  and  Flange  Pipe 
and  Special  Castings 

Flanged  Ts.,  Bends,  etc.,  made  to  any 

specification.  for  Water,  Gas,  and  Culvert 

Western  Representatives:  Bissett  &  Webb,  Umited,  Winnipeg,  Man.  HAMILTON,  ONT. 


3  inches  to  60  inches  diameter, 


For  Sale 

Electric  Travelling  Cranes  & 
Steel  Crane  Runways 


STEEL  CRANE  RUNWAY— 382  ft.  long;  height  of 
columns  30  ft;  weight  about  150  tons.  Used  for 
15-ton  Crane  80  ft.  span. 

1— CLEVELAND  ELECTRIC  TRAVELLING 
CRANE  80  ft.  span;  capacity  15  tons.  At  present 
in  service  on  the  above  Runway. 

STEEL  CRANE  RUNWAY— 220  ft.  long;  height  of 
columns  23  ft.  Also  22  additional  Girders  each  20 
ft.,  without  coKimns,  sufficient  to  extend  Runway 
220  feet  additional.  Total  weight  atjout  50  tons. 
Used  for  7j4-ton  Crane  70  ft.  span. 

2— CLEVELAND  ELECTRIC  TRA  V  E  L  LI  N  G 
CRANES — 37  ft.  span;  one  15-ton  capacity,  and 
one  10-ton  capacity,  without  Electrical  Equipment. 

Ask  for  prices  and  further  particulars,  also  a  complete 
list  of  our  second  hand  machinery. 

The  Maritime  Bridge  Co., 

Limited 
New  Glasgow,  Nova  Scotia 


W.  J.  McAuliffe  &  Co. 

ENGINEERS  &  CONTRACTORS 

ROAD  WORK 
EXCAVATION 
CONCRETE 
CONSTRUCTION 


85  Colbeck  St.      Toronto 


Phone  Main  3315 
Et'o*.   Parkdale  360 W 


Welland  Ont. 


Phone  314 


Cleans  Sewers  for  2  to  3c.  per  Lineal  Foot 


The  TURBINE  SEWER  MACHINE  is  the  only  water 
turbine  with  cutting  blades  that  will  clean  the  top.  bottom 
and  sides  in  one  operation. 


Our    sewer    rods    are 

non-buckline  and  will 
float. 


50  pounds  of  water  pressure  delivers  8  H.P. 
to  the  cutting  blades  which  revolve  at  about 
the  same  speed  as  an  electric  fan. 

The  Turbine  Sewer  Machine 

has     cleaned     sewers     that     have     been     totally 


clogged    for    years — and    the    cost    is    surpris- 

'.ngly    low. 

Every  city  should  own  a  TURBINE — 
Cleans  sewers  from  6  to  36  inches  in  diam- 
eter. Write  for  our  illustrated  booklet  on 
Sewer    Cleaning    Equipment. 


Turbine  Sewer  Machine  Co.,  195  Eleventh  St.,  Milwaukee,  Wis. 

Canadian    Representatives;      General    Supply    Co.,    Ottawa,    Ont. 


■<  >  l<  u 


BOOKS 

for  Engineers 
and  Contractors 


I 


The  following  Books  are  Offered  tubject  to  Pre- 
vious Sale: 


"Elasticity  and  Strength  of  Materials  Used  in  Enpneering 
Construction," — Section  1,  by  C  A.  1*.  Turner,  ('.  I**.  Minnca- 
lirilis.      Just    i>ubli«htd, — price    $r».0(). 

"Hand  Book  of  Hydraulics."  by  Horace  Williams  King 
1st  edition  published  by  McGraw-Hill  Book  Co.,  Inc.  424 
pages.      Price    $.3.60. 

"Handbook  of  Building  Construction,"  by  George  A.  Hool  and 
Nathan  C.  Johnson.  Two  volumes,  (not  sold  separately), 
1474  pages,  illustrated.  Published  in  1020  by  McGraw- 
Hill   Book  Company,  Incorporated.      Price  $12.00. 

"Operation  and  Maintenance  of  Irrigation  Systems,"  by  S.  T. 
Harding.  First  edition,  published  in  1917  by  the  McGraw 
Hill    Book    Co.      271    pages,    illustrated.      Price    »2.80. 

'Practical  Road  Building,"  by  Charles  E.  Foote.  Just  pub- 
lished by  David  McKay,  295  pages,  illustrated.  Price  $1.00. 

"Relief  from  Floods."  The  Fundamentals  of  Flood  Prevention, 
Flood  Protection  and  the  means  of  determining  proper 
remedies.  By  John  W.  Alvord  and  Charles  B.  Burdock. 
First  edition,  published  in  1818  by  McGraw-Hill  Book 
Company,    Inc.      17Q    pages,    illustrated.      Price    $2.00. 

"Steel  Bridge  Designing,"  by  Melville  B.  Wella.  C.E.  Published 
by  Myron  C.  Clark  Publishing  Compai*;  in  1913.  260 
pages,  illustrated.      Price  (2.00. 

"The  Engineering  Index  lor  1910"  -  recently  poblished  by  the 
American  Society  of  Mechanical  Engineers,  686  page*. 
price  $6.00. 

"Use  oi  Water  in  Irrigation,"  by  Samnel  Fortier.  Published  in 
1010  by  McGraw-Hill  Book  Company.  200  pages,  lUus 
trated.      Price  »2.00, 

"Tlse  of  Water  in  Irrigation,"  by  Samuel  Fortier.  Second  edi 
tion.  Published  by  McGraw-Hill  Book  Company,  1916.  828 
pages,    illustrated.       Price    $2.00 

"Water  Purification."  by  Joseph  Ellms  Published  in  1917  by 
McGraw-Hill  Hool<  Company.  480  pages,  illustrated 
Price    $B  (n, 

"Collected  Papers  On  Acoustics,"  by  Wallace  Clement  Sabine 
iust  published  by  the  Harvard  University  Press.  Price 
$1.00  280   pages,    illustrated. 
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847  Adelaide   St  West,     Toronto,  Out. 


FOR   SALE 


1 — 20  ton  bucket  operating  8  wheel  Industrial 
1J<2  yard  bucket  50  foot  boom  and  20  foot 
extension. 

1  — 15  ton  wheel  Brown  h<i->t  4«  >'<•■.'  'xmih  buc- 

ket operating. 
1 — +  wheel  single  <lrum  standard  gauge  l^oco- 
motive  Crane. 

2  -72  X  18  H.R.T.  boilers  140  lb.  working  pres- 

sure complete. 

1 — 72  X  20  H.R.T.  complete  with  front  and  fit- 
tings. 

1 — Vertical  25  h.p.  100  lbs.  working  pressure. 
1  — Vertical  20  h.p.  100  lbs.  working  pressure. 
1 — Vertical.  12  h.p.,  125  lbs.  working  pressure. 
^ — Marion  shoxcls  2'S  yard  -  2  yard  an<l  I'j 
yard. 

Railroad  tracks  nearly  new. 
1  — 18 — B  Bucyrus  %  yard  on  traction  wheels. 
1 — Type  B  Erie  ^  yard  on  traction  wheels. 
2 — Type  O  Thew  5^  yard  on  traction  wheels. 
1 — Type  O  Thew  Electric  nearly  new. 
500— Tons   56   lb.      Relaying   Rails    with    .\nglc 

bars. 
200 — Tons   45    lb.      Relayinsj    Rails    with    .\nglc 
bars. 
20 — 12  yard  Western  .\ir  Brake  .\ir  Dump  cars 

26'  bod)'. 
11  — 12  yard  Western  .\ir  Brake  19"  body  steel 
lined  bottom. 

20     4  yard  Western  36"  Gauge. 
20—4  yard  K  and  J  36"  Gauge. 

1 — 12    X   12    Ingersoll    Rand    Belt    Driven  air 

compressor. 
1  —Sullivan  Compound  1500  ft)ot  nearly  new. 
,^  — I.(>c,iin(>tives  .Vi"  Gautre. 

T.  J.  McGOVERN 

505  Lumsden  Bldg.,    Toronto,    Phone  Main  2033 
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ENAMELED  BRICK 
FOR  EXTERIORS 

For  exteriors  there  is  nothing  more  attrac- 
tive than  our  Enameled  Briclc  in  Mottled 
effects  which  we  can  furnish  in  endless 
variety,  or  plain  white  can  also  be  used 
to  advantage. 

Year  after  year  buildings  faced  with  our 
product  are  cleaned  by  the  simple  and  in- 
expensive process  of  washing  down  with 
caustic  soda  and  water. 

Five  or  twenty  years  after  erection  a 
building  so  cleaned  is  to  all  outward 
appearances  a  new  structure. 

Our  Quality  is  unexcelled.  Our  prices 
most  reasonable. 

For  thirty  years  our  product  has  given 
universal  satisfaction  for  exteriors — in- 
teriors— courts. 

American  Enameled,  Brick 
&  Tile  Co. 

Manulacturers     of     Enameled     and 
Dealer!  in  Face  Brick  of  all  Colors 

52  Vanderbilt  Avenue,  NEW  YORK 


e     Br<ck. 
Textures. 


"^^ 


Ever  see  a  shovel  "fly"?    Neither  have  we,  but — 

We  sure  make  the  Shale  "Fly"  with  the 
above  'Type  "O"  Thew  Electric'  at  the 
olant  of  the  Milton  Pressed  Brick  Co.,  Ltd. 

Write  today  for  YOUR  Bulletin  of  a  Thew — 
Steam — Gasoline  or   Electric 

Wilson  Equipment  Company 

TORONTO 
117  Wellington  West     Phone:  Adelaide  8069 


Woikk  at 'AalkeiYlLc.  Ontario 


When  placing  your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with  us. 


MADE  IN  CANADA 


Strong,  Substantial  and 
Modem  Designs. 
Prices  right. 
Write  for  prices  and  see. 


VALVt-HYDRANT  MANUFACTURERS 

WALKERVIUE,ONT. 


TH  P.    (  OX'I'R  \( 


,  {   ( t  Is-  h 


W.  C.  LEITCH 

Vice-PraiU«Bl 


JAMES  LAURIN,  C.E. 
Prstidaat 


J.  EMILE  VANIER,  C.  B. 
S«c.-Tr«a«. 


Montreal  Crushed  Stone  Company,  Limited 

Plant  at  St.  Vincent  de  Paul,  P.Q..  on  River  de>  Prairies,  opposite  Montreal 

Largest   Plant   in   CANADA   and   the  most   up-to-date  in  the  World 

CAPACITY  4000  TONS  A  DAY 
All  Sizes  and  Grades  of  the  Best  Hard  Lime  Crushed  Stone  Produced 

MAIN    OFFICE :  590  Union  Avenue  MONREAL,   P.  Q. 


The  Canadian  Bridge  Co.,  Limited 


Main  Office  and  Works: 


Walkerville,  Ontario 


Designers,  Manufacturers  and  Erectors  of 

STRUCTURAL  STEEL  WORK 


Railway  and  Highway  Bridges 
Locomotive  Turntables  and  Train  Sheds 
Office  Buildings  and  Manufacturing  Plants 
Crane  Girders  and  Runways,  Coal  and  Ore  Hand- 
ling Bridges 


Grain  Elevators,  Storage  Bins  and  Conveyor  Brid<aa 

Tank  and  Plate  work,  of  all  kinds 

Blast  Furnaces,  Ore  Bins,  Coal  Bins 

Lock  Gates,  Regulating  Gates,  and  Peastocka 

Plain  Structural  Material  famished  from  stock 


An  adequate  engineering  ata£F  is  prepared  to  advise 
and  to  co-operate  with  prospective  clients  by  furnish- 
ing specifications,  designs,  estimates,  reverts  amd 
tenders. 

Special  Attention  Given   to  the  Design   and  Manufacture   of 

ELECTRICAL  TRANSMISSION  TOWERS 


New  Birk*  Building,   MONTREAL,   P.  Q. 


SaUt  Offii^: 


Huron  St  Erie  Building,  WINNIPEG,   MAN 


Tagler  Building.  EDMONTON,  ALBERTA. 


That  Flooring  Job— 

What  materials  will  you  use? 

"Empire  Brand"  Hardwood  flooring 
will  insure  it  being  a  first  class  job, 
satisfactory  to  yourself  and  the  cus- 
tomer. We  can  supply  it  in  Maple, 
Birch,  and  Plain  and  Quarter  Cut  Oak. 

Quick  Delivery 

J.  R.  Eaton  &  Sons  Limited 


ORILLIA 


ONTARIO 


SAND 

For  All  Purposes 

Consolidated  Sand   Company, 

Head  Office:  270  Ottawa  St,   Montreal 

LEON  QELIN4J9,  Man.  DifMrtor  MAOI  MMS 
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Mechanical 

Civil 

Electrical 


Directory  of  Engineers 

and  Special  Representatives 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


Testing  | 

Research       | 
Consulting  | 

lllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllilBllllilllll 


Willis  Chipman,  M.  Eng.  Inst.  Canada 
M.  Am.  Soc.  C.E.,  M,  Am.  W.  W.  Assoc, 
rico.   H.   Power,  A.   M.   Eng.   Inst.  Canada. 

CHIPMAN  &  POWER 

Civil  Engineer9 

Water  Supply,  Sewerage,  Sewage  Disposal. 
Pavements  and  Other  Municipal  Works. 
Reports  Estimates. 

Supervision    of    Construction 

Appraisals  of  Works  and  Utilities. 

Mail    Building  C.P.R.    Building 

TORONTO  WINNIPEG 


Jame6y  Proctor  &  Redfern,  Ltd. 

CONSULTING  ENGINEERS 
3G  Toronto  Street  -  TORONTO,  CAN. 
Water  Supply  and  Purification ;  Sewerage 
Systems;  Municipal  and  Trade  Waste; 
Disposal  Plants;  Incinerators;  Pavements; 
Bridges  and  Structural  Work,  including 
Reinforced   Concrete. 

Phone  Adelaide  1044 

Cable  Address  JPRCO  Toronto 


W.  R.  WORTHINGTON 

Formerl    Cblef  EntrlnMr.  S*w*r  D*pt.,ToroBte 

Contracting  Ejigineer 

S6S  MARKHAM  ST.  TORONTO 

College  3134 


(X 


Canadian  Inspection  &  Testing 
Company,  Limited 

Inspection    and    Testing    of    all 
Materials        of  Construction 


Jarvis    Street 
Toronto 


405    Shaughnessy   Bldg 
Montreal 


MILTON   HERSEY  CO.     LIMITED 

Industrial   Chemists    &    Inspectors 

PAVING 

Designed,   Superintended,    Inspected 

Chas.  A.  Mullen.  Director. 

CEMENT   &   SAND 

Tested    Physically,    Chemically 

MONTREAL        -  -         WINNIPEG 


Reid   &  Brown  Stmctaral  Steel 
&  Iron  Works,  Limited 

We   carry   a   large   stock 

Steel  Beam;  Channeh,  Angle*, 
Plate*.  Colamnn,  »tc. 

FOR  IMMEDIATE  SHIPMENT 
Office  &  Works— 63  Esplanade  E.,  TORONTO 
Phones — Main   904   and   905 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply;  Sewerage  and  Drainage;  Water 
Purification;  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power  Plants. 
Reports,  Designs,  Supervision  of  Construction. 
340    University    St.,  Telephone 

MONTREAL,    P.Q.  Uptown    783 


FRANK   BARBER  AND  ASSOCIATES 

LIMITED 

FRANK   BARBER       H.   L.    SEYMOUR 
Bridges  &  Structures       Town  Planning  & 

Surveying 
R.  O.  WYNNE-ROBERTS     J.  McADAM 
Water  &  Sewerage  Works        Roadways 
40   Jarvis    St.,    TORONTO 


GORE,  NASMITH  &  STORRIE 

CONSULTING  ENGINEERS  AND 
PUBLIC  HEALTH  SPECIALISTS 
Water  Works,  Sewage  Disposal,  Reservoirs, 
Bridges,  Faundations,  Factories,  Town  Plan- 
ning, Investigations  of  Food  and  Milk,  Fac- 
tory Hygiene,  Reports,  Estimates,  Valua- 
tions,   Arbitrations,    Court   Work. 

Confederation  Life  Building,  TORONTO 


E.WEBB  &  SON 

General  Contractors 
ORILLIA 

Toronto: 
24  Glendonwynne  Rd.,  June.  6568 


Established    1S84 


Main    2453 


Thomson  Bros.  Limited 

General  Contractors 
-113   Ryrie   Building,   TORONTO 

Night  "Phones— Park.  538.     Park.  3302 


M.E.I.C.  C.E.,    M.C.E.,    Cornell 

Mem.   Am.    Soc.   C.E.  F.S.E.   London 

Henry  R.  Lordly,  c.e.,  m.ce. 

Consulting  and  Advisory  Engineer 

Arbitration  and  Construction 

74  Strathearn  Ave.  Montreal  W.,  P.Q. 

Cable  Address 
Claypile,   Montreal  Code  8th   Edn.   A.B.C. 


The  Wheels  are 
Beginning  to  Turn 


Building — the  basic  industry  of 
Canada  to-day  is  entering  an 
era  of  tremendous  activity. 
Slowly  but  surely  the  movement 
toward  great  constructive  enter- 
prises is  getting  under  way. 

Canada's  Construction  field  re- 
presents one  of  the  big  potential 
markets  of  the  world  for  all 
commodities  used  in  connection 
with  Construction  and  Engineer- 
ing. 

Canada's  National  Building 
Journal,  the  "CONTRACT  RE- 
CORD," is  the  one  medium 
through  which  this  market  can 
be  reached. 


If  you  are  interested  in  the  Con- 
struction Field,  write  to — 


"Contract  Record" 

and 

Engineering 

Review 


Hugh  C.  Maclean 
Publications 

LIMITED 
AdeUida  St.  W.    Toronto 


I'.    COM  KALI      k\:(J)\<i) 
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Robert  W.  Hunt 
President 


Ch«rle«  WuBOck 
Vlc^  Pre*.  «  Oen'l  Met 


Robert  W.  Hunt  &  Go. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS 
CHEMISTS   and   METALLURGISTS 


Itxyeri    iTiepecuon    and    teet*    of    all    itructure^    taeterlela 
merhantcei   equipment 


KBPOKTS    ON    PROPBKTIB8    AND    PROCKSSB* 

Head   OKce  «    Laboratoriea:    McGILL   BUILDINO.    UONTRBAL 

Sranchet:  Toronto  Vancouver  London,    Bnfland 


Do  you  use  Bates  Wire  Ties 

in  your  reinforced  concrete  work  ? 


Ties    and  Tools  carried  in  stock  and  for 
sale  in  Canada  by:  — 

Bates  Valve  Bag  Co.  Ltd., 
Niagara  Falls,  Ontario. 

Drummond  &  Reeves,  Ltd., 
Toronto,  Ontario. 

Mussens  Limited, 
Montreal,  Winnipeg  and  Vancouver. 

Robert  G.  Noll, 
Hamilton.  Ontario. 


CONCRETE  REINFORCING  MATERIALS 

and 

BUILDING  SPECIALTIES 


Reinforcing  Ban 
Steel  Floor  Tile 
Expanded  Metal 
Kib  Fabric 


Steel  Saih 
Metal   Lath 
Metal  Shintic* 
Metal  Siding 


PROMPT  8H1PMBNT  PROM  WARBHOUSK  STOCK 

THE  H.  C  LEFROY  ENGINEERING  COMPANY 

Designs  and  Estimates  11  Leader  Lane 

Furnished  on  Request  Toronto 

Phone:     Ad.  6523 


Most  Efficient   Service 

to  Manufacturers  and  Contractors   is  obtained 
with  the 

O.  S.  Dependable 
Locomotive  Cranes 

Clam  Shell  and 
Orange  Peel  Buckets 

Superbly  Built  and 
Scientifically  Designed 

Orton  &  Steinbrenner  Co. 

Main  Offlcea:  CHICAGO.  ILL. 
Factory:  Huntirurton.  Ind- 
TBB  BOLDEy  CO..  LTD 


SARNIA  BRIDGE  CO.,  LIMITED 

Structural  Steel  for  Bridges  and  Buildings 

Quick  Service  on  Standard  Plans 

Warehouse  Stock  of  AH  Kinds  for  Quick  Shipment 

HEAD  OFFICE  t  SARNIA,  ONTARIO.  Phones  1340  and  1341 
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QUEENSTON 

Stone  Ashler 

with 

Sawn  Beds 

Easy  to  lay  as  Bricks,  for  Broken  or 
Coursed  Work. 

We  have  a  very  pleasing  variety  of 
colors  in  Light  Brown,  Silver  Grey 
and  Blue.  Can  supply  any  desired 
heights,  in  quantity  on  short  notice. 

It  will  pay  you  handsomely  to  use 
Queenston  Sawn  Ashler  on  your  exter- 
ior walls. 

Prices  very  reasonable — Write  for  samples 

Queenston  Quarries 

Limited 

St.  Davids,      -      -      Ontario 


SUMMERHAYS 
RADIAL  BRICK 

CHIMNEYS 

AMD  BOILER  MASONRY 

Put  our  60  years  of  highly 
specialized  training  and  ex- 
perience to  work  on  your 
chimney  problems 

Send  for  Saia-phoioyraphf 
and  names  of  customer  s 

\/\/M.SUMMERHAyS  ^^ONS 

ROCHESTCR.N.Y. 


John  C  Russell 
109  Place  D'  Youville 
Montreal,    P.Q. 

A.  G.  Hill 

i5   Jarvis    St,, 

Toronto,     Ont, 


Canadimn-Conn«ctirut   Cotton   MilU,     Limited 
Shmrhrooke,  Qum, 


S^)THE  ENGINEykEFINEMENl 
/inese  bodt(s  Uiie/'ro»e    \ 

When  Power  is  off! 

Towns  without  reserve 
equipment,  or  with  massive 
cumbersome  reserve  plants 
that  take  hours  to  get  in 
operation,  dependent  on 
one  man,  usually  absent; 
such  towns  have  no  stand- 
by power  plant. 


At  Markham,  Ont.  for  reserve,  a  Northern 
4"  3  stage  centrifugal.  600  Imp.  G.P.M., 
265  ft.  head.  1400  R.P.iM.  and  a  100  H.P. 
STERLING,  high  duty  gasoline  engine. 


I 


Sterling  Engine  Co.      Department  c.  9     Buffalo,  N.  Y. 


40  to  300  H.P.  at  1200—1500  R.  P.  M. 
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"Galvadnct"  and  "Lorlcated" 

Conduits 


for  Interior  Construction 


Conduits  Company,  Limited 

Sole  Manufacturers  under  Canadian  and  U.  S.  Letters  Hatent 

Toronto        -        Canada 


Grader  '^ ,  Drag  Blades 

alto 

Scarifier  Teeth 

Made  of  high  grade  plow  steel.    We  carry  a  stock  of 

about  3,000  blades  at  all  times. 

We  furnish  blades  for  all  makes  of  road  graders. 

Let  us  prove  to  you  the  merits  of  our  product. 

Send  u»  your  enquiries. 

Manufactured  by 

SHUNK  MANUFACTURING  COMPANY 

Bucyrus,  Ohio 


DAKE  MACHINERY 

Compact —  Simple — Reliable 


Hoists,  Winches,  Crabs, 
Motors,  Fans,  Blowers, 
rumps,  Swingers,  Marine 
Machinery  etc.,  etc.  Air. 
Steam  or  Electric  to  suit 
your  convenience. 
Let  us  quote  you  on  your 
requirements.  Send  for  our 
IVifr  Catalogue  of  Dake  Ma- 
chinery. Let  our  Engineers 
.tssist  you  in  your  mechani- 
cal  problems. 


Dake  Engine  Company,  Grand  Haven^Mich. 

Canadian   Office  46  Adelaide   St..   K.  Toronto.   Out. 
Capt.   Wm.   Stitt.   Can.   Sales   Mgr. 


ARD 


Wires,  Cables,  Accessories 


meet  your  every  requirement  of  bare 
and     insulated     copper     conductors,     cable 
terminals,  junction  boxes,  etc.     Superior  qual- 
ity and   prompt  deliveries. 
Standard  Underground  Cable 
Co.  of  Canada,   Limited 

Branch     Officn     and     Warehonaee  ^       /VXUI 

Montreal.      Toronto.      Hamilton.  ^^       /    /kV 

Winnipeg,     Seattle. 


HORTON 

TANKS 

Digesters  -  Penstocks  -  Storage  Tanks 
Elevated  Tanks  ■  Smoke  sUcks 


HORTON  STEEL  WORKS 
LIMITED 


formerly       Canadian       ChicaKo 
Iron   Company 


Bridfc       and 


106  Janrt   Street.    Bridcebarf,   Ontario. 
1006   Bank   of  Toronto   Bldff.,   UontrMl.   Qoa. 


Do  You  Want  Crushed  Stone? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete. 
We  can  supply  you  in  any  size  or  quan- 
tity. Our  Service  is  unexcelled  and  our 
prices  right. 

Pbonc  or  write  us  for  quotations  when  yon  are  In  the  market 

Office— M  4515  -  M  45 16        Residence  P2278 

CRUSHED    STONE    LIMITED 

47  ToBf  e  St  Arcade,  TorMito.      G.  W.  Euery.Mgr 


THE  JAMES  SHEARER  COMPANY  LTD. 

MONTREAL 
225  ST.  PATRICK  STREET 

—  DEALERS    IN  — 

Lumber 

,  Timber,  Beaver-Board,  Shingles, 

Etc.,   Etc. 

ORDER  AND 

LUMBER  DEPT.              -              TELEPHONE  VICT.   1533 

180  THE    CONTRACT    RECORD 


Making  Fifty  Thousand 
Business  Galls  a  Month 


"pVERY  month  fifty  thousand  copies  of  our 
business  and  technical  publications  reach 
Canadian  business  men. 

Fifty  thousand  times  a  month  Canadian  busi- 
ness learns  how  to  make,  sell  or  do  something 
better  than  before. 

Fifty  thousand  times  a  month  our  advertisers 
appeal  to  real  buyers  and  hold  their  interest, 
reaping  excellent  returns. 


Lowest  Rate  per  Interested  Reader 

Hugh  C.  Maclean  Publications 

Eloctrical  Nawt  Canadian    Woodworker  Furniture  World 

Weatem  Contractor  and  Builder 

Canada  Lumberman  ^     ^     ^  n         j  e  w?      •  »•  Weatern  Lumberman 

Contract  Record  &  Engineering  Keviete 

Footwear  in  Canada  Commercial  &  Retail  MerchanU'  Review  Western  Coal  Review 

Head  Office  :  345  West  Adelaide  Street 

Vancouver        Chicago         Toronto         Montreal        Winnipeg 

yes\  ...  /15\ 

'  B  *  The  largest  publishers  of  technical  papers  in  the  British  Empire,  printing  in  Toronto,  A 

Jft  Winnipeg    and    Vancouver.        Proprietors    of  MacLean    Building    Report*     Limited.  -  _^, 
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85%   Mas^nesia  Pipe  Covering 

Keasbey  &  Mattison  Com- 

nsinv    PYtpnH     in    vnn     tVipir 


iveasuey  <sl  iviaLLisun  KjUiu 
pany  extend  to  you  thei 
cordial  greetings  and  wish 
you  and  yours  a  Happy  and 
Prosperous  New  Year. 

We  solicit  a  continuance  of 
your  patronage  for  1923. 

ASBESTOS 

Our  Contract  Department 
specializes  in  the  application 
of  Keasbey  &  Mattison 
materials. 

Keasbey   &   Mattison  Co. 

25  Front  St.  East 
Toronto  Ontario 


Three   Bodies  at  the  Cost  of    One 

DUMP-STAKE-EXPRESS 

By  mounting  this  body  on  your  truck  you  have 
three  types  at  your  service.  It  is  at  once  an  ex- 
press and  dump  body,  and  may  be  quickly  con- 
verted into  a  stake  body  by  the  addition  of 
pockets  and  stakes.  Used  as  a  dump  it  is  op- 
erated from  the  driver's  seat  without  hoist  or 
other  complicated  device.  Get  our  prices. 

Can  be  used  with  any  make  of  truck 


DOMINION  TRUCK  EQUIPMENT  CO.  LTD. 

KITCHENER  —  ONTARIO 

Manufacturers    of    Trailers,    Hoistit,    Dump    Bodies.    Truck    Unitl. 


MacKinnon  engineers  build  oil  storage   tanks 
for  a  large  Oil    Company  at  St.  Johns,    Nfld. 


The  work  in  connection  with 
these  tanks  was  carried  out  to 
the  entire  satisfaction  of  all 
concerned,  no  delays  being  ex- 
perienced and  thus  ensuring  a 
minimum  cost  to  the  owners. 
The  diameters  of  the  tanks  are 
50  and  75  ft.  respectively. 

We  are  ready  at  all  times  to 
furnish  estimates  of  any  work 
similar  to  this,  also  bridges 
and  buildings  and  steel  plate 
work  in  general. 


MacKINNON  STEEL  CO.    LIMITED 


Montreal  Office:     404  New  Birks  Building, 


SHERBROOKE.  QUE. 
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By  its  long  reach,   a   SAUERMAN 
DRAGLINE  CABLEWAY  EXCA- 
VATOR   is    enabled    to   dig   to    any 
depth   and   handle   sand   and   gravel 
,    from  the  pit  direct  to  plant  without 
-\    help   of   any   auxiliary   conveyor. 
I  SAUERMAN   BROS. 

1143    Monadnock   Elk.,    Chicago 

Agents:     K.  M.  Hopkins  &  Co.  Ltd. 

Montreal.    Toronto. 


^ 


SAUERMAN  DRAGUNETABIIWAY  EXCAVATORS 

di^.convGy.elevateajj''  dump  in  one  operation 


To  all  our  friends  old  and 
new  we  extend 

The  Season's  Greetings 

and  express  the  hope  that 
the  New  Year  will  bring 
a  large  measure  of  suc- 
cess   and    prosperity. 

The  Smart-Turner 
Machine  Co.,  Limited 


Hamilt* 


amnion 


Canada 


Specify  Sandstone  Brick 


If  you  are  building  anything  of  Brick  bear  in  mind  that 
there  are  several  good  reasons  for  the  continually  in- 
creasing popularity  of  our  Sandstone  Brick  for  all  grades 
of  construction  work,  chief  among  which  is  the  very  ex- 
cellence of  the  product.  It  is  always  of  an  exact  size,  is 
never  off  color,  and  its  texture  ensures  that  permanency 
required  in  building  construction.  These  bricks  rarely 
crack  or  chip  under  the  most  trying  circumstances  of 
weather  and  climate. 

Give  us  a  chance  to  quote  on  your  requirements.  We  can 
assure  you  of  an  efficient  service. 


York  Sandstone  Brick  Company,  Ltd. 


Offices  and  Works 
Corner  Gerrard  St.  and  Victoria  Park  Ave. 
East  Toronto 


Telephone:  Beach  1505 


SCREEN  GRAVEL 

P^^  GRAVEL 

SAND 

Rapid  Truck  Delivery.  Just  Phone 

Beach  1128  or  1780                    / 

ALLFN  BROTHERS   i 

STOP  19,  KINGSTON  ROAD  ^. 

.^ 

^ 

/ 
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Enf  ••oering 

PLEASE  DO  NOT  REMOVE 
CARDS  OR  SUPS  FROM  THIS  POCKET 


UNIVERSITY  OF  TORONTO  UBRARY 


**«'^  ^ro^oei' 


